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Chapter 3 - Aging Management Review Results

3.5

V.

AGING MANAGEMENT OF SYSTEMS, STRUCTURES, AND
COMPONENT SUPPORTS

5.1 INTRODUCTION

This section provides the results of the aging management review for those
components identified in Section 2.4, Structures and Component Supports, as
being subject to aging management review. The Structures and Component
Supports or portions of Structures, Component Supports and commodities,
which are addressed in this section, are described in the indicated sections.

* Buildings, Structures Within License Renewal (2.4.1)

* Containment Structures (2.4.2)

* Fuel Handling and Overhead Cranes (2.4.3)

* Miscellaneous Yard Structures (2.4.4)

* Primary Structures (2.4.5)

* Supports (2.4.6)

* Turbine Building (2.4.7)

• Water Control Structures (2.4.8)

Table 3.5.1, Summary of Aging Management Evaluations for Structures and
Component Supports, provides a summary comparison of the Seabrook
Station aging management activities with the aging management activities
evaluated in NUREG-1801 for Structures and Component Supports. Text
addressing summary items requiring further evaluation is provided in Section
3.5.2.2.

3.2 RESULTS

The following tables summarize the results of the aging management review
for Structures and Component Supports:

3.5

Table 3.5.2-1

Table 3.5.2-2

Table 3.5.2-3

Table 3.5.2-4

Table 3.5.2-5

Summary of Aging Management Evaluation - Buildings,
Structures Within License Renewal

Summary of Aging Management Evaluation - Containment

Structures

Summary of Aging Management Evaluation - Fuel Handling
and Overhead Cranes

Summary of Aging Management Evaluation - Miscellaneous
Yard Structures

Summary of Aging Management Evaluation - Primary
Structures

Table 3.5.2-6 Summary of Aging Management Evaluation - Supports
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Table 3.5.2-7 Summary of Aging Management Evaluation Turbine
Building

Table 3.5.2-8 Summary of Aging Management Evaluation - Water Control
Structures

The materials of construction, service environments, aging effects requiring
management, and credited aging management programs are provided for
each of the system, structures and component supports system in the
following Sections:,

* Buildings, Structures Within License Renewal (3.5.2.1.1)

* Containment Structures (3.5.2.1.2)

* Fuel Handling and Overhead Cranes (3.5.2.1.3)

a Miscellaneous Yard Structures (3.5.2.1.4)

* Primary Structures (3.5.2.1.5)

* Supports (3.5.2.1.6)

* Turbine Building (3.5.2.1.7)

* Water Control Structures (3.5.2.1.8)

3.5.2.1 Materials, Environments, Aging Effects Requiring Management
and Aging Management Programs

3.5.2.1.1 Buildings, Structures Within License Renewal

Materials

The materials of construction for the Buildings, Structures Within License
Renewal components are:

" Concrete

" Concrete Block

" Fluorogold

• Rock

0 Roofing

* Stainless Steel

* Steel

Environments

The Buildings, Structures Within License Renewal components are exposed
to the following environments:

, Air - Indoor Uncontrolled (External)
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• Air- Outdoor (External)

• Ground Water / Soil (External)

• Raw Water (External)

Aging Effects Requiring Management

The following aging effects associated with the Buildings, Structures Within
License Renewal components require management:

* Cracking

o Cracking, Loss of Bond, Loss of Material (spalling, scaling)

• Expansion and Cracking

• Fretting or Lockup

• Increase in Porosity and Permeability, Cracking, Loss of Material
(spalling, scaling)

• Increase in Porosity and Permeability, Loss of Strength

* Loss of Material

* Loss of Material, Loss of Form

* Separation, Environmental Degradation, Water in Leakage

The following aging management programs manage the aging effects for the
Buildings, Structures Within License Renewal components:

" Fire Protection Program (B.2.1.15)

" Structures Monitoring Program (B.2.1.31)

Table 3.5.2-1, Summary of Aging Management Evaluation - Buildings,
Structures Within License Renewal, summarizes the results of the aging
management review for the Buildings, Structures within License Renewal.

3.5.2.1.2 Containment Structures

Materials

The materials of construction for the Containment Structures components are:

" Aluminum

" Concrete

" Elastomer

* Glass

o Roofing

" Stainless Steel
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* Steel

Environments,

The Containment Structures components are exposed to the following
environments:

* Air - Indoor Uncontrolled (External)

* Air - Outdoor (External)

* Air - With Borated Water Leakage (External)

a Groundwater/Soil (External)

0 Raw Water (External)

Aging Effects Requiring Management

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

" Cracking

* Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling)

* Expansion and Cracking

* Increase in Porosity and Permeability, Cracking, Loss of Material
(spalling, scaling)

* Increase in Porosity and Permeability, Loss of Strength

* Increased Hardness, Shrinkage and Loss of Strength

* Loss of Material and Cracking

* Loss of material

* Loss of Sealing, Leakage Through Containment

* Separation, Environmental Degradation, Water in Leakage

Aging Management Programs

The following aging management programs manage the aging effects for the
Containment Structures components:

* ASME Section XI, Subsection IWE Program (B.2.1.27)

* ASME Section XI, Subsection IWL Program (B.2.1.28)

* Boric Acid Corrosion Program (B.2.1.4)

* Fire Protection Program (B.2.1.15)

* Structures Monitoring Program (B.2.1.31) -
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Table 3.5.2-2, Summary of Aging Management Evaluation - Containment
Structures, summarizes the results of-the aging management review for the
Containment Structures

3.5.2.1.3 Fuel Handling and Overhead Cranes

Materials

The materials of construction for the Fuel Handling and Overhead Cranes
components are:

* Steel

Environments

The Fuel Handling and Overhead Cranes components are exposed to the
following environments:

* Air - Indoor Uncontrolled (External)

* Air - With Borated Water Leakage (External)

Aging Effects Requiring Management

The following aging effects associated with the Fuel Handling and Overhead
Cranes components require management:

* Loss of material

Aging Management Programs

The following aging management programs manage the aging effects for the
-Fuel Handling and Overhead Cranes components:

* BoricAcid Corrosion Program (B.2.1.4)

o Inspection of Heavy Load and Light, Load (Related to Refueling)
Handling Systems Program (B.2.1.13)

a Structures Monitoring Program (B.2.1.31)

Table 3.5.2-3, Summary of Aging Management Evaluation - Fuel Handling
and Overhead Cranes, summarizes the results of the aging management
review for the Fuel Handling and Overhead Cranes.

3.5.2.1.4 Miscellaneous Yard Structures

Materials

The materials of construction for the Miscellaneous Yard Structures
components are:

o Aluminum

" Concrete

* Concrete Block
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" Elastomer

" Roofing

, Stainless Steel

" Steel

Environments

The Miscellaneous Yard Structures components are exposed to the following
environments:

* Air - Indoor Uncontrolled (External)

* Air - Outdoor (External)

* Ground Water / Soil (External)

, Raw Water (External)

Aging Effects Requiring Management

The following aging effects associated with the Miscellaneous Yard Structures
components require management:

" Crack Initiation and Growth

, Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling)

" Cracking

, Expansion and Cracking

, Increase in Porosity and Permeability, Cracking, Loss of Material
(Spalling, Scaling)

" Increased hardness, shrinkage and loss of strength

" Loss of Material Cracking

, Loss of Material

" Separation, Environmental Degradation, Water In Leakage

Aging Management Programs

The following aging management programs manage the aging effects for the
Miscellaneous Yard Structures components:

, Fire Protection Program (B.2.1.15)

* Structures Monitoring Program (B.2.1.31)

Table 3.5.2-4, Summary of Aging Management Evaluation - Miscellaneous
Yard Structures, summarizes the results of the aging management review for
the Miscellaneous Yard Structures.
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3.5.2.1.5 Primary Structures

Materials

The materials of construction for the Primary Structures components are:

* Aluminum

* Concrete

* Elastomer

* Lubrite

* Non-Metallic Fire Proofing

o Roofing

* Stainless Steel

* Steel

Environments-

The Primary Structures components are exposed to the following environments:

* Air - Indoor Uncontrolled (External)

* Air - Outdoor (External)

" Air - With Borated Water Leakage (External)

* Ground Water / Soil (External)

* Raw Water (External)

* Treated Borated Water (External)

Aging Effects Requiring Management

The following aging .effects associated with the Primary Structures
components require management:

* Cracking

* Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling)

* Expansion and Cracking

* Increase in Porosity and Permeability, Cracking, Loss of Material
(spalling, scaling)

" Increase in Porosity and Permeability, Loss of Strength

* Increased Hardness, Shrinkage and Loss of Strength

" Loss of Material, Cracking

o Loss of material

Seabrook Station Unit 1 Page 3.5-7
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a Loss of Mechanical Function

* Separation, Environmental Degradation, Water in Leakage

Aging Management Programs

The following aging management programs manage the aging effects for the
Primary Structures components:

• Boric Acid Corrosion Program (B.2.1.4)

* Fire Protection Program (B.2.1.15)

* Structures Monitoring Program (B.2.1.31)

* Water Chemistry Program (B.2.1.2)

Table 3.5.2-5, Summary of Aging Management Evaluation - Primary
Structures, summarizes the results of the aging management review for the
Primary Structures.

3.5.2.1.6 Supports

Materials

The materials of construction for the Support components are:

" Aluminum

* Boral

* Concrete

" Elastomer

" Lubrite

* Stainless Steel

* Steel

Environments

The Support components are exposed to the following environments:

* Air - Indoor Uncontrolled (External)

* Air - Outdoor (External)

* Air - With Borated Water Leakage (External)

* Raw Water (External)

* Treated Borated Water (External)

Aging Effects Requiring Management

The following aging effects associated with the Support components require
management:

Seabrook Station Unit 1 Page 3.5-8
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* Cracking

" Loss of material

* Loss of Mechanical Function/ Corrosion, Distortion, Dirt, etc.

.* Reduction in Concrete Anchor Capacity

" -Reduction of Neutron Absorbing Capability and Loss of Material

* Reduction or Loss of Isolation Function

Aging Management Programs

The following aging management programs manage the aging effects for the
Support components:

* ASME Section XI, Subsection IWF Program (B.2.1.29)

" Boral Monitoring Program (B.2.2.2)

* Boric Acid Corrosion Program (B.2.1.4)

* Structures Monitoring Program (B.2.1.31)

" Water Chemistry Program (B.2.1.2)

Table 3.5.2-6, Summary of Aging Management Evaluation - Supports,
summarizes the results of the aging management review for-the Supports.

3.5.2.1.7 Turbine Building

Materials

The materials of construction for the Turbine Building components are:

* Aluminum

* Concrete

* Concrete Block

* Elastomer

• Roofing

* Steel

Environments

The Turbine Building components are exposed to the following environments:

* Air - Indoor Uncontrolled (External)

* Air - Outdoor (External)

* Raw Water (External)
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Aging Effects Requiring Management

The following aging effects associated with the Turbine Building components
require management:

* Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling)/Corrosion
of Etnbedded Steel

* Cracking

Expansion and Cracking

* Increased hardness, shrinkage and loss of strength

* Increase in Porosity and Permeability, Cracking, Loss of Material
(spalling, scaling)

* Loss of Material

* Loss of Material, Cracking

* Separation, Environmental Degradation, Water In leakage

Aging Management Programs

The following aging management programs manage the aging effects for the
Turbine Building components:

" Fire Protection Program (B.2.1.15)

* Structures Monitoring Program (B.2.1.31)

Table 3.5.2-7, Summary of Aging Management Evaluation - Turbine Building,
summarizes the results of the aging management review for the Turbine
Building.

3.5.2.1.8 Water Control Structures

Materials

The materials of construction for the Water Control Structures components
are:

* Concrete

* Elastomer

a Roofing

* Steel

Environments

The Water Control Structures components are exposed to the following
environments:

o Air - Indoor Uncontrolled (External)
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* Air,- Outdoor (External)

* Ground Water / Soil (External)

" Raw Water (External)

Aging Effects Requiring Management

The following aging effects associated with the Water Control Structures
components require management:

* Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling)/Corrosion
of Embedded Steel

* Expansion and Cracking

• Increased hardness, shrinkage and loss of strength

* Increase in Porosity and Permeability, Cracking, Loss of Material
(spalling, scaling)

* Concrete Cracking and Spalling

* Increase in Porosity and Permeability, Loss of Strength

* Loss of Material

* Loss of Material, Cracking

* Separation, Environmental Degradation, Water In leakage

Aging Management Programs

The following aging management programs manage the aging effects for the
Water Control Structures components:

" Fire Protection Program (B.2.1.15)

" Structures Monitoring Program (B.2.1.31)

Table 3.5.2-8, Summary of Aging Management Evaluation - Water Control
Structures- summarizes the results of the aging management review for the
Water Control Structures.,

Seabrook Station Unit 1 Page 3.5-11
License Renewal Application



Chapter 3 - Aging Management Review Results

3.5.2.2 Further Evaluation of Aging Management as Recommended by
NUREG-1 801 for Structures and Component Supports

NUREG-1801 indicates that further evaluation is necessary for certain aging-
effects and other issues. Section 3.5.2.2 of NUREG-1800 discusses these
aging effects and other issues that require further evaluation. The following
sections, numbered corresponding to the discussions in NUREG-1800,
explain the Seabrook Station approach to these areas requiring further
evaluation.

3.5.2.2.1 PWR and BWR Containments

3.5.2.2.1.1 Aging of Inaccessible Concrete Areas

NUREG-1800 item 3.5.2.2.1.1 relates to potential aging of inaccessible
concrete areas in concrete and steel containments due to aggressive
chemical attack and corrosion of embedded steel. NUREG-1801 indicates
that further evaluation is necessary if the environment is aggressive.

The Seabrook Station containment inaccessible and accessible concrete
areas are designed in accordance with American Concrete Institute (ACI)
Specification 318-71. The resulting reinforced concrete is dense, with low
permeability.

Degradation due to aggressive chemical attack is applicable to Seabrook
Station. Aggressive chemical attack only becomes significant when
environmental conditions exceed threshold values (Chlorides > 500 ppm,
Sulfates >1500 ppm, or pH < 5.5). Seabrook Station is not located in areas
exposed to sulfate attack, nor is it located near industrial plants whose
emissions could alter environmental parameters, but is exposed to chloride
attack. Groundwater analyses confirm that. the Seabrook Station site
groundwater is aggressive. Testing performed from November 2008 to
September 2009 found pH values between 5.8 and 7.5, chloride values
between 19 ppm and 3900 ppm, and sulfate values between 10 ppm and 100
ppm. Resistance to mild acid attack is enhanced through the use of dense
concrete that has low permeability and a low wate& to cement ratio. Seabrook
Station Structures Monitoring Program, B.2.1.31 will perform'concrete testing
and rebar inspection to determine the effects f the aggressive groundwater on
the concrete. The concrete testing and the rebar inspection will represent all
concrete below grade.

Corrosion of embedded steel becomes significant if environmental conditions
are found to be aggressive. As noted above, Seabrook Station groundwater
analyses confirm that the Seabrook Station site groundwater is aggressive.
Additionally, corrosion is not significant if the concrete has a low water to
cement ratio, low permeability, and designed in accordance with ACI
Standards (ACI 318 or ACI 349). The design and construction of the
Seabrook Station concrete structures generally prevents corrosion of
embedded steel from occurring. As a result, corrosion of embedded steel in
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the Seabrook Station containment building is managed by. the Seabrook
Station ASME Section XI, Subsection IWL Program, B.2.1.28.

Seabrook Station ASME Section XI, Subsection IWL Program, B.2.1.28
inspections are conducted per Seabrook Station procedures which provides
instructions 'to perform visual examination of the concrete surfaces of the
primary containment in accordance with requirements of IWL-2500.
Examinations performed under visual examination (VT-3C) examine concrete
surfaces for evidence of damage or degradation shown below:

" Chemical attack, abrasion or erosion sufficient to expose coarse
aggregate.

" Water flowing from, or on, the surface of the concrete (except
basement Annulus).

" Scaling and/or disintegration sufficient to expose coarse aggregate.

" Cracks, spalls, voids or popouts.

" Efflorescence, exudation and/or encrustation.

* Discoloration indicative of corrosion of embedded steel.

" Exposure of reinforcing steel.

" Cracking, blistering and/or peeling of coatings.

3.5.2.2.1.2 Cracks and Distortion due to Increased Stress Levels from
Settlement; Reduction of Foundation Strength, Cracking and
Differential Settlement due to Erosion of Porous Concrete
Subfoundations, if Not Covered by Structural Monitoring Program

NUREG-1800 item 3.5.2.2.1.2 indicates that cracks due to increased stress
levels from settlement could occur in Pressurized Water Reactor (PWR)
containments. Additionally, reduction of foundation strength, cracking, and
differential settlement due to erosion of porous concrete subfoundations could
occur in PWR containments. For plants that rely on a dewatering system,
NUREG-1801 recommends verification of the continued functionality of the
dewatering system during the period of extended operation. For all plants,
NUREG-1801 recommends no further evaluation if these issues are managed
by the applicant's Structural Monitoring Program.

Seabrook Station does not rely on a dewatering system for control of
settlement.

Seabrook Station structures are founded on sound bedrock, fill concrete, or
consolidated backfill and do not have any potential areas of settlement or
displacement. Similarly, gradation requirements, compaction criteria and
compaction test for engineered fill ensure a foundation material that will
support the design loads with negligible settlement. The concrete foundations
at Seabrook Station are not constructed of porous concrete and are not
subject to flowing water.
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Therefore, both 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 for the
containment, are not aging effects requiring management for the period of
extended operation.

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

NUREG-1800 item 3.5.2.2.1.3 relates to reduction of strength and modulus of
concrete due to elevated temperatures. NUREG-1801 recommends further
evaluation of a plant-specific aging management program for any portion of
the concrete. containment components that exceed specified temperature
limits, i.e., general area temperature greater than 150 OF and local area
temperature greater than 200 OF.

Reduction of strength and modulus of concrete due to elevated temperatures
is not applicable to Seabrook Station. Containment concrete degradation due
to elevated temperatures is not applicable because no containment- concrete
structural components exceed the specified temperature limits. The
containment structure cooling subsystem is designed to maintain the normal
ambient air temperature in the containment structure at or below 1200 F. The
containment structure cooling subsystem also functions to prevent the
concrete temperature in the area of the reactor supports from exceeding
1500 F, and the neutron detector cavity from exceeding 1350 F, during normal
operation. If the pipe carries hot fluid, the space between the pipe and the
sleeve is insulated to maintain the concrete temperature adjoining the
embedded sleeve at or below 2000 F during normal plant operation.

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

NUREG-1800 item 3.5.2.2.1.4 relates to loss of material due to general,
pitting and crevice corrosion for steel elements of accessible and inaccessible
areas of containments. The American Society of Mechanical Engineers
(ASME) Section XI, Subsection IWE and Title 10 Code of Federal
Regulations (CFR) Part 50 Appendix J Programs are recommended to
manage these aging effects. NUREG-1801 recommends further evaluation of
plant-specific programs to manage these aging effects for inaccessible areas
if corrosion is significant.

Corrosion for inaccessible areas (e.g., embedded containment liner) is not
expected for Seabrook Station because containment concrete in contact with
the embedded containment liner at Seabrook Station was designed,
constructed, and inspected in accordance with applicable ACI and American
Society for Testing and Materials (ASTM) standards, which provide for a good
quality, dense, well cured, and low permeability concrete. Design practices
and procedural controls ensured that the concrete was consistent with the
recommendations and guidance provided by ACI 201.2R.
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The seismic isolation material between the fill mat and the containment liner
is sealed at the mat surface level with caulk. This caulked joint is examined
for signs of degradation during Seabrook Station ASME Section XI,
Subsection IWL Program, B.2.1.28 inspections.

Nonetheless, the absence of concrete aging effects is confirmed by
inspections performed per the Seabrook Station ASME Section XI,
Subsection IWL Program, B.2.1.28.

3.5.2.2.1.5 Loss of Pre-stress due to Relaxation, Shrinkage, Creep, and
Elevated Temperature

NUREG-1800 item 3.5.2.2.1.5 relates to loss of pre-stress forces due to
relaxation, shrinkage, creep, and elevated temperature for pre-stressed
concrete containments. If loss of pre-stress is identified to be a Time-Limited
Aging Analysis (TLAA), then it is required to be evaluated consistent with the
10 CFR 54.21(c).

The Seabrook Station Containment Building is not a pre-stressed concrete
containment. Loss of pre-stress forces due to relaxation, shrinkage, creep,
and elevated temperature for-the containment is not applicable at Seabrook
Station.

3.5.2.2.1.6 Cumulative Fatigue Damage

NUREG-1800 item 3.5.2.2.1.6 relates to fatigue analyses of containment
components including suppression pool steel shells (including welded joints)
and penetrations (including penetration sleeves, dissimilar metal welds, and
penetration bellows. If such fatigue analyses are determined to be Time-
Limited Aging Analyses (TLAAs), then they are required to be evaluated
consistent with the 10 CFR 54.21 (c).

.The evaluation of Seabrook Station containment penetrations that experience
significant cyclic loading is addressed separately in Section 4.7, "Penetration
Load Cycles".

Fatigue analyses for the Seabrook Station containment liner plates are not
part of the current licensing basis and therefore do not meet the definition of a
TLAA as based on 10 CFR 54.3.

3.5.2.2.1.7 Cracking due to Stress Corrosion Cracking (SCC)

NUREG-1800 item 3.5.2.2.1.7 relates to cracking due to stress corrosion
cracking of stainless steel penetration sleeves, penetration bellows, and
dissimilar metal welds. Further evaluation is recommended to ensure that
this aging effect is adequately managed.

The Seabrook Station Aging Management Review (AMR) results conclude
that cracking due to Stress Corrosion Cracking (SCC) is-not an aging effect
requiring management for Seabrook Station stainless steel containment
penetration sleeves, bellows, and dissimilar metal welds. Both high
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temperature (> 140 OF) and exposure to an aggressive environment are
required for SCC to be applicable. At Seabrook Station, these two conditions
are not'simultaneously present for any stainless steel penetration sleeves,
bellows, or dissimilar metal welds. Further, reviews of Seabrook Station
plant-specific operating experience did not identify any Stress Corrosion
Cracking (SCC) of these components.

3.5.2.2.1.8 Cracking due to Cyclic Loading
NUREG-1800 item 3.5.2.2.1.8 relates to cracking due to cyclic loading in
shells and penetrations. Existing- programs include the ASME Section Xl,
Subsection IWE and 10 CFR 50 Appendix J. However, NUREG-1801
recommends further evaluation, noting that visual examinations implemented
by these programs may not have the ability to detect fine cracks that may
result from cracking due to cyclic loading.

The Seabrook Station Aging Management Review (AMR) results conclude
that cracking due to cyclic loading for containment components without
Current Licensing Basis (CLB) fatigue analyses is not an aging effect
requiring management. These components are designed to withstand
operating stress levels and as such, cracking due to cyclic loading is unlikely
to occur. Further, reviews of Seabrook Station operating experience did not
identify any events related to cyclic loading induced cracking of containment
components.

This subsection also lists components associated with Boiling Water Reactor
(BWR) primary containment - that require aging management for crack
initiation and growth due to Stress Corrosion Cracking (SCC). These
components are not applicable to Seabrook Station, a Pressurized Water
Reactor (PWR).

3.5.2.2.1.9 Loss of Material (Scaling, Cracking and Spalling) due to
Freeze-Thaw

NUREG-1800 item 3.5.2.2.1.9 relates to loss of material (scaling, cracking,
and spalling) due to freeze-thaw in concrete containments. ASME Section XI,
Subsection IWL program is recommended to manage this aging effect.
However, NUREG-1801 recommends further evaluation of this aging effect
for plants located in moderate to severe weathering conditions.

Loss of material due to freeze-thaw effects is not an aging effect requiring
management for the Seabrook Station concrete containment. The! Seabrook
Station concrete containment is enclosed by a containment enclosure building
and therefore is not exposed to severe weathering conditions. Loss of
material (scaling, cracking, and spalling) due to freeze-thaw is only applicable
to concrete containments exposed to severe weathering conditions.
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3.5.2.2.1.10 Cracking due to Expansion and Reaction with Aggregate, and
Increase in Porosity and Permeability due to Leaching of
Calcium Hydroxide

NUREG-1800 item 3.5.2.2.1.10 relates to cracking due-to expansion and
reaction with aggregate, and to increase in porosity and permeability due to
leaching of calcium hydroxide in concrete elements of containments. ASME
Section X1, Subsection IWL is recommended to manage this aging effect.
NUREG-1801 recommends further evaluation if the concrete was not
constructed in accordance with the recommendations in ACI 201.2R.

At Seabrook Station, concrete was constructed equivalent to
recommendations in ACI 201.2R.

Concrete aggregates used in Seabrook Station concrete structures were
selected per ASTM C33, which uses ASTM C295 "Petrographic Examination
of Aggregates for Concrete". Aggregates identified as potentially reactive
were not used at Seabrook Station.

However, Seabrook Station conservatively manages cracking due to
expansion and reaction with aggregates through the Seabrook Station ASME
Section X1, Subsection IWL Program, B.2.1.28 and the Seabrook Station
Structures Monitoring Program, B.2.1.31.

Loss of material due to leaching of calcium hydroxide is conservatively
considered to be an aging effect requiring management for Seabrook Station.
There have been indications of leaching in below grade concrete in Seabrook
Station structures other than the Containment Building. Leaching of calcium
hydroxide from reinforced concrete becomes significant only if the concrete is
exposed to flowing water. Resistance to leaching is enhanced by using a
dense, well-cured .concrete with low permeability. These structures are
designed in accordance with ACI 318 and constructed in accordance with ACI
301 and ASTM standards. However, due to the observed indications of
leaching, Seabrook Station manages loss of material due to leaching of
calcium hydroxide with the Seabrook Station ASME Section Xl, Subsection
IWL Frrogram, B.2.1.28.

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
Program

1. Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling) Due to
Corrosion of Embedded Steel for Groups 1-5, 7, 9 Structures.

Concrete in inaccessible areas is evaluated for cracking, loss of bond, and
loss of material due to corrosion of embedded steel. The NUREG-1801
description of an aggressive environment is pH < 5.5, chlorides > 500
ppm, or sulfates > 1500 ppm. Recent analysis of groundwater samples
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has shown an increase in chloride levels to above the threshold. Seabrook
Station groundwater is currently classified as aggressive.

Therefore, cracking, loss of bond, and loss of material due to corrosion of
embedded steel are aging effects requiring aging management for the
period of extended operation.

When applicable, the condition of accessible areas may be used to
evaluate the condition of inaccessible areas. Additionally, the Seabrook
Station Structures Monitoring Program, B.2.1.31 will include examinations
of concrete in soil below grade every 5 years or when excavated for any
reason. To monitor the below grade environment, ground water chemistry
will be sampled every 5 years for the above parameters as. part of the
Seabrook Station Structures Monitoring Program, B.2.1.31.

2. Increase in Porosity and Permeability, Cracking, Loss of Material
(Spalling, Scaling) Due to Aggressive Chemical Attack for Groups 1-5, 7, 9
Structures.

Concrete in inaccessible areas is evaluated for increase in porosity and
permeability, cracking, and loss of material due to aggressive chemical
attack. The NUREG-1801 description of an aggressive environment is pH
< 5.5, chlorides > 500 ppm, or sulfates > 1500 ppm. Recent analysis of
groundwater samples has shown an increase in chloride levels to above
the threshold. Seabrook Station groundwater is currently classified as
aggressive.

Therefore, increase in porosity and permeability, cracking, and loss of
material due to aggressive chemical attack are aging effects requiring
aging management for the period of extended operation.

When applicable, the condition of accessible areas may be used to
evaluate the condition of inaccessible areas. Additionally, the Seabrook
Station Structures Monitoring Program, B.2.1.31 will include examinations
of concrete in below grade soil every 5 years or when excavated for any
reason. To monitor the below grade environment, ground water chemistry
will be sampled every 5 years for the above parameters as part of.the
Seabrook Station Structures Monitoring Program, B.2.1.31.

3. Loss of Material Due to Corrosion for Groups 1-5, 7, 8 Structures

Loss of material due to corrosion is an aging effect requiring management
for the period of extended operation. The Seabrook Station Structures
Monitoring Program, B.2.1.31 will be used to manage this aging effect for
Groups 1-5, 7, 8 Structures.

4. Loss of Material (Spalling, Scaling) and Cracking Due to Freeze-Thaw for
Groups1-3, 5, 7-9 Structures
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Concrete in inaccessible areas is evaluated for loss of material and
cracking due to freeze-thaw. Seabrook Station is located in a severe
weathering region according toFigure 1 of ASTM C33-07.

Due to the aggregate size used in Seabrook Station, the air content of the
concrete is higher then 6% recommended by NUREG-1801 for freeze
thaw resistance, but within the acceptable guidelines of ACI 201 and 318.
The concrete is a dense, durable mixture of sound, coarse aggregate,
cement and water. Because of the slight variation in the concrete,
Seabrook Station will manage the aging effect of loss of material and
cracking of concrete due to freeze-thaw for the period of extended
operation.

5. Cracking Due to Expansion and Reaction With Aggregates for Group 1-5,
7-9 Structures.

Concrete in inaccessible areas is evaluated for expansion and cracking
due to reaction with aggregate. Tests and petrographic examinations
performed according to ASTM C227-50 or ASTM C295-54 verified that
aggregates used are not reactive. However, Seabrook Station
conservatively manages cracking due to expansion and reaction with
aggregates through the Seabrook Station Structures Monitoring Program,
B.2.1.31.

6. Cracks and Distortion Due to Increased Stress Levels from Settlement for
Groups 1-3, 5-9 Structures.

Seabrook Station structures are founded on sound bedrock, fill concrete,
or engineered backfill and do not have any potential areas of settlement or
displacement which need be monitored. Similarly, gradation requirements,
compaction criteria and compaction test for engineered fill ensure a
foundation material which will support the design loads with negligible
settlement. A dewatering system is not used at Seabrook Station.
Therefore, cracks and distortion of concrete due to increased stress levels
from settlement, are not aging effects requiring management for the period
of extended operation.

7. Reduction in Foundation Strength, Cracking, Differential Settlement Due
to Erosion of Porous Concrete Subfoundation for Groups 1-3, 5-9
Structures.

Differential settlement and erosion of porous concrete sub-foundations is
not applicable to Seabrook Station. The concrete foundations at Seabrook
Station are not constructed of porous concrete.

Therefore, reduction of foundation strength, cracking, and differential
settlement due to erosion of porous concrete subfoundations, are not
aging effects requiring management for the period of extended operation.
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8. Lock Up Due to Wear for Lubrite Radial Beam Seats in Drywell and Other
Sliding Support Bearings and Sliding Support Surfaces.

NUREG-1801 requires aging management for fretting or lockup due to
mechanical wear of Lubrite® or similar material. However, Electric Power
Research Institute (EPRI) Aging Effects for Structures and Structural
Components (Structural .Tools), evaluates the aging effect (loss of
material) and says that wear is not significant since there is insufficient
relative motion and frequency due to thermal cycling during plant heat-up,
cool-down, and normal operation.

Lubrite® materials for nuclear applications are designed to resist
deformation, have a low coefficient of friction, resist softening at elevated
temperatures, resist corrosion, withstand high intensities of radiation, and
will not score or mar. Therefore, lock-up due to wear for Lubrite® plates is
not an aging effect requiring management at Seabrook Station.
Nonetheless, Lubrite® plate inspections are performed in accordance with
the Seabrook Station Structures Monitoring Program, B.2.1.31 and
Seabrook Station ASME Section Xl, Subsection IWF Program, B.2.1.29 to
confirm the absence of wear.

3.5.2.2.2.2 Aging Management of Inaccessible Areas

1. Loss of material due to freeze-thaw

NUREG-1800 item 3.5.2.2.2.2 (1) relates to loss of material and cracking
due to freeze-thaw in below-grade inaccessible concrete areas of Groups
1-3, 5, and 7-9 structures. Further evaluation of this aging effect is
recommended for inaccessible areas of these Groups of structures for
plants located in moderate to severe weathering conditions.

Concrete in inaccessible areas is evaluated for loss of material and
cracking due to freeze-thaw. Seabrook Station is located in a severe
weathering region according to Figure 1 of ASTM C33-07.

Due to the aggregate size used in Seabrook Station concrete, the air
content of the concrete is higher then 6% as recommended by NUREG-
1801 for freeze thaw resistance, but within the acceptable guidelines of
ACI 201 and 318. The concrete is a dense, durable mixture of sound,
coarse aggregate, cement and water. Because of the slight variation in the
concrete, Seabrook Station will manage the aging effect of loss of material
and cracking of concrete due to freeze-thaw for the period of extended
operation.

When applicable, the condition of accessible areas may be used to
evaluate the condition of inaccessible areas. Additionally, the Seabrook
Station Structures Monitoring Program, B.2.1.31 will include examinations
of concrete below grade in soil every 5 years or when excavated for any
reason. To monitor the below grade environment, ground water chemistry
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will be sampled every 5 years for the above parameters as part of the
Seabrook Station Structures Monitoring Program, B.2.1.31.

2. Cracking due to expansion and reaction with aggregates

NUREG-1800 item 3.5.2.2.2.2 (2) relates to cracking due to expansion
and reaction with aggregates in below-grade inaccessible concrete areas
of Groups 1-5, and 7-9 structures. Further evaluation is recommended if
the concrete was not constructed in accordance with the
recommendations in ACI 201.2R.

Concrete was constructed equivalent to recommendations in ACI 201.2R.

Concrete aggregates used in Seabrook Station concrete structures were
selected per ASTM C33, which uses ASTM C295 "Petrographic
Examination of Aggregates for Concrete". Aggregates identified as
potentially reactive were not used at Seabrook Station. Nevertheless,
Seabrook Station uses the' Seabrook Station Structures Monitoring
Program, B.2.1.31 to conservatively manage the aging effect of cracking
of concrete due to expansion and reaction with aggregate.

3. 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.

NUREG-1800 item 3.5.2.2.2.2 (3) relates to 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 in below-grade inaccessible concrete areas of
Groups 1-3, 5 and 7-9 structures. If the plant's CLB credits a de-watering
system, NUREG-1801 recommends verification of the continued
functionality of the de-watering system during the period of extended
operation. Otherwise, no further evaluation is required if this activity is
included in the scope of the Structures Monitoring Program.

Seabrook Station does not rely on a dewatering system for control of
settlement.

Differential settlement and erosion of porous concrete sub-foundations is
not applicable to Seabrook Station. Seabrook Station structures are
founded on sound bedrock, fill concrete, or engineered backfill that isý not
subject to significant settlement. The concrete foundations at Seabrook
Station are not constructed of. porous concrete and are not subject to
flowing water.

Therefore, 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, are not
aging effects requiring management for the period of extended operation.

4. Aggressive chemical attack and corrosion of embedded steel
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Further evaluation is recommended by NUREG-1801 for aging
management of inaccessible concrete areas exposed to an aggressive
environment. Possible aging effects are increases in' porosity and
permeability, cracking, and 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. Periodic
monitoring of below-grade water chemistry is recommended as an
acceptable approach to demonstrate that the below-grade environment is
not aggressive.

Degradation due to aggressive chemical attack is applicable to Seabrook
Station. Aggressive chemical attack only becomes significant when
environmental conditions exceed threshold values (Chlorides > 500 ppm,
Sulfates >1500 ppm, or pH < 5.5). Seabrook Station is not located in
areas exposed to sulfate attack, nor is it located near industrial plants
whose emissions could alter environmental parameters, but is exposed to
chloride attack. Groundwater analyses confirm that the Seabrook Station
site groundwater is aggressive. Testing performed from November 2008 to
September 2009 found pH values between 5.8 and 7.5, chloride values
between 19 ppm and 3900 ppm, and sulfate values between 10 ppm and
100 ppm. Resistance to mild acid attack is enhanced through the use of
dense concrete that has low permeability and a low water to cement ratio.

Corrosion of embedded steel becomes significant if environmental
conditions are found to be aggressive. As noted above, Seabrook Station
groundwater analyses confirm that the Seabrook Station site groundwater
is aggressive. Seabrook Station concrete is designed with low water to
cement ratio, low permeability, and designed in accordance with ACI
Standards (ACI 318 or ACI 349). Seabrook Station Structures Monitoring
Program, B.2.1.31 will perform concrete testing and rebar inspection to
determine the effects of the aggressive groundwater on the concrete. The
concrete testing and the rebar inspection will represent all concrete below
grade.

Conservatively, cracking, loss of bond, and loss of material due to
corrosion of embedded steel are aging effects requiring aging
management for the period of extended operation. Seabrook Station will
use inspections conducted in accordance with the Seabrook Station
Structures Monitoring Program, B.2.1.31 to meet this requirement.

5. Leaching of Calcium Hydroxide

NUREG-1800 indicates that further evaluation is recommended to address
increases in porosity and permeability due to leaching of calcium
hydroxide in below-grade inaccessible concrete areas in Groups 1-3, 5,
and 7-9 structures. An aging management program is recommended only
if the concrete was not constructed in accordance with the
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recommendations in ACI 201.2R. Otherwise, an aging management
program is recommended.

Although concrete was constructed equivalent to recommendations in ACI
201.2R, loss of material due to leaching of calcium hydroxide is
considered to be an aging effect requiring management for Seabrook
Station. There have been indications of leaching in below grade concrete
in Seabrook Station structures. Leaching of calcium hydroxide from
reinforced concrete becomes significant only if the concrete is exposed to
flowing water. Resistance to leaching is enhanced by using a dense, well-
cured concrete with low permeability. These structures are designed in
accordance with ACI 318 and constructed in accordance with ACI 301 and
ASTM standards. Nevertheless, Seabrook Station manages loss of
material due to leaching of calcium hydroxide with the Seabrook Station
Structures Monitoring Program, B.2.1.31.

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

NUREG-1800 item 3.5.2.2.2.3 relates to reduction of strength and modulus of
concrete due to elevated temperatures in Group 1-5 concrete structures. For
any concrete elements that exceed 150 OF for general areas and 200°F for
local areas, further evaluation and implementation of a plant-specific program
is recommended.

No in-scope Group 1-5 concrete structures at Seabrook Station exceed, or
have areas that exceed, these thresholds.

3.5.2.2.2.4 Aging Management of Inaccessible Areas for Group 6
Structures

1. Increase in Porosity and Permeability, and Loss of Material (Spalling,
Scaling), Chemical Attack; Cracking, Loss of Bond, and Loss of Material
(Spalling, Scaling), Corrosion of Embedded Steel.

Evaluation of concrete in inaccessible areas for Increase in Porosity and
Permeability, and Loss of Material (Spalling, Scaling), Chemical Attack;
Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling),
Corrosion of Embedded Steel is applicable to Seabrook Station.
Aggressive chemical attack only becomes significant when environmental
conditions exceed threshold values (Chlorides > 500 ppm, Sulfates >1500
ppm, or pH < 5.5). Seabrook Station is not located in areas exposed to
sulfate attack, nor is it located near industrial plants whose emissions
could alter environmental parameters, but is exposed to chloride attack.
Groundwater analyses confirm that the Seabrook Station site groundwater
is aggressive. Testing performed from November 2008 to September 2009
found pH values between 5.8 and 7.5, chloride values between 19 ppm
and 3900 ppm, and sulfate values between 10 ppm and 100 ppm.
Seabrook Station Structures Monitoring Program, B.2.1.31 will perform
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concrete testing and rebar inspection to determine the effects of the
aggressive groundwater on the concrete. The concrete testing and the
rebar inspection will represent all concrete below grade.

Therefore Increase in Porosity and Permeability, and Loss, of Material
(Spalling, Scaling), Chemical Attack; Cracking, Loss of Bond, and Loss of
Material (Spalling, Scaling), Corrosion of Embedded Steel are aging
effects requiring aging management for the period of extended operation.

When applicable, the condition of accessible areas may be used to
evaluate the condition of inaccessible areas. Additionally, the Seabrook
Station Structures Monitoring Program, B.2.1.31 will include examinations
of below grade in soil concrete every 5 years or when excavated for any
reason. To monitor the below grade environment, ground water chemistry
will be sampled every 5 years for the above parameters as part of the
Seabrook Station Structures Monitoring Program, B.2.1.31.

2. Loss of Material (Spalling, Scaling) and Cracking Due to Freeze-Thaw.

Concrete in inaccessible areas is evaluated for loss of material and
cracking due to freeze-thaw. Seabrook Station is located in a severe
weathering region according to Figure 1 of ASTM C33-07 and due to the
aggregate size the air content is higher then 6%, as recommended by the
Generic Aging Lessons Learned (GALL) but, within the acceptable
guidelines of ACI 201 and 318. The concrete is a dense, durable mixture
of sound, coarse aggregate, cement and water. Therefore loss of material
and cracking of concrete due to freeze-thaw is an aging effect requiring
aging management for the period of extended operation.

3. Cracking Due to Expansion and Reaction With Aggregates and Increase
in

Porosity and Permeability, and Loss of Strength Due to Leaching of
Calcium Hydroxide

Concrete in inaccessible areas is evaluated for expansion and cracking
due to reaction with aggregate. Tests and petrographic examinations
performed according to ASTM C227-50 or ASTM C295-54 verified that
aggregates used are not reactive. Nevertheless, Seabrook Station
manages both cracking due to expansion and reaction with aggregates
and Increase in porosity and permeability, and loss-of material due to
leaching of calcium hydroxide with the Seabrook Station Structures
Monitoring Program, B.2.1.31.

3.5.2.2.2.5 Cracking due to Stress Corrosion Cracking and Loss of
Material due to Pitting and Crevice Corrosion

Based on the EPRI Aging Effects for Structures and Structural Components
(Structural Tools), aging management is not required for crack initiation and
growth (cracking) due to stress corrosion cracking of stainless steel in the
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air/gas environment. The Seabrook Station environment does not contain
aggressive contaminates, and the material temperature is less than 1400 F.
Both temperature and aggressive contaminate levels must breach industry
limits for stress corrosion cracking to occur. Therefore, cracking of stainless
steel due to stress corrosion cracking is not an aging effect requiring
management at Seabrook Station. Loss of material due to pitting and crevice
corrosion, however, is an aging effect that is managed at Seabrook Station.

3.5.2.2.2.6 Aging of Supports Not Covered by Structures Monitoring
Program

NUREG-1800 item 3.5.2.2.2.6 relates to further evaluation of certain
component support/aging effect combinations if they are not covered by the
Structures Monitoring Program. This includes (1) loss of material due to
general and pitting corrosion associated with Groups B2-B5 supports; (2)
reduction in concrete anchor capacity due to degradation of the surrounding
concrete associated with Groups B1-B5 supports; and (3) reduction/loss of
isolation function due to degradation of vibration isolation elements
associated with Group B4 supports.

For items (1) through (3), the Seabrook Station responses are shown below:

(1) Loss of material due to general and pitting corrosion associated
with Groups B2-B5 supports.

Consistent with NUREG-1800, Seabrook Station manages loss of
material due to corrosion in Groups B2-B5 supports with the
Seabrook Station Structures Monitoring Program, B.2.1.31.

(2) Reduction in concrete anchor capacity due to degradation of the
surrounding concrete associated with Groups B1-B5 supports.

Consistent with NUREG-1800,. Seabrook Station manages
reduction in concrete anchor capacity due to degradation of the
surrounding concrete with the Seabrook Station Structures
Monitoring Program, B.2.1.31.

(3) Reduction/loss of isolation function due to degradation of vibration
isolation elements associated with Group B4 supports

This item is not applicable to Seabrook Station. Seabrook Station
does not have any supports with vibration isolation elements which
require AMR. The vibration isolation elements identified by the
Seabrook Station integrated plant assessment were determined to
be integral parts of active equipment.

3.5.2.2.2.7 Cumulative Fatigue Damage due to Cyclic Loading

Due to cyclic loading, cumulative fatigue damage is possible for Groups B1.1,
B1.2, and B1.3 component supports. If a TLAA, as defined in 10 CFR 54.3,
exists, then the TLAA must be evaluated in accordance with 10 CFR 54.21 (c).
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The results of Seabrook Station reviews conducted to identify TLAAs in the
current licensing basis did not identify any fatigue analyses for component
support members, including anchor bolts or welds. Therefore, no evaluation in
accordance with 10 CFR 54.21 (c) is required.

3.5.2.2.3 Quality Assurance for Aging Management of Nonsafety-
Related Components

Quality Assurance Program and Administrative Controls are discussed in
Section B.1.3.

3.5.2.3 Time-Limited Aging Analyses (TLAAs)

The TLAAs identified below are associated with the Containment systems
components and referenced in LRA Section 4.7.

. Crane

3.5.3 CONCLUSION

The Structures and Component Supports subject to aging management
review have been identified in accordance with the scoping criteria of 10 CFR
54.4. Aging effects have been identified based on plant and industry
operating experience as well as industry literature. Programs to manage
these aging effects have been identified in this section, and detailed program
descriptions are provided in Appendix B. These activities demonstrate that
the aging effects associated with the Structures and Component Supports will
be adequately managed such that there is reasonable assurance that the
intended functions will be maintained consistent with the current licensing
basis for the period of extended operation.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

ilhte~hC -o~net IAging .. IAging-,Manageet rtert Ealuation Dsuso
.NLimnb~r -_.__ Effect I Mechanismi__ P rPogam Recomnmended - _

PWR Concrete (Reinforced and Prestressed) and Steel Containments

3.5.1-1 Concrete elements: Aging of accessible and ISI (IWL) and for inaccessible concrete, Yes, plant-specific, if Seabrook manages
walls, dome, inaccessible concrete an examination of representative samples environment is accessible and
basemat, ring girder, areas due to aggressive of below-grade concrete and periodic aggressive inaccessible concrete
buttresses, chemical attack, and monitoring of groundwater if environment components due to
containment (as corrosion of embedded is non-aggressive. A plant-specific corrosion of embedded
applicable steel program is to be evaluated if environment corrosion of eme

is aggressive. steel with the ASME
Section X1, Subsection
IWL Program, B.2.1.28.

Aggressive chemical
attack is an applicable
aging effect requiring.
management for
Seabrook.

Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.1.

The Structures
Monitoring Program,
B.2.1.31, will perform

concrete testing and
rebar inspection to
determine the effects of
the aggressive
groundwater on the
concrete. The concrete
testing and the rebar
inspection will represent
all concrete below grade.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item Co _Aging - Aging. Mana6gement -Further.Evaluation -Diuson _

Number Copnn~~ EffectI Mechanism Programn - eommended -- __

3.5.1-2 Concrete elements: Cracks and distortion due Structures Monitoring Program. If a de- Yes, if not within the Seabrook does not rely
all to increased stress levels watering system is relied upon for control scope of the applicant's on a dewatering system

from settlement of settlement, then the licensee is to structures monitoring for control of settlement.
ensure proper functioning of the de- program or a de-
watering system through the period of watering system is Cracking and distortion
extended operation. relied upon due to increased stress

levels from settlement is
not an aging effect
requiring management.
However, Seabrook
structures are monitored
for settlement as a part of
the Structures Monitoring
Program, B.2.1.31.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.2.

3.5.1-3 Concrete elements: Reduction in foundation Structures Monitoring Program. If a de- Yes, if not within the Reduction in foundationfoundation, strength, cracking, watering system is relied upon to control scope of the applicant's strength, cracking, and

subfoundation differential settlement due erosion of cement from porous concrete structures monitoring differential settlement
to erosion of porous subfoundations, then the licensee is to program or a de- due to erosion of porous
concrete subfoundation ensure proper functioning of the de- watering system is concrete subfoundations

watering system through the period of - relied upon
extended operation is not an aging effect

requiring management
for the Seabrook
Containment
Structure.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.2.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item7~Aig Aging-Manage rnent. Further Evalufation - Dsuso
ý.,Number Copnn fet~caim ~ rogramr7n •Recommeded'
3.5.1-4 Concrete elements: Reduction of strength and Plant-specific -Yes, plant-specific if This item is not

dome, wall, basemat, modulus due to elevated temperature limits are applicable to Seabrook.
ring girder, temperature exceededbuttresses,No containment
containment, components exceed the

concrete fill-in specified temperature
annulus (as thresholds.
applicable) Further evaluation is

provided in LRA
Subsection 3.5.2.2.1.3.

3.5.1-5 BWR only.

3.5.1-6 Steel elements: steel Loss of material due to ISI (IWE) and 10 C.FR Part 50, Appendix J Yes, if corrosion is Consistent with NUREG-
liner, liner anchors, general, pitting, and significant for 1801.
integral attachments crevice corrosion inaccessible areas

Seabrook manages loss
of material with the
ASME Section XI,
Subsection IWE
Program, B.2.1.27.
Loss of material due to

corrosion is not expected
to be significant for.
inaccessible areas.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.4.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

eComponent Aging i9±' Aging Mag nt.......Further Eva t.nDiscussion -
"'Numbier -~Effect/I Mechanism ~ .Program - Reco- mmeiinde6d

3.5.1-7 Prestressed Loss of prestress due to TLAA evaluated in accordance with 10 Yes, TLAA This item is not
containment tendons relaxation, shrinkage, CFR 54.21(c) applicable to Seabrook.

creep, and elevated The Seabrook
temperature Containment Building is

not a pre-stressed

concrete containment.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.5.

3.5.1-8 BWR only.

3.5.1-9 Steel, stainless steel Cumulative fatigue TLAA evaluated in accordance with 10 Yes, TLAA Consistent with NUREG-
elements, dissimilar damage (CLB fatigue CFR 54.21(c) 1801 for Seabrook
metal welds: analysis exists) containment penetrations,
penetration sleeves,. that experience
penetration bellows; significant cyclic loading.
suppression pool

shell, unbraced Further evaluation is
downcomers provided in LRA

Subsection 3.5.2.2.1.6.

3.5.1-10 Stainless steel Cracking due to stress ISI (IWE) and 10 CFR Part 50, Appendix J Yes, detection of aging Cracking due to stress
penetration sleeves, corrosion cracking and additional appropriate examinations / is to be evaluated corrosion cracking is not
penetration bellows, evaluations for bellows assemblies and an aging effect requiring
dissimilar metal welds dissimilar metal welds management for these

stainless steel
components.

Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.7.

3.5.1-11 BWR only.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

ItmAging :Ij~Aging.Management Further Evaluation
Itemoen 'PormKcm eNaea ,K Discussion:

________ - Effect/ Mechanismr6granReom dd

3.5.1-12 Steel, stainless steel Cracking due to cyclic- ISI (IWE) and 10 CFR Part 50, Appendix J Yes, detection of aging This item is not
elements, dissimilar loading supplemented to detect fine cracks is to be evaluated applicable to Seabrook.
metal welds:eta sleeves, Cracking due to cyclicpenetration bellows; loading is not an aging

suppression pool effect requiring
shell, unbraced management for the
downcomers Seabrook penetration

elements.

Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.8.

3.5.1-13 BWR only.

3.5.1-14 Concrete elements: Loss of material (scaling, ISI (IWL) Evaluation is needed for plants Yes, for inaccessible Loss of material due to
dome, wall, basemat, cracking, and spalling) that are located in moderate to severe areas of plants located freeze-thaw effects is not
ring girder, due to freeze -thaw weathering conditions (weathering index in moderate to severe an aging effect requiring
buttresses, >100 day - inch/yr) (NUREG-1 557) weathering conditions management. for
containment (as Seabrook. Seabrook
applicable) concrete containment is

enclosed by a
containment enclosure
building and therefore not
exposed to severe
weathering conditions.
Further evaluation is
provided in LRA
Subsection 3.5.2.2:1.9.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item, Aging .. Aging Management urhrEvaluation Dsuso~
Number Cmoet Effect / Mechanism Program :Recommended
3.5.1-15 Concrete elements: Increase in porosity ISI (IWL) for accessible areas. None for Yes, if concrete was The Seabrook AMR

walls, dome, permeability due to inaccessible areas if concrete was not constructed as results conclude that
basemat, ring girder, leaching of calcium constructed in accordance with the stated for inaccessible cracking due to
buttresses, hydroxide; cracking due to recommendations of ACI 201.2R areas expansion and reaction
containment, expansion and reaction with aggregate is not an
concrete fill-in with aggregate aging mechanism
annulus (as requiring management

for the containment

structure at Seabrook.

Concrete. was
constructed equivalent to
recommendations in ACI
201.2R.

Seabrook manages loss
of material due to
leaching of calcium
hydroxide with the ASME
Section XI, Subsection
IWL Program, B.2.1.28.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.1.10.

3.5.1-16 Seals, gaskets, and Loss of sealing and ISI (IWE) and 10 CFR Part 50, Appendix J No Consistent with NUREG-
moisture barriers 'leakage through 1801.

containment due to
deterioration of joint seals, Seabrook manages loss
gaskets, and moisture of sealing with the ASME
barriers (caulking, Section XI, Subsection
flashing, and other IWE Program, B.2.1.27,
sealants) and the 10 CFR 50

Appendix J Program,
B.2.1.30.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

,~ Cmponnt Agingý Aging Mvanagement Furtner Evalu~ation
.NUmbef Effect / Mechanism Programn Recommended -

3.5.1-17 Personnel airlock, Loss of leak tightness in 10 CFR Part 50, Appendix J and plant No Consistent with NUREG-
equipment hatch and closed position due to Technical Specifications 1801.
CRD hatch locks, mechanical wear of locks, The 10 CFR 50 Appendix
hinges, and closure hinges, and closure J 1r CFR 15 0 is
mechanisms mechanisms J Program, B.2.1.30, is

used to manage loss of
leak tightness.

3.5.1-18 Steel penetration Loss of material due to ISI (IWE) and 10 CFR Part 50 Appendix J No Consistent with NUREG-
sleeves and dissimilar general, pitting, and 1801.
metal welds; crevice corrosion
personnel airlock, The ASME Section Xl,
equipment hatch, and Subsection IWE, B.2.1.27
CRD hatch manages loss of material

due to corrosion, 10 CFR
50 Appendix J Program,
B.2.1.30, manages loss
of leak tightness.

3.5.1-19 BWR only.

3.5.1-20 BWR only.

3.5.1-21 BWR only.

3.5.1-22 Prestressed Loss of material due to ISI (IWL) No Not Applicable. Seabrook
containment: tendons corrosion Station does not have
and anchorage prestressed tendons.
components

Safety Related and Other Structures; and Component Supports

Seabrook Station Unit 1
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item Co'mpont A-ging __ Aging Management. Furtther.Evaluatioh D iscusio.
NrbrEffect I Mchanism Program Retý6mmenided-

3.5.1-23 All Groups except Cracking, loss of bond, Structures Monitoring Program Yes, if not within the Consistent with NUREG-
Group 6: interior and and loss of material scope of the applicant's "1801.
above grade exterior (spalling, scaling) due to Structures Monitoring
concrete corrosion of embedded Program Seabrook manages thesteel aging effects with the

Structures Monitoring
Program, B.2.1.31.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 1.

3.5.1-24 All Groups except Increase in porosity and Structures Monitoring Program Yes, if not within the The Seabrook AMR
Group 6: interior and permeability, cracking, scope of the applicant's results conclude that the
above grade exterior loss of material (spalling, Structures Monitoring groundwater is
concrete scaling) due to aggressive Program aggressive and chemical

chemical attack attack is applicable to

Seabrook.
Therefore, all Seabrook

structural components
will be monitored by the
Structures Monitoring
Program, B.2.1.31.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 2.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

~~ltein ~~Aging &-- w Aging Management ~ .Further Evaluation Dsuso
Number -,p~pn x Effect IMechanismf Program Recommended

3.5.1-25 All Groups except Loss of material due to Structures Monitoring Program If Yes, if not within the Consistent with NUREG-
Group 6: steel corrosion protective coatings are relied upon to scope of the applicant's 1801.
components: all manage the effects of aging, the Structures Monitoring
structural steel structures monitoring program is to Program Seabrookmanages

include provisions to address protective corrosion of steel
coating monitoring and maintenance components with the

Structures Monitoring
Program, B.2.1.31.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 3.

3.5.1-26 All Groups except Loss of material (spalling, Structures Monitoring Program Yes, if not within the Consistent with NUREG-
Group 6: accessible scaling) and cracking due Evaluation is needed for plants that are scope of the applicant's 1801.
and inaccessible to freeze-thaw located in moderate to severe weathering Structures Monitoring
concrete: foundation conditions (weathering index >100 day- Program or for Seabrook manages Loss

inclh/yr) (NUREG-1557) inaccessible areasof of material (spalling,
plants located in scaling) and cracking due
moderate to severe to freeze-thaw with the
weathering conditions Structures Monitoring

Program, B.2.1.31.

Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 4.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

I temni" A" Aing ~'Aging-Management Fulrther Evalua"tion
NUmber C poet Effect / Mechanism Program Recommen~rded Dsuso

3.5.1-27 All Groupsexcept Cracking due to Structures Monitoring Program None for Yes, if not within the This item is not
Group 6: accessible expansion due to reaction inaccessible areas if concrete was scope of the applicant's applicable to Seabrook.
and inaccessible with aggregates constructed in accordance with the Structures Monitoring The Seabrook AMR
interior / exterior recommendations in ACI 201.2R-77 Program or concrete
concrete was not constructed as results conclude that

stated for inaccessible reaction with aggregates
areas is not significant and the

concrete was constructed
consistent with the
recommendations of ACI
201.2R.
Nonetheless, all
Seabrook structural
components applicable to
this item will be
monitored by the
Structures Monitoring
Program, B.2.1.31:
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 5.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item ~ ~ om~nentAging _Aging,,Management " _ Further EvaluationDsc siWComect/Mnchanism-- ___Nubr fec McaPs rogram n Recommended
3.5.1-28 Groups 1-3, 5-9: All Cracks and distortion due Structures Monitoring Program If a de- Yes, if not within the This item is not

to increased stress levels watering system is relied upon for control scope of the applicant's applicable to Seabrook.
from settlement of settlement, then the licensee is to Structures Monitoring The Seabrook AMR

ensure proper functioning of the de- Program or a de-
watering system through the period of watering system is results conclude that
extended operation relied upon settlement is not

significant.

Further, a dewatering
system is not relied upon
for control of settlement
at Seabrook.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 6.

3.5.1-29 Groups 1-3, 5-9: Reduction in foundation Structures Monitoring Program If a de- Yes, if not within the This item is not
foundation strength, cracking, watering system is relied upon for control scope of the applicant's applicable to Seabrook.

differential settlement due of settlement, then the licensee is to Structures Monitoring The Seabrook AMR
to erosion of porous ensure proper functioning of the de- Program or a de-
concrete subfoundation watering system through the period of watering system is results conclude that

extended operation relied upon settlement is not
significant.
Further, a dewatering
system is not relied upon
for control of settlement
at Seabrook.
Further evaluation is

provided in LRA
Subsection 3.5.2.2.2.1,
Item 7.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item. 'Aging. -Aging Management Further EautonI tComponent DiscussionNumber~ _ Effect MeclianismI .~~-- Proga Recommended -

3.5.1-30 Group 4: Radial beam Lock-up due to wear ISI (IWF) or Structures Monitoring Yes, if not within the Lubrite® materials for
seats in BWR drywell; Program scope of ISI of nuclear applications are
RPV support shoes Structures Monitoring designed to resist
for PWR with nozzle Program deformation, have a low
support; Steam" coefficient of friction,
generator supports resist softening at

elevated temperatures,
resist corrosion,
withstand high intensities
of radiation, and will not
score or mar.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.1,
Item 8.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

IteNmbe o~et ~ " gn Aging Management FiitheEvaluation,
Nme,.Effect/ /Mechanism Y~ , Program~ Futhe icsin~ commended,-

3.5.1-31 Groups 1-3, 5, 7-9: Increase in porosity and Structures Monitoring Program Yes, plant-specific if The Seabrook AMR
below grade concrete permeability, cracking, Examination of representative samples of environment is results conclude that the
components, such as loss of material (spalling, below grade concrete, and periodic aggressive groundwater is
exterior walls below scaling) / aggressive monitoring of groundwater, if the aggressive.
grade and foundation chemical attack; cracking, environment is non-aggressive. A plant-

loss of bond, and loss of specific program is to be evaluated if the The Structures
material (spalling, environment is aggressive Monitoring Program,
scaling)/ corrosion of B.2.1.31, will manage
embedded steel degradation of accessible

and inaccessible
concrete components
due to corrosion of
embedded steel.

Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.2.

The Structures
Monitoring Program,
B.2.1.31, will perform
concrete testing and
rebar inspection to
determine the effects of
the aggressive
groundwater on the
concrete. The concrete
testing and the rebar
inspection will represent
all concrete below grade.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

I1temn j.Aging IAging ianagemeni Furthier-Evaluation-icsso~
INu mber om net Effect/ Mechanism-. Program_ý Recommended
3.5.1-32 Groups 1-3, 5, 7-9: Increase in porosity and Structures Monitoring Program for Yes, if concrete was Loss of material due to

exterior above and permeability, loss of accessible areas. None for inaccessible not constructed as leaching of calcium
below grade strength due to leaching of areas if concrete was constructed in stated for inaccessible hydroxide is considered
reinforced concrete calcium hydroxide accordance with the recommendations in areas to be an aging effect
foundations ACI 201.2R-77 requiring management

for Seabrook. There
have been indications of
leaching in below grade
concrete in Seabrook
structures.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.2,
Item 5.

3.5.1-33 Group 1-5: concrete Reduction in strength and Plant-specific Yes, plant specific if This item is not
modulus due to elevated temperature limits are applicable to Seabrook
temperature exceeded concrete components do

not exceed the
temperature limits
specified in NUREG-
1800.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.3.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

-item ConoetAging§ . .r Aging-Management Further Evaluation Dsuso
~Nmbr~-Effect /IMecha~nism ~ Programn Recommended

3.5.1-34 Group 6:.concrete; all Cracking, loss of bond, Inspection of Water Control Structures Yes, plant-specific if Concrete in inaccessible
loss of material due to Associated with Nuclear Power Plants and environment.is areas is evaluated for
corrosion of embedded for inaccessible concrete, examination of aggressive increase in Porosity and
steel, increase in porosity representative samples of below grade Permeability, and Loss of
and permeability, concrete, and periodic monitoring of Material (Spalling,
cracking, loss of material groundwater, if environment is non- Scaling), Chemical
due to aggressive aggressive. Plant-specific if environment Attack; Cracking, Loss of
chemical attack is aggressive Bond, and Loss of

Material (Spalling,
Scaling), Corrosion of
Embedded Steel is
applicable .to Seabrook.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.4,
Item 1.
The Structures
Monitoring Program,
B.2.1.31, will perform
concrete testing and
rebar inspection to
determine the effects of
the aggressive
groundwater on the
concrete. The concrete
testing and the rebar
inspection will represent
all concrete below grade.
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Table 3.5.1

ýSummary Of Aging Management Evaluations for Structures and Structural Components

Ite mr- Aging, Aging Management Furtlher. EvaluationD sdio
Number Cmont Effect /IMechanism- Program § Recommendedisuso

3.5.1-35 Group 6: exterior Loss of material (spalling, Inspection of Water Control Structures Yes, for inaccessible Consistent with NUREG-
above and below scaling) and cracking due Associated with Nuclear Power Plants is areas of plants located 1801.
grade concrete to freeze-thaw needed for plants that are located in in moderate to severe
foundation moderate to severe weathering conditions weathering conditions Seabrook manages Loss

(weathering index >100 day-inch/yr) of material (spalling,
(NUEG 1557) scaling) and cracking due

to freeze-thaw with the
Structures Monitoring
Program, B.2.1.31.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.4,
Item 2.

3.5.1-36 Group 6: all Cracking due to Accessible areas: Inspection of Water Yes, if concrete was Consistent with NUREG-
accessible expansion / reaction with Control Structures Associated with not constructed as 1801.
inaccessible aggregates Nuclear Power Plants. None for stated for inaccessible
reinforced concrete inaccessible areas if concrete was areas-

constructed in accordance with the Monitoring Program,
recommendations in ACI 201.2R77 B.2.1.31, will manage

degradation of accessible
and inaccessible
concrete components for
cracking due to
expansion / reaction with
aggregates.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.4,
Item 3.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

Item ~Aging Aging' Managementz< Further Evaluation Dsuso
Number Component Effect/I Mechanism ... Program: Recommended Dsuso

3.5.1-37 Group 6: exterior Increase in porosity and For accessible areas, Inspection of Water Yes, if concrete was Consistent with NUREG-
above and below permeability, loss of Control Structures Associated with not constructed as 1801.
grade reinforced strength due to leaching of Nuclear Power Plants. None for stated for inaccessible
concrete foundation calcium hydroxide inaccessible areas if concrete was areas The Structures
interior slab constructed in accordance with the Monitoring Program,recommendations in ACI 201.2R77 B.2.1.31, will manage

degradation of accessible

and inaccessible
concrete components
due to Increase in
porosity and permeability,
loss of strength due to
leaching of calcium
hydroxide
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.4,
Item 3.

3.5.1-38 Group 7, 8: Tank Cracking due to stress Plant-specific Yes, plant-specific There are no
liners corrosion cracking; loss of components at Seabrook

material due to pitting and that are subject to this
crevice corrosion aging effect.

Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.5.
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Summary Of Aging Management Evaluations for Structures and Structural Components

Further Eva Nlation
~iRecommended Discussion

Support members;
welds; bolted
connections; support
anchorage to building
structure

Loss of material due to
general and pitting
corrosion

Yes, if not within the
scope of the applicant's
Structures Monitoring
Program

Consistent with NUREG-
1801.

The Structures
Monitoring Program,
B.2.1.31, will manage
degradation for
components for loss of
material due to general
and pitting corrosion

Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.6,
Item1.

3.5.1-40 Building concrete at Reduction in concrete Structures Monitoring Program Yes, if not within the Consistent with NUREG-
locations of anchor capacity due to scope of the applicant's 1801.
expansion and local concrete degradation Structures Monitoring
grouted anchors; / service-induced cracking Program The Structures

grout pads for support or other concrete aging Monitoring Program,

base plates mechanisms B.2.1.31, will manage
degradation for the aging
effects.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.6,
Item 2.
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Table 3.5.1

Summary Of Aging Management Evaluations for Structures and Structural Components

:-.i: ...... . f r.~ii'l •~ i;' i;
ItmAgngn Annaae nt cFurther Evaluaition1. DscsNumber, aComponent Effect /Mechanism :Proga - 5 Recommended Dicsion

3.5.1-41 Vibration isolation Reduction or loss of Structures Monitoring Program Yes, if not within the This item is not
elements isolation function / scope of the qpplicant's applicable to Seabrook.

radiation hardening, Structures Monitoring S
temperature, humidity, Program Seabrook does not have
sustained vibratory any supports with
loading vibration isolation

elements which require
AMR.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.6,
Item 3.

3.5.1-42 Groups B1.1, B1.2, Cumulative fatigue TLAA evaluated in accordance with 10 Yes, TLIAA This item is not
and B1.3: support damage (CLB fatigue CFR 54.21(c) applicable to Seabrook.
members: anchor analysis exists) Seabrook does not have
bolts, welds

any CLB fatigue anaiyses
for support members,
anchor bolts, or welds.
Further evaluation is
provided in LRA
Subsection 3.5.2.2.2.7.

3.5.1-43 Group 1-3, 5, 6: all Cracking due to restraint Masonry Wall Program No Seabrook manages
masonry block walls shrinkage, creep, and cracking of masonry

aggressive environment block walls and masonry
units with the Structures
Monitoring Program,
B.2.1.31. In addition,
masonry wall Fire
Barriers, are managed
with the Fire Protection
Program, B.2.1.15.
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Summary Of Aging Management Evaluations for Structures and Structural Components

Item Copnn Aglng Aging ManagementFrteEaltonDsuin
:Number> Effect Mechanism. Program Recomnmended

3.5.1-44 Group 6 elastomer Loss of sealing due to *Structures Monitoring Program No Consistent with NUREG-
seals, gaskets, and deterioration of seals, 1801.
moisture barriers gaskets, and moisture The Structures

barriers (caulking,
flashing, and other Monitoring Program,
sealants) B.2.1.31.

3.5.1-45 Group 6: exterior Loss of material due to Inspection of Water Control Structures No Consistent with NUREG-
above and below abrasion, cavitation Associated with Nuclear Power Plants 1801.
ground concrete The Structures Monitoring
foundation; interior
slab Program, B.2.1.31, will

confirm the absence of
aging effects requiring
management.

3.5.1-46 Group 5: fuel pool Cracking due to stress Water Chemistry and Monitoring of spent No The spent fuel pool is
liners corrosion cracking; loss of fuel pool water level and level of fluid in normally maintained less

material due to pitting and the leak chase channel than 1400F, therefore
crevice corrosion Stress Corrosion

Cracking is not an aging
effect that requires
management. Crevice
and pitting corrosion are
managed by the Water
Chemistry Program,
B.2.1.2.

3.5.1-47 Group 6: all metal Loss of material due to Inspection of Water Control Structures No Consistent with NUREG-
structural members general (steel only), Associated with Nuclear Power Plants. If 1801.

pitting, and crevice protective coatings are relied upon to The Structures
corrosion manage aging, protective coating Monitoring Program,

monitoring and maintenance provisions B.2.1.31, will confirm the
should be included absence of aging effects

requiring management.
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Summary Of Aging Management Evaluations for Structures and Structural Components

.. Aipg. .. _ __Aging Managemnent , Furth~er Evaluation Dsusin
Item.....C ompoent EfciMt~isiNurompr Discussion.....c...e..e

3.5.1-48 Group 6: earthen Loss of material, loss of Inspection of Water Control Structures No Consistent with NUREG-
water control form due to erosion, Associated with Nuclear Power Plants 1801.
structures- dams, settlement, sedimentation, The Structures
embankments, frost action, waves, Monitoring Program,
reservoirs, channels, currents, surface runoff, B.2.1.31 will confirm the
canals, and ponds seepage absence of aging effects

requiring management.

3.5.1-49 BWR only.

3.5.1-50 Groups B2 and B4: Loss of material due to Structures Monitoring Program No Consistent with NUREG-
galvanized steel, pitting and crevice 1801.
aluminum, stainless corrosion The Structures

steel support Monitoring Program,
members; welds; B.2.1.31, will confirm the
bolted connections; absence of aging effects
support anchorage to requiring management.
building structure:

3.5.1-51 Group B1.1: high Cracking due to stress Bolting Integrity No There are no high
strength low-alloy corrosion cracking; loss of strength bolts at
bolts material due to general Seabrook that are subject

corrosion to this aging effect.

3.5.1-52 Groups B2 and 84: Loss of mechanical Structures Monitoring Program No There are no sliding
sliding support function due to corrosion, support bearings of
bearings and sliding distortion, dirt, overload, surfaces at Seabrook that
support surfaces fatigue due to vibratory are subject to this aging

and cyclic thermal loads effect.
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Summary Of Aging Management Evaluations for Structures and Structural Components

Ale.1 iAging _Aging Managemen Further-Evaluati'
Nubr _Component -fet~caim--Prgai inDiscussion-

Effec / Mehais Progra Recommended

3.5.1-53 Groups Bi1., B1.2, Loss of material due to ISI (IWF) No Consistent with NUREG-
and B1.3: support general and pitting 1801.
members: welds; corrosion
bolted connections; Seabrook manages the
support anchorage to aging effect with the
building structure. ASME Section Xl,

Subsection IWF
Program, B.2.1.29.

3.5.1-54 Group B1.1, B1.2, Loss of mechanical ISI (IWF) No Consistent with NUREG-
and B1.3: Constant *function due to corrosion, 1801.
and variable load distortion, dirt, overload Seabrook manages the
spring hangers; fatigue due to vibratory aging manages the
guides; stops and cyclic thermal loads aging effect with theASME Section Xl,

Subsection WF
Program, B.2.1.29.

3.5.1-55 ýSteel, galvanized Loss of material due to Boric Acid Corrosion No Consistent with NUREG-
steel, and aluminum boric acid corrosion 1801.
support members;
welds; bolted Seabrook manages the
connections; support aging effect of loss of
anchorage to building material due to boric acid
structure corrosion in steel,

galvanized steel, and
alumihum for all types of
support members
(including safety and
non-safety), welds, bolted

connections and support
anchorage to building
structure with the Boric
Acid Corrosion Program,
B.2.1.4.
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Summary Of Aging Management Evaluations for Structures and Structural Components

Item. - Agin .4 ,Agng Managerntbt-- Further Evialuation .Discussio

ýýNurnber, - copnt, 'Effect / Mechanism -- . Porn~: Repommeded

3.5.1-56 Groups B1.1, 11.2, Loss of material function ISI (IWF) No There are no sliding
and B1.3: Sliding due to corrosion, support bearings of
surfaces distortion, dirt, overload, surfaces at Seabrook that

fatigue due to vibratory are subject to this aging
and cyclic thermal loads effect.

3.5.1-57 Groups B1.1, B1.2; Reduction or loss of ISI (IWF) No This item is not
and B1.3: Vibration isolation function/radiation applicable to Seabrook.
isolation elements hardening, temperature, The Seabrook AMR

humidity, sustained
vibratory loading results do not include any

supports with vibration
isolation elements.

3.5.1-58 Galvanized steel and None None NA - no aging effect Consistent with NUREG-
aluminum support management or 1801.
members; welds; aging
bolted connections; management program
support anchorage to
building structure
exposed to air -
indoor uncontrolled

3.5.1-59 Stainless steel None None NA - no aging effect -Consistent with NUREG-
support members; management or aging 1801.
welds; bolted ag
connections; support management program
anchorage to building
structure
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Copnen"Tp Intended Maera EvroInmn Aging Effect Requirin g Maighet 81Vl 3.XG Table Nt
~rogram; tem'A .lterný.

BSAS Carbon Steel FIRE Structural Air Indoor Structures II.A3-12
PUMPHOUSE Exposed to Uncontrolled Loss of Material Monitoring (T-12
Air Indoor Uncontrolled (External) Program

BSAS Carbon Steel FIRE Structures
PUMPHOUSE Exposed to Structural Steel Loss of Material Monitoring (T-1 3.5.1-25 A,
Air Outdoor Support (External) Program (T-1 1) 503

BSAS Carbon Steel
NONESSENTIAL Structural Air Indoor Structures III.A3.12
SWITCHGEAR BUILDING Steel Uncontrolled Loss of Material Monitoring -1 3.5.1-25 A
Exposed to Air Indoor Support (External) Program (T-11)

Uncontrolled

BSAS Carbon Steel Structures
NONESSENTIAL Structural rSteel Loss of Material Monitoring OT.A3-12 3.5.1-25 A,
SWITCHGEAR BUILDING Support (External) Program (T-11) 503
Exposed to Air Outdoor

BSAS Carbon Steel Flood Air Outdoor Structures IIl.A6-!1 E,
REVETMENT Exposed to Barrier Steel (External) Loss of Material Monitoring (T-21) 3.5.1-47 503,
Air Outdoor Program (T-21) 511

BSAS Carbon Steel Air Outdoor Structures II1.A6-!1 E,
REVETMENT Exposed to Support Steel (External) Loss of Material Monitoring (T-21) 3.5.1-47 503,
Air Outdoor (Program 511
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

- A~"Ain 7 NUREG-.; Tablei

BSAS Carbon SteelE t Structures I.A6-1 1
REVETMENT Exposed to Flood Steel RwWtern Loss of Material Monitoring (T-21) 3.5.1-47 511

Raw Water BinProgram5

BSAS Carbon Steel Raw Water Structures III.A6-11 E,
REVETMENT Exposed to Support Steel (External) Loss of Material Monitoring (T-21) 3.5.1-47 509,
Raw Water Program 511

BSAS Carbon Steel Raw Water Structures IIl A6-1 1 E,
REVETMENT Exposed to Flppoor Steel (External) Loss of Material Monitoring (T-21) 3.5.1-47 509,
Raw Water Program 511

BSAS Carbon Steel Raw Water Structures E11,A6-11 E,
REVETMENT Exposed to Support Steel (External) Loss of Material Monitoring (T-21) 3.5.1-47 509,
Raw Water Program 511

BSAS Carbon Steel Raw Water Structures IlI.A6-11 H,
REVETMENT Exposed to Barrier Steel (External) Loss of Material Monitoring (T-21) 3.5.1-47 514
Raw Water Program 511
BSAS Carbon Steel FodRaw Water Structures III.A6-11 H,

BSAS Carbon Steel Structures
REVETMENT Exposed to Support Steel Raw Water Loss of Material Monitoring (LTA6-11 3.5.1-47 H,

Raw Water (External) Program (T-21) 514

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Intended Maeil-_-Aging Effect Re'qudiring ~ ~ UE-- alComponent ,Type Function Environment Maanmetagement, 1801 Vol.2I. K3X: 1 N ote
- .7 .Prog~ramr.< item Itrr

BSAS Carbon Steel Flood Raw Water Structures II1.A6-11 E,
REVETMENT Exposed to Barrier Steel (External) Loss of Material Monitoring (T-21)" 3.5.1-47 509,
Raw Water Program 511

BSAS Carbon Steel Structures E,
REVETMENT Exposed to Support Steel RwWter Loss of Material Monitoring 3.5.1-47 509,(External) Moioig 21)3.1-7 59Raw Water Program 511

BSAS Carbon Steel STEAM
GENERATOR Air Indoor Structures
BLOWDOWN RECOVERY Structural Steel Uncontrolled Loss of Material Monitoring (TI.A3-12 3.5.1-25 ABUILDING Exposed to Air Support (External) Program

Indoor Uncontrolled

BSAS Carbon Steel STEAM
GENERATOR Structural Air Outdoor Structures II1.A3-12 A,
BLOWDOWN RECOVERY Support Steel (External) Loss of Material PMonitoring (T-1r1) 3.5.1-25 a
BUILDING Exposed to Air Program 503
Outdoor

BSAS Concrete
NONESSENTIAL Structural Air Outdoor Cracking, Loss of Bond, Structures II1.A3-9 3.5.1-23 A
SWITCHGEAR BUILDING Support Concrete (External) Loss of Material (Spalling, Monitoring (T-04)
Exposed to Air Outdoor Scaling) Program

BSAS Concrete Structures
NONESSENTIAL Structural Concrete Air Outdoor Expansion and Cracking Monitoring III.A3-2 3.5.1-27 A
SWITCHGEAR BUILDING Support (External) Proram (T-03)
Exposed to Air Outdoor Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Intended>, Material Environment Aging Effect un Requirin • .'. Agin. NUREG Table
Copoet yp~ Fundtion~z Kanagqmqnt gren :11

_ rogram :Item It. m

BSAS Concrete Increase In Porosity and
NONESSENTIAL Structural Concrete Air Outdoor Permeability, Cracking S s II1.A3-10SWITCHGEAR BUILDING Support (External) Loss of Material (Spalling, Monitoring (T-06)
Exposed to Air Outdoor Scaling) Program

BSAS ConcreteNONESSENTIAL Structural Air Outdoor Structures lII1.A3-6
NONESW ENABL Strucrt ' Concrete (Exter Loss of Material Monitoring (T-1 3.5.1-26 ASWITCHGEAR BUILDING Support (External) Porm(T-01)Exposed to Air Outdoor Program

BSAS Concrete (Sump) Structural Raw Water Cracking, Loss of Bond, Structures II1.A3-4
FIRE PUMPHOUSE Concrete Loss of Material (Spalling, Monitoring 3.5.1-31 A .
Exposed to Raw Water Support (External) Scaling) Program "(T-05)

BSAS Concrete (Sump) Structural Structures II.A3-2

FIRE PUMPHOUSE StrtRaw Water Expansion and Cracking Monitoring 3.5.1-27 A
Exposed to Raw Water Support (External) Program (T-03)

BSAS Concrete (Sump)
STEAM GENERATOR Structural C Raw Water Cracking, Loss of Bond, Structures III.A3-4BLOWDOWN RECOVERY Support Concrete (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
BUILDING Exposed to Raw Scaling) Program
Water

BSAS Concrete (Sump)STEAM GENERATOR StructuresSEMGNRTR Structural Raw Water Stutrs II1.A3-2
BLOWDOWN RECOVERY Sura Concrete RwWter Expansion and Cracking Monitoring (T-0 3.5.1-27 ABUILDING Exposed to Raw Program(T-03)

Water

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Comonet Tpe Intende Aging-ift cARequiring N.~§ging A U_-' Tal
:'Function MaeraI 7  iEivibme ,. gmetn',BV-l.2 .- 1 Nt

STRUTURExpsedto. upprt(xtenal Saig Program em Item

BSAS Concrete Air Indoor Structures
DISCHARGE TRANSITION Structural Air Undoor Can Los or Bond, Storutr III.A6-1 E,

STUTR xoe o Spot Concrete Uncontrolled Losasiof Mate rialckping, Monitoring (T-178) 3.5.1-34 511STRUCTURE Exposed to. Support (External) Scln)Program(T1.851

Air Indoor Uncontrolled

BSAS Concrete Air Indoor Structures
DISCHARGE TRANSITION Structural Concrete Uncontrolled Monitoring III.A6-2 3.5.1- ,
STRUCTURE Exposed to Support (External) Exson a (T-1M7) 3.5.1-30511
Air Indoor Uncontrolled (Extrnal Program

BSAS Concrete Increase In Porosity and Structures
DISCHARGE TRANSITION Structural Aie Indoor Permeability, Cracking, IoIA3-10 (T- 3.5.1-24es

Concrete Uncontrolled (SallngMonito)ring II.61 3.5.1-24 A,

STRUCTURE Exposed to Support (External) Loss of Material (Spalling, Program (-06)
Air Indoor Uncontrolled Scaling)

BSAS Concrete
DISCHARGE TRANSITION Missile Air Outdoor Cracking, Loss of Bond, Structures III.A6-1 E,
STRUCTURE Exposed to Barrier Concrete (External) Loss of Material (Spalling, Monitoring (T-18) 3.5.1-34 511
Air Outdoor Scaling) Program

BSAS Concrete Cracking, Loss of Bond, Structures
DISCHARGE TRANSITION Structural Concrete Air Outdoor Exp Material (Spalling Monitoring III.A6-1 3.5.1-3 E,
STRUCTURE Exposed to Support (External) lProgram (T-1 8) 511
Air Outdoor

BSAS Concrete Srcue
DISCHARGE TRANSITION Missile Air Outdoor Stutrs III.A6-2 E,
STRUCTURE Exposed to Barrier Concrete (External) Expansion and Cracking Monitoring (T-1 7) 3.5.1-36 51
Air Outdoor Program51

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation
'~ ].P ging NUJREG-ý jTable',

Intede AingEffect Requ iringCompnentIntene -gmn 180aVoag2ement.Not

BSAS Concrete Structures
DISCHARGE TRANSITION Structural Concrete AirExpansion and Cracking Monitoring E,(A-1 3.5.1-36
STRUCTURE Exposed to Support (External) Program (T-17) 511
Air Outdoor

BSAS Concrete Increase In Porosity and Structures
DISCHARGE TRANSITION Missile Concrete Air Outdoor Permeability, Cracking, Monitoring (T0 3.5.1-24 ASTRUCTURE Exposed to Barrier (External) Loss of Material (Spalling, (T-06)
Air Outdoor Scaling) Program

BSAS Concrete Increase In Porosity andAir Outdoor Perebilty Craki Stuctre II1.A3-10
DISCHARGE TRANSITION Structural Concrete racing, Monitoring 3.5.1-24 A
STRUCTURE Exposed to Support (External) Loss of Material (Spalling, Program (T-06)
Air Outdoor Scaling)

BSAS Concrete Structures
DISCHARGE TRANSITION Missile Concrete Air Outdoor Loss of Material, Cracking Monitoring (-5 3.5.1-35 E,
STRUCTURE Exposed to Barrier (External) Program (T-15) 3511
Air Outdoor

BSAS Concrete Structures
DISCHARGE TRANSITION Structural Air Outdoor iII.A6-5 E,
STRUCTURE Exposed to Support Concrete Loss of Material, Cracking Monitoringram (T-15) 3.5.1-35 11
Air Outdoor

BSAS Concrete Cracking, Loss of Bond, Structures
DISCHARGE TRANSITION Structural Concrete Raw Water Loss of Material (Spalling, Monitoring (T0.A34 3.5.1-31 A
STRUCTURE Exposed to Support (External) Scaling) Program(T-05)
Raw Water

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

- -•i.i: -! - Aging> -NUREG- Table __

BSAS Concrete Structures
DISCHARGE TRANSITION Structural Concrete Raw Water II1.A6-2 E,

STRUCTURE Exposed.to Support (External) Expansion and Cracking Monitoring (T-17) 3.5.1-36 511
Raw Water Program

BSAS Concrete Increase In Porosity and Structures

DISCHARGE TRANSITION Structural C t Raw Water pabiio s of Monitoring III.A6-6 E,
STRUCTUREExposed to Support oncree (External) Strength Program (T-16) 3.5.1-37 511

Raw Water
BSAS Concrete FIREe nProiyan tucue

BSAS Concrete FIRE Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-9
PUMPHOUSE Exposed to Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled (External) Scaling) Program

BSAS Concrete FIRE Structural Air Indoor Structures III.A3-2
PUMPHOUSE Exposed to Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

BSAS Concrete FIRE Structural Air Indoor Increase In Porosity and Structures
PUMPHOUSE Exposed to Surupora Concrete Uncontrolled Permeability, Cracking, Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled Support (External) Loss of Material (Spalli Program

Scaling)

BSAS Concrete FIRE Structural Air Outdoor Cracking, Loss of Bond, Structures III.A3-9
PUMPHOUSE Exposed to Strutu Air Outern Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Air Outdoor Support (External) Scaling) Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Intended .. Aginc Effect Requiring Aig ~ ~ URG alCiompot•mt Type+ intenuletio• 'Material Environment - .g q ., :. Management 1801bVol. 2 3.X-1 Note
BSASCoeanageeent., . ProcgtraesI

Structural Air Outdoor S III.A3-2PUMPHOUSE Exposed to Concrete Expansion and Cracking Monitoring 3.5.1-27 A
Air Outdoor Support (External) Program (T03)

BSAS Concrete FIRE Increase In Porosity and Structures
PUMPHOUSE Exposed to Structural Concrete Air Outdoor Permeability, Cracking, Monitoring I.A3-10 3.5.1-24 A

AirpOotdtoroSupport (External) Loss of Material (Spalling, Program (T-06)Air Outdoor Scaling) (rogrng

BSAS Concrete FIRE Structural Air Outdoor Structures II1.A3-6
PUMPHOUSE Exposed to Strt Concrete ArOtdr Loss of Material, Cracking Monitoring 3.5.1-26 A
Air Outdoor Support (External) Program (T-O1)

BSAS Concrete INTAKE Air Indoor Cracking, Loss of Bond, Structures
TRANSITION STRUCTURE Structural Ill.A6-1 E,
Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-18) 511
Uncontrolled (External) Scaling) Program

BSAS Concrete INTAKE-
TRANSITION STRUCTURE Structural II1.A6-2 E.
Exposed to Air Indoor Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-17) 3.5.1-36 511
Uncontrolled (External) Program

BSAS Concrete INTAKE Increase In Porosity andAir Indoor CkStructures lA31
TRANSITION STRUCTURE Structural Concrete Uncontrolled Permeability, Cracking, rog Il.A3-10 3Exposed to Air Indoor Support (External) Loss of Material (Spalling, coarig (T-06))
Uncontrolled Scaling)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

IntendedI~ ~ AgigEfc eurnging J_ :NUREG. Table
:Cmomponent Type Funco Material t.. Environment 'gn Efect q-i--.- Managementoz180:-oI.2.3.X-1 :, Note-

F ntin ~%,: Management roamjki 4:emIe

BSAS Concrete INTAKE Missile Air Outdoor Cracking, Loss of Bond, Structures III.A6-1 E,
TRANSITION STRUCTURE Concrete Loss of Material (Spalling, MonitoringExposed to Air Outdoor (External) Scaling) Program (T-18) 511

BSAS Concrete INTAKE Structural Air Outdoor Cracking, Loss of Bond, Structures III.A6-1 E,
TRANSITION STRUCTURE C Loss of Material (Spalling, Monitoring 3.5.1-34
Exposed to Air Outdoor Support (External) Scaling) Program (T-18) 511

BSAS Concrete INTAKE Structures 3.5.1-36
TRANSITION STRUCTURE Missie Concrete ArOtdr Expansion and Cracking Monitoring -1 3.5.1-36

ExosdtoAr udor Barrier (External) Crcig(T-1 7) 511Exposed to Air Outdoor Program

BSAS Concrete INTAKE Structures
TRANSITION STRUCTURE Air Outdoor IIIA6-2 E

Exposed to Air Outdoor Support (External) Program (T-17) 511

BSAS Concrete INTAKE Increase In Porosity and Structures
TRANSITION STRUCTURE Missile Air Outdoor Permeability, Cracking, Monitoring II.A3-10 3.5.1-24 A
Exposed to Air Outdoor Barrier Concrete (External) Loss of Material (Spalling, Program (T-06)

Scaling)

Increase In Porosity andBSAS Concrete INTAKE Structural Concrete Air Outdoor Permeability, Cracking, Monitoring II1.A3-10
ExpO N To Support (External) Loss of Material (Spalling, (T-06)
Exposed to Air Outdoor Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

- ,~ . , Agng NUREG- Table
Component Type, Itne ,Material Envronm ent Aging Effect Requiring 'Man a..gement , 1801 Vol.2 3.X-1, Note:Function M aManagementProga I', tem>'Thtem ¾"

BSAS Concrete INTAKE Missile Air Outdoor Structures II.A6-5 (T-
TRANSITION STRUCTURE Missie Concrete (Exter Loss of Material, Cracking Monitoring 15) 3.5.1-35 A,
Exposed to Air Outdoor . • Program

BSAS Concrete INTAKE S Structures
TRANSITION STRUCTURE Structural Concrete Air Outdoor Loss of Material, Cracking Monitoring A65 3.5.1-35 A
Exposed to Air Outdoor Support (External) Program 15)

BSAS Concrete INTAKE Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4 A,

TRANSITION STRUCTURE SuIpport Concrete (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31
Exposed to Raw Water Scaling) Program 509

BSAS Concrete INTAKE Structures E,TRANSITION STRUCTURE Support Concrete (External) Expansion and Cracking Monitoring (T-17)2 3.5.1-36 511

Exposed to Raw Water Program

BSAS Concrete INTAKE Increase In Porosity and Structres
TRANSITION STRUCTURE Structural Concrete Raw Water Inreasinity and Structores IIl.A6-6 3.5.1-37 E,
Exposed to Raw Water Support (External) Strength Program (T-16) 511

BSAS Concrete Masonry Air Indoor
Units FIRE PUMPHOUSE Fire Barrier Concrete Uncontrolled Cracking Fire Protection III.A3-11 3.5.1-43 E,
Exposed to Air Indoor Block Program (T-12) 513
Uncontrolled (External)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Component Type I: tend <Mate rial Environment AManaement. Aging lNUREG-2 TaxbleFunction~l ae:I~Aig ~ Rurn Management~÷81Vl2 .- ~N~
__ - ---- - _ - - rogram~E- Item: ItemTyfý

BSAS Concrete Masonry Air Indoor 'Structures
Units FIRE PUMPHOUSE Structural Concrete Uncontrolled Cracking Monitoring II1.A3-11 3.5.1-43 E,
Exposed to Air Indoor Support Block • (T-12) 511
Uncontrolled (External) Program

BSAS Concrete MasonryUnits NONESSENTIAL Air Indoor StructuresSWITCHGEAR BUILDING Structural Concrete Uncontrolled Cracking Monitoring II1.A3-11 3.5.1-43 E,

Exposed to Air Indoor (External) Program(T-12)
Uncontrolled

BSAS Concrete Masonry Structures
Units NONESSENTIAL Structural Concrete Air Outdoor Cracking Monitoring II1.A3-11 3.5.1-43 E,
SWITCHGEAR BUILDING Support Block (External) Proram (T-12) 511
Exposed to Air Outdoor Program

BSAS Concrete
NONESSENTIAL Structural Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
SWITCHGEAR BUILDING Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04)3.5.1-23 A
Exposed to Air Indoor (External) Scaling) Program

Uncontrolled

BSAS Concrete
NONESSENTIAL Structural Air Indoor Structures III.A3-2
SWITCHGEAR BUILDING Support Concrete Uncontrolled Expansion and Cracking Monitoring 3.5.1-27 A
Exposed to Air Indoor (External) Program (T03)

Uncontrolled

BSAS ConcreteNONESSENTIAL Air Indoor Perea bintPorosity and Structures

SWITCHGEAR BUILDING Structural Concrete Uncontrolled Permeability, Cracking, Monitoring (T-06) 3.5.1-24 A
Exposed to Air Indoor GrSupport Cocrnal) Loss of Material (Spalling, Program
Uncontrolled Scaling)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

Intended- E~7uiAging - UE - Table
Component-Typ 'uto Maera En"iro~nment ýgn EfcR-Management 1801 Vol. 2 3.-1 Note

- --. ~ 1-.Program Item I- tem

BSAS Concrete Flood Cracking, Loss of Bond, Structures III.A3-4 A,
Concrete Soil (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31REVETMENT Below Grade Barrier (Taling 509ra

Scaling) Program50

BSAS Concrete Cracking, Loss of Bond, Structures III.A3-4 A,
REVETMENT Below Grade Support Concrete Soil (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A,

Scaling) Program 509

BSAS Concrete Flood Structures II1.A6-2 E,
REVETMENT Below Grade Barrier Concrete Soil (External) Expansion and Cracking Monitoring (T-17) 3.5.1-36 511Program 511

Structures II1.A6-2 E,
REVETMENT Below Grade Support Concrete Soil (External) Expansion and Cracking Monitoring (T-17) 3.5.1-36 511
BSASVConrENTelo GraProgram

Increase In Porosity and Structures
BSAS Concrete Flood Concrete Soil (External) Permeability, Cracking, II1.A6-3 (T- E,
REVETMENT Below Grade Barrier Loss of Material (Spalling,Monitoring 19) 511

Scaling) Program

Increase In Porosity and Structures
BSAS Concrete Support Concrete Soil (External) Permeability, Cracking, III.A6-3 E,
REVETMENT Below Grade Loss of Material (Spalling, Program (T-19) 511

Scaling)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

....t- .... gg Effecteqird•i. Agin g NUREG- Table . .
ComponentTyPe- en.-Environment - Material 10 V. X1Environment -1ol•2- 3X-1 Note

Function -Magmenagement-: Ite

BSAS Concrete Flood Increase In Porosity and Structures III.A6-6 E,

REVETMENT Below Grade Barrier Concrete Soil (External) Permeability, Loss of -Monitoring (T-16) 3.5.1-37 509,
Strength Program 511

BSAS Concrete Increase In Porosity and Structures II1.A6-6 E,

REVETMENT Below Grade Support Concrete Soil (External) Permeability, Loss of Monitoring (T-16) 3.5.1-37 509,
Strength Program 511

BSAS Concrete Flood Air Outdoor Cracking, Loss of Bond, Structures IlI.A61 E,
REVETMENTExposed to Barrier Concrete (External) Loss of Material (Spalling, Monitoring (T-18) 3.5.1-34 511
Air Outdoor Scaling) Program

BSAS Concrete Air Outdoor Cracking, Loss of Bond, Structures II.A6-1 E,
REVETMENT Exposed to Support Concrete ArOtdr Loss of Material (Spalling, Monitoring (T-18) 3.5.1-34 1
Air Outdoor (External) Scaling) Program (T-18) 51

BSAS Concrete Flood Air Outdoor Structures l11.A6-2 E,
REVETMENT Exposed to Barrier Concrete (External) Expansion and Cracking Monitoring (T17) 3.5.1-36

Air Outdoor Program 511

BSAS Concrete Air Outdoor Structures III.A6-2 E,
REVETMENT Exposed to Support Concrete (External) Expansion and Cracking Monitoring (T-17) 3.5.1-36 511
Air Outdoor Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

BSAS Concrete FodArOtor Increase In Porosity and Structures IIA1
REETETlxosdto Brre Concrete (Etra) PemaiiyCakn, Monitoring (T0)3.5.1-24 A.Loss of Material (Spalling, Po "gr

Air Outdoor Scaling) rin

BSAS Concrete Increase In Porosity and StructuresREVETMENT Exposed to o Concrete Air Outdoor Permeability, Cracking, Monitoring (- 3.5.1-24 A

Air Outdoor (External) Loss of Material (Spalling, Program 06)
Scaling)

BSAS Concrete Flood Ai Outdoor Structures
REVETMENT Exposed to Barpiet Concrete (Extern Loss of Material, Cracking Monitoring (T-15) 3.5.1-E4 A
Air Outdoor Barrier Program

BSAS Concrete Air Outdoor Structures IS' 51
REVETMENT Exposed to Support Concrete Ai (Exteornl Program E

AREEMN Exosdto Baroorocrt (External) Loss of Material, Cracking Monitoring (T- 15) 3.5.1-35 511

Air Outdoor Program

BSAS Concrete STEAM
GENERATOR Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-9
BLOWDOWN RECOVERY Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
BUILDING Exposed to Air (External) Scaling) Program
Indoor Uncontrolled

BSAS Concrete STEAM
GENERATOR Structural Air Indoor Structures
BLOWDOWN RECOVERY Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
BUILDING Exposed to Air (External) Program

Indoor Uncontrolled

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

IntendedEM eaz Evon t Aginig:Effect Requiring A~q~= NRGi al
Com~ponent Type Maera Eniomn. Maaeet ~ ~ n ent. 1806f l. -,3.Xý-1 Nt

BSAS Concrete STEAM
GENERATOR Structural Air Indoor Increase In Porosity and Structures IlI.A310
BLOWDOWN RECOVERY Strt Concrete Uncontrolled PerMeail Cracking, Monitoring (T-06) 3.5.1-24 A
BUILDING Exposed to Air Support (External) Loss of Material (Spalling, Program
Indoor Uncontrolled Scaling)

BSAS Concrete STEAM
GENERATOR Structural C r Air Outdoor Cracking, Loss of Bond, Structures II1.A3-9BLOWDOWN RECOVERY Concrete Loss of Material (Spalling, Monitoring (T04)3.5.1-23
BUILDING Exposed to Air Support (External) Scaling) Program
Outdoor
BSAS Concrete STEAM

GENERATOR Structural Air Outdoor Expansion IIa.A3-2 (T-
BLOWDOWN RECOVERY Support Concrete (External) Expansion and Cracking Programnitring 03) 3.5.1-27
BUILDING Exposed to AirPrga
Outdoor

BSAS Concrete STEAM
GENERATOR Increase In Porosity and StructuresBLOWDOWN RECOVERY Structural Concrete Air Outdoor Permeability, Cracking, Monitoring II.A3-10
BLDIN E RY Support (External) Loss of Material (Spalling, (T-06) 3.5.1-24 A
BUILDING Exposed to Air Scln)ProgramOutdoor Scaling)

BSAS Concrete STEAM
GENERATOR Structural. Air Outdoor Ltring Ill.A3-6
BLOWDOWN RECOVERY Support Concrete (External) Loss of Material, Cracking Monitoring (T-0r1 3.5.1-26
BUILDING Exposed to Air Program
Outdoor

BSAS Rock (Riprap) Structures lA69ER ockT(RNprap) Flood Air Outdoor Loss of Material, Loss of tr g IIIA6-9 3.5.1-48 E,
REVETMENT Exposed to Barrier Rock (External) Form Program (T-22) 511Air OutdoorPrga

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1

Buildings, Structures Within License Renewal

Summary of Aging Management Evaluation

InenedAging NUREG- "TAble
Component Type Material Environmient,, AigEfcReurn Management2 'IBO~l 3.X,-1 Note

Fmicton anagprnent
Fiictfn-~., M , .~ Prgran - ,Itemi ~jtiem~

BSAS Rock (Riprap) Air Outdoor Loss of Material, Loss of Structures II1.A6-9 E,
REVETMENT Exposed to Support Rock (External) Form Monitoring (T-22) 3.5.1-48 511
Air Outdoor Program

BSAS Roofing For FIRE Separation, Structures
PUMPHOUSE Exposed to Structural Roofing Air Outdoor Environmental Monitoring III.A6-12 3.5.1-44 H,
Air Outdoor Support (External) Degradation, Water In- (TP-7) 505Leakage Program

BSAS Roofing For Separation, Structures
NONESSENTIAL Structural Roofing Air Outdoor Environmental .A6-12 3.5.1-44 H,
SWITCHGEAR BUILDING Support (External) Degradation, Water In- Program (TP-7) 505
Exposed to Air Outdoor Leakage P

BSAS Roofing For STEAM Separation,
GENERATOR Structural Air Outdoor Environmental Structures Ii.A6-12 H,
BLOWDOWN RECOVERY Roofing (External) Degradation, Water In-3.5.1-44
BUILDING Exposed to Air Leakage - Program
Outdoor
BSAS Slide Bearing
(Fluorogold®) Air Indoor Structures
NONESSENTIAL Structural FluorogoldI Uncontrolled Fretting Or Lockup Monitoring I11.B4-2 3.5.1-52 C
SWITCHGEAR BUILDING Support (External) Program (TP-1)
Exposed to Air Indoor
Uncontrolled
BSAS Stainless Steel No Aging
STEAM GENERATOR Structural Stainless Air Indoor naging
BLOWDOWN RECOVERY Strt Steel Uncontrolled None Manam lIB-5 3.5.1-59 A
BUILDING Exposed to Air Support Steel (External) Program (TP-5)
Indoor Uncontrolled Required

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-1
Buildings, Structures Within License Renewal
Summary of Aging Management Evaluation

Standard Notes

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

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

C Component is different, but consistent with NUREG-1 801 item for material, environment, and aging effect. AMP is consistent with
NUREG-1801 AMP.

D Component is different, but consistent with NUREG-1 801 item for material, environment, and aging effect. AMP takes some exceptions
to NUREG-1801 AMP.

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

F Material not in NUREG-1 801 for this component.

G Environment not in NUREG-1 801 for this component and material.
H Aging effect not in NUREG-1 801 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-1 801.

501 Not used.
502 Aging effect includes "Fretting or Lockup" due to wear.

503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.
504 Fatigue analysis exists and TLAA applies.

505 Built-up roofing is not in GALL; IILA6-12 for elastomer-material is similar, aging effect is similar, environment is same, and AMP is
Structures Monitoring.

506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.

507 Spent Fuel Pool temperature < 60 0C (<1400 F); water chemistry and temperature will be maintained by the Water Chemistry Program.
508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging

effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.

509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.

510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.
511 At Seabrook Station, XI.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI.S5

"Masonry Wall Program" are combined under XI.S6 "Structures Monitoring Program".

Seabrook Station Unit 1
License Renewal Application
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512 Raw water in lined & unlined concrete sumps.
513 Seabrook Station will age manage this condition through the Fire Protection Program.

514 Seabrook Station will age manage this condition through the Structures Monitoring Program.
515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier

seals. Seabrook Station will manage such aging effects for non-Fire Barrier elastomer seals with the Structures Monitoring Program.
516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the

aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended> aeiI Evr'mn Agingý,Effect Requiring gn yUE. ja ~ ,Component Type,; i. Materil eEvrOnment- Management 1801 Vol. 2 3X I Note

CNT-CE-Carbon Steel Structural Air w/Borated Boric Acid III.B2-11
Exposed to Air with Support Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A
Borated Water Leakage S (External) Program

CNT-CE-Carbon Steel Sttl Air Indoor Structures Ilt.A-12
Exposed to Air Indoor Suprutu Steel Uncontrolled Loss of Material Monitoring (T-1 1) 3.5.1-25
Uncontrolled (External) Program

Structures II1.A1-12 3.1-5 A50

CNT-CE-Carbon Steel Structural Steel Air Outdoor Loss of Material Monitoring
Exposed to Air Outdoor Support (External) Program (T-11)

CNT-CE-Fire Air Indoor
Penetration Seal FireBarrier Elastomer Uncontrolled Increased Hardness and Fire Protection VII.G-1 3.3.1-61 A
Exposed to Air Indoor (External) Shrinkage and Loss of Strength Program (A-19)
Uncontrolled

CNT-CE-Reinforced Shelter, Cracking, Loss of Bond, Loss of Structures III.A1-4
Concrete Below Grade Protection ConcreteMaterial (Spalling, Scaling) Monitoring (T-05) 3.5.1-31 A

Program

Structures llA14 35-1 A

CN-E-enfre SrctrlCracking, Loss of Bond, Loss of Stutrs III.A1-4CNT-CE-Reinforced Structural Concrete Soil (External) Monitoring (T-05) 3.5.1-31 A
Concrete Below Grade Support Material, (Spalling, Scaling) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intened Aing< NUREG~ Table~
ComponentfType Function Material Environment ernal) xpansinand iracing anAgiement 1801 Vol. 2 3.X.1 Note

Coret Beow Grade PManagementrot nProgramI

CNT-CE-Reinforced Shelter, Structures III.A1-2
Concrete Below Grade Protection Concrete Soil (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

Concete elowGrad SuportProgram

Increase in Structures III.A1-2
CNT-CE-Reinforced Strctura Concrete Soil (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Concrete Below Grade SPorocti Program

CNT-CE-Reinforced Shelter, Increase in Porosity and Structures lll.A15

CNTCE-einorcd Srucura Cocree Sil Exernl) ncrasein oroityandStrctuesA1-5 3.5.1-31 AConcrete Below Grade Support Concrete Soil (External) Permeability, Cracking, Loss of Monitoring (T-07)
Material (Spalling, Scaling) Program

CNT-CE-Reinforced Shelter, Concrete Soil uExte Increase in Porosity and Mtr uctuA-0 3.5.1-32 A, 509
Concrete Below Grade Protection Cxernal Permeability, Loss of Strength onioring (T-07)

Structures ll1.A1-7

CNT-CE-Reinforced Structural Concrete Soil (External) Increase in Porosity and Monitoring (T-02) 3.5.1-32 A, 509
Concrete Below Grade SProrteto Permeability, Loss of Strength Program (-2

Concrete Below Grade Support Concrete SEoil (External) Permeability, Loss of Strength M ontaing (Tr02) (CS)Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended Aging Effect Requi1ring6 ngComponent Type Fueltion Material Environment aging Mnagemrient 1801 Vol.2 3.X.1 Note
ProgCrm B aItem Item Getr

CNT-CE-Reinforced Shelter, Structures II.A1-6
Concrete BelowGrade Protection Concrete Soil (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

Program

CNT-CE-Reinforced Structural Structures lll.A1-6
Concrete Below Grade Support Concrete Soil (External) Loss of Material, Cracking Monitoring (T-04) 3.5.1-26 A

Program

CNT-CE-Reinforced Shelter, Air Indoor Cracking, Loss of Bond, Loss of Structures LA1-9
Concrete Exposed to Protection Concrete Uncontrolled Material (Spalling Scaling) Monitoring (T04) 3.5.1-23 A
Air Indoor Uncontrolled (External) Program

CNT-CE-Reinforced Structural Air Indoor Cr Structures lll.A1-9Concrete Exposed to Pressure Concrete Uncontrolled acking LSs ofaBond, Monitoring (T-04) 3.5.1-23
Air Indoor Uncontrolled Barrier* (External) Maeil(plig cln)Program

Concrete Exposed to Stpprutua Concrete. Uncontrolled Material (Spalling, Scaling) Mntrn T0) 3512
Air Indoor Uncontrolled (External) Program

CNT-CE-Reinforced Shelter, Air Indoor Structures lll.A1-2
Concrete Exposed to Protection Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

_ Intended Eiomet Xgiiig Effect Requiring A ig. UEý al.. Component Typei= Function Material " Environment .- "Manageiment .::1801 Vol. 2 3X1 Note.
____a Ie -item-

CNT-CE-Reinforced Structural Air Indoor Structures
Concrete Exposed to Pressure Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled Barrier (External) Program

CNT-CE-Reinforced Air Indoor StructuresStructural Stutue lll.A1-2
Concrete Exposed to Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

CNT-CE-Reinforced Shelter, Air Indoor Increase in Porosity and Structures Ill.A1-10
Concrete Exposed to Protection Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

CNT-CE-Reinforced Structural Air Indoor Increase in Porosity and Structures IllA1-10
Concrete Exposed to Pressure Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled Barrier (External) Material (Spalling, Scaling) Program

CNT-CE-Reinforced Structural Air Indoor Increase-in Porosity and Structures II1A1-10
Concrete Exposed to Support Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

CNT-CE-Reinforced StructuresCncre oed Flood Barrier Concrete Air Outdoor Cracking, Loss of Bond, Loss of Montoring II1.A1-9 3.5.1-23

Air Outdoor e (External) Material (Spalling, Scaling) Program (T-04)

Containment Enclosure (CE), Containment Enclosure Ventilation Area -(CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

CNTCEAgingce StructuresblIntended Aging Agfeng ReqREin Table-Component TyeMtra Environment EfctRqrig Manageme't'i ~1801 Vol' 3.X1 'Note.FunctionTye Mteia Management Proga Itmitem
CNT-CE-Reinforced Missile Air Outdoor Cracking, Loss of Bond, Loss of ntorigA1-9

CocrteEpoedto Mssle Cocet Sntrutresg (T:A-04 3.5.1-23 A
Concrete Exposed to Barrier Concrete (External) Material (Spalling, Scaling) Program (T-04)
Air OutdoorPrga

CNT-CE-Reinforced SetrArOtor CaknLsofBdosof Structures IIA-Concrete Exposed to Shelter, Concrete Monitoring 3.5.1-23 A
Air Outdoor Protection (External) Material (Spalling, Scaling) Program (T-04)Structures llA19 35-2 A

CNT-CE-Reinforced Structural Air Outdoor Cracking, Loss of Bond, Loss of trIIg.A1-9
Concrete Exposed to Pressure Concrete (External) Material (Spalling, Scaling) Prog (T-04)
Air Outdoor BarrierProgram

CN-ERifre tutrlStructures llA-9 3512 A

CNT-CE-Reinforced Structural Air Outdoor Cracking, Loss of Bond, Loss of Mtorin IIt.A1-9
Concrete Exposed to Support Concrete (External) Material (Spalling, Scaling) Monitoring (T-04) 3.5.1-23 A
Air Outdoor Program

CNT-CE-Reinforced Air Outdoor Structures adrkgoti
Concrete Exposed to Flood Barrier Concrete (External) Mansion and Scking Monitoring (T-03) 3.5.1-27 A
Air Outdoor Program

CNT-CE-Reinforced Missile Air Outdoor Structures IIa.AM-2
Concrete Exposed to Barrier Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Outdoor Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application

Page 3.5-72



Chapter 3 -Aging Management Review Results

Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

lintended Maeil Evrnet~ ygn fetRequiring
C~omponent Type ...cio Maeil Eniomn Management ,~net 180"1 V&]27 3`X.1 ~7 Note,

CNT-CE-Reinforced SheIer Ai OudoSrutue lII.A1-2 3."12Concrete Exposed to eterre r uExpansion and Cracking Monitoring 3..-2)Air Outdoor Protection (External) Program ItemIe

CNT-CE-Reinforced Structural Structures
Air Outdoor IIl.A1-2

Concrete Exposed to Pressure Concrete Ai udo xaso n rcigMntrn I.2 3.5.1-27 A

Concrete Exposed to Pressure Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Outdoor Barrier Program

CNT-CE-Reinforced Structural Air Outdoor Structures III.A1-2
Concrete Exposed to Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

Air Outdoor Program

CNT-CE-Reinforced Air Outdoor Increase in Porosity and Structures III.Al-10
Concrete Exposed to Flood Barrier Concrete (External) Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Outdoor Material (Spalling, Scaling) Program

CNT-CE-Reinforced Missile Air Outdoor Increase in Porosity and Structures III.Al-10 3
Concrete Exposed to Barrier .Concrete (External) Permeability, Cracking, Loss of Monitoring (T-06)
Air Outdoor Material (Spalling, Scaling) Program

CNT-CE-Reinforced Shelter, Air Outdoor Increase in Porosity and Structures Al-b
Concrete Exposed to Protection Concrete, Outer Permeability, Cracking, Loss of Monitoring (TA-10 3.5.1-24 A
Air Outdoor Material (Spalling, Scaling) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Agng NUREGý Table 1

CNT-CE-Reinforced Structural ArOtor Increase in Porosity and Structures IIIA1-10 .512Concrete Exposed to Pressure Concrete Ar Outdorn Permeability, Cracking, Loss of Monitoring (T-06) 3
Air Outdoor Barrier (External) Material (Spalling, Scaling) Program

CNT-CE-Reinforced Structural Air Outdoor Increase in Porosity and Structures IIIA1-10
Concrete Exposed to Strucura Concrete (External) Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Outdoor Suppor Material (Spalling, Scaling) Program

CNT-CE-Reinforced Air Outdoor Structures IItA1-6
Concrete Exposed to Flood Barrier Concrete (External) Permabil, Cracking Monitoring (T-06) 3.5.1-24 A
Air Outdoor Program

CNT-CE-Reinfrced MissileAir Outdoor Structures III.A1-6

Concrete Exposed to Concrete Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Air Outdoor Protcio (External) Program

Structures 
lllA1-6CNT-CE-Reinforced Steteru Concrete Loss of Material, Cracking Monitoring 3.5.1-26 A

Concrete Exposed to Protection (External) (T-01)

CNT-CE-Reinforced Structural ArOtorStructures IIA-
Concrete Exposed to Pressure Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

Air Outdoor Barrier Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application

Page 3.5-74



Chapter 3 - Aging Management Review Results

Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation
Aging NJEG .Table~t~mp~ '~Intended Maeil. nioAging Effect,,Re~qirnj' 1

CTC-enocdStructures llA16 3512
C -ComponeintorceMStructural Concrete Air Outdoor LossgofeMat1e1r6ial, Crckn Mnoi

Concrete Exposed to Supprutua (oce e xternal)ril cakigMoiorn (T-01) 3.1-•A
Air Outdoor Supr Etra)Program

Structures.- l.BI 3.5.1-50 A

• CNT-CE-Stainless Steel Structural Stainless. Air Outdoor Structures III.B2-6
Exposed to Air Outdoor Support Steel (External) Loss of MaterialP Monitoring (Tr-m 3.5.1-26 A

ArOtorProgram -

CNT-CEVA-Built-Up Shelter, Structures III.A6-12
Poiroltetn Roofing Air Outdoor Separation, Environmental Monitoring - 3.5.1-44 505,Roofing Exposed to Air otection (External) Degradation, Water In-Leakage 3TP-7)1- 5

Outdoor . Program

CNT-CEVA-Carbon Air w/Borated Boric Acid
Steel Door Exposed to HELB Steel Water Leakage Loss of Material Corrosion II.B2-11 3.5.1-55 A
Air with Borated Water Shielding (External) Program (T-25)
Leakage

CNT-CEVA-Carbon Air w/Borated Boric Acid
Steel Door Exposed to Shelter, Steel Water Leakage Loss of Material Corrosion A1.B2-11 3.5.1-55 A
Air with Borated Water Protection (External Program (T-25)
Leakage (

CNT-CEVA-Carbon Air w/Borated Boric AcidSteel Door Exposed to Structural AiIIort1. oi Ai l.B2-1 1
Stee Dooratxpoed Wter Stcupra Steel . Water Leakage Loss of Material Corrosion (T-25 3.5.1-55 A
Air with Borated Water Support (External - Program (T-25)
Leakage

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Cteeleoponn Aging EffecttRequiringNU

Ste Indoor Enxontsed t hiel Steel Uncontrolled Loss of Material Monitoring ( 190-112 3.5.1-25 A
S(External) Program T

CNT-CEVA-Carbon Air Indoor Structures
Steel Door Exposed to Shelterin Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Air Indoor Uncontrolled (External) Program

CNT-CEVA-Carbon Air Indoor Structures
Steel Door Exposed to Sura Steel Uncontrolled Loss of Material Monitoring (T-1 3.5.1-25 A
Air Indoor Uncontrolled (External) Program

CNT-CEVA-Carbon
Steel Exposed to Air Structural Air w/Borated Boric Acid 111.12-11
with Borated Water Pressure Steel Water Leakage Loss of Material Corrosion 2 3.5.1-55 A
Leakage Barrier (External) Program

C NT-C EVA-Ca rbonStelExposed o Air w/Borated Boric AcidSteel Exposed to Air Structural Steel Water Leakage Loss of Material Corrosion 1II.B2-11 3.5.1-55 Awith Borated Water Support (External) Program (T-25)Leakage

CNT-CEVA-Carbon Structural Air Indoor Structures
Steel Exposed to Air Pressure Steel Uncontrolled Loss of Material Monitoring II1.A112 3.5-1-25 A
Indoor Uncontrolled Barrier (External) Programs (T-1i1)

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

-intended-C irAing Effect Requiring SAgicgures IISeComponent Type FU Marctu Sterial Enconment Management Moniogrientg 1801 Vol. 2 3.X.1 Note
P-ý,ýrogram I]tem _ Item

CNT-CEVA-Carbon Structural Air Indoor Structures Ill.A1-12Steel Exposed to Air Support Steel Uncontrolled Loss of Material Monitoring (T-1 1) 3.5.1-25 A
Indoor Uncontrolled (External) Program

CNT-CEVA-Carbon Structural Sel Air Outdoor LostfMaerauMntoring (T.A-121
Steel Exposed .to Air Support Sel (External) Ls fMtra oioig (- ) 35 -5A 0
Outdoor Program

CNT-CEVA-Carbon Air w/Borated Boric Acid

Steel Fire Door StutrlArl/oaelorcAi I.B2-11
Exposed to Air with Fire Barrier Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A
Borated Water Leakage (External) Program

CNT-CEVA-Carbon
Steel Fire Door Structural Steel AIr LeBkate Boric Ai l.B2-11 3.5.1-55 AExposed to Air with Spre WatroLea Loss of Material Crorion (T-25)
Borated (External) Program

CNT-CEVA-Carbon Air Indoor StructuresSteel Fire Door Fire Barrier Steel Uncontrolled Loss of Material Monitoring Ill.A1-12 3.5.1-25 AExposed to Air Indoor (Exterial Mogram (T-1 1)
Uncontrolled (External) Program

CNT-CEVA-Carbon Air Indoor StructuresSteel Fire Door Structural Aire Incntoldoo StrucMaera Mnturesg ll.A1-12 3512Exposed to Air Indoor Support Ste (nonrleELsxfMterial) Mronitring (T-1 1) 3512
Uncontrolled (xenl rga

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

ComtonnteTyp Material Environment Mgn Efec Reurn zAii N rE abl
CopnetTye Function i~ManagementmPormA- tiwW 3XI Ner Id-, temý

CNT-CEVA-Carbon Air Indoor
Steel Fire Door Fire Barrier Steel Uncontrolled Loss of Material Fire Protection VII.G-3 3.3.1-63 A
Exposed to Air Indoor (Exterial Program (A-21)
Uncontrolled (External)

CNT-CEVA-Carbon
Steel Fire Door Structural Air Indoor L Fire Protection VII.G-3Steel Uncontrolled Loss of Material 3.3.1-63 A
Exposed to Air Indoor Support (External) Program (A-21)Uncontrolled

CNT-CEVA-Carbon Structural Air w/Borated Boric Acid
Steel Tech Spec Door Pressure Steel Water Leakage Loss of Material Corrosion l1.B211 3.5.1-55 A
Exposed to Air with • (T-25)
Borated Water Leakage Barrier (External) Program

CNT-CEVA-CarbonCTCV-abnAir w/Borated Boric AcidSteel Tech Spec Door Structural AiI/oae BrcAi ll.B2-11eel To Air Door Surt Steel Water Leakage Loss of Material Corrosion (T-11 3.5.1-55 AExposed to Air with Support (External) Program (T-25)Borated Water Leakage

CNT-CEVA-Carbon Air Indoor Structures
Steel Tech Spec Door StutraItutue1l.A1-12 3512eel TocAir Indoor Pressure Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 AExposed to Barrier (External) Program

CNT-CEVA-Carbon Air Indoor Structures
Steel Tech Spec Door "Structural AirInoorStuctreeel Te Apr Door Surt Steel Uncontrolled Loss of Material Monitoring (Tl.A1-12 3.5.1-25 AExposed to Air Indoor Support (External) Program (T-1 1).Uncontrolled

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended Agn Effect-,ReqrngAgn- NUE ae'1466mponent Type Material Environment e qurng Mngeet1181gi, 3.. ot'YComonnt~pe Function....._ Management.....aaeet10 o2 -3X1 Nt:
-~;Program. Item ~Ite

CNT-CEVA-ElastomericCN-EAEatmrc Structural Air Indoor Structures
Pressure Seal and Pressure E o r Uncor Increased Hardness and Monitorin VII.G-1
Caulk Exposed to Air Pressure Elastomer Uncontrolled Shrinkage and Loss of Strength (A-19) 3.3.1-61 E, 515
Indoor Uncontrolled Barrier (External) Program

- Structures VI.- 3..-1 E55

CNT-CEVA-Elastomers Expansion Air Outdoor Increased Hardness and Mtoring VII.G-1Exposed to Air Outdoor Separation (External) Shrinkage and Loss of Strength Program
ElasomerProgram

CNT-CEVA-Fire
Penetration Seal Fire Barrier Elastomer Uncontrolled Increased Hardness and Fire Protection VII.G-1 3.3.1-61 AExposed to Air Indoor Shrinkage and Loss of Strength Program (A-19)
Uncontrolled .. (xenl

CNT-CEVA-Fire
Penetration Seal F er Uncool Increased Hardness and Structures VII.G-1
.Exposed to Air Indoor Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Strength Monitoring (A-19) 3.3.1-61 E, 515
Uncontrolled (External) Program

CNT-CEVA-Penetration Structural Air Indoor Structures VII.G-1
Seal Exposed to Air Pressure Elastomer Uncontrolled Increased Hardness and Monitoring (A-9-1) 3.3.1-61 E, 515
Indoor Uncontrolled Barrier (External) Shrinkage and Loss of Strength Program

CNT-CEVA-Reinforced Shelter, Concrete Soil (External) CrackignLo f Structures (T.A1-)4 3.5.1-31 A

ProBondo Losset ofl(Etrnl Monitoring (-5
Concrete Below Grade Protection Material (Spalling, Scaling) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation
- 'Agin'g NUREG "TableMntende ea Einn Aging3EffectM..1 A'Component Type Material EnMaaevironment~oi~m'K~ -te Ie

Fu cto ManStuctu es t I1801 3ol 2- -3X 1 A ot

Concrete Below Grade Support Cocee Si Etra) Material (Spalling, Scaling) Program (-5

StructuresConcrete Below Grade Spprotection Splin clig Program (T-05)

CNT-CEVA-Reinforced Shelter, Structures II1.A1-2
Concrete Below Grade Protection Concrete Soil (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

Program

CNT-CEVA-Reinforced Structural Structures.A1-
Concrete Below Grade Support Concrete Soil (External) Expansion and Cracking Monitoring (T-03)

Program

CNT-CEVA-Reinforced Stctural CIncrease'in Porosity and Structures lll.A1-5
Concrete Below Grade Protection Concrete Soil (External) Permeability, Cracking, Loss of Monitoring (T-07) 3.5.1-31 A

Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Structural Increase in Porosity and Structures IIl.A1-5
CoceeBlwGae Spot Concrete Soil (External) Permeability, Cracking, Loss of Monitoring (T-07) 3.5.1-31 A

ConceteBelw Gade SuportMaterial (Spalling, Scaling) Program

Structures lll.A1-7

CNT-CEVA-Reinforced Shelter, Concrete Soil (External) Increase in Porosity and Monitoring (T-02) 3.5.1-32 A,509

Concrete Below Grade Protection Permeability, Loss of Strength Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
LicenseRenewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

CN-Enfe ute d nAging ttNUREG TableComponent Type 'ucin Material~ ~Envirobunmen't AngfetRqing Management~ 1801 Vol. 2' 3.X1 Note
-~ MnageentProgram I~ tem7. Item

CN-CV-Rifocd tucualInras n oost adStructures lll.AI-7 3.1-2 A50
ConTCEre e nConcrete Soil (External) Sncreasinity and Monitoring o- A
Concrete Below Grade Support Permeability, Loss of Strength Program

ONT-CEVA-Reinforced Shelter, Stutue ll.A1-6
Concrete Below Grade Protection Concrete Soil (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

~Program

Structures
CNT-CEVA-Reinforced Sheterucua Concrete Soil (External) Loss of Material, Cracking Monitoring (T0.1)6 3512
Concrete Below Grade SPportecinPorm(-1

Concrete Below Grade Support Concrete Soil (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

Program

CNT-CEVA-Reinforced Air Indoor Cracking, Loss of Bond, Loss of Structures I.A1-9
Concrete Exposed to Fire Barrier Concrete Uncontrolled Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled (External). Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Shelter, Air Indoor Cracking, Loss of Bond, Loss of Structures II.A1-9
Concrete Exposed to Protection Concrete Uncontrolled Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled (External) (Spalling, Scaling)ram

Structures ll.19 35-2

CNT-CEVA-Reinforced Structural Air Indoor Cracking, Loss of Bond, Loss of triIg.A1-9
Concrete Exposed to Pressure Concrete Uncontrolled Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled Barrier (External) Material (Spalling, Scaling) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

I

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended Aagirng Envirnmen AgegquiEringleComponent Type MateriagigEfecleqirn Eniomn Management,' 180fN1 VoL2, 3.X.1 Note--*Functio Management. 5 PormIe- fi<

CNT-CEVA-Reinforced Structural Air Indoor Cr Structures lll.A-9A
Concrete Exposed to Strt Concrete Uncontrolled acking Loss ofaBond, Monitoring (T-04) 3.5.1-23
Air Indoor Uncontrolled Support (External) Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Air Indoor Structures lll.A1-2
Concrete Exposed to Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 AAir Indoor Uncontrolled (External) Program

CNT-CEVA-Reinforced Air Indoor StructuresShelter, III.A1-2
-Concrete Exposed to Protection Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

CNT-CEVA-Reinforced Structural Air Indoor Structures
Concrete Exposed to Pressure Concrete Uncontrolled Expansion and Cracking' Monitoring I1.A1-2 3.5.1-27 A
Air Indoor Uncontrolled Barrier (External) Program (T-03)

CNT-CEVA-Reinforced Structural Air Indoor Structures IIIAI-2
Concrete Exposed to Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

CNT-CEVA-Reinforced Air Indoor Increase in Porosity and Structures II3.A1-10
Concrete Exposed to Fire Barrier Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Component Type Intended Materia l-Envir.nm:ngr• £Aging Effeteqint . ,NUREGW. Tuabl
Fu~nction Maera Eviomet. A .. Managementagm t 81VI2 3X. oe

ConcreteExosed to e, Air Indoor Increase in Porosity and Structures Il-.A1-10

CNT-CEVA-Reinforced Shelter, Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring 3.5.1-24 A
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Structural Air Indoor Increase in Porosity and Structures II1A1-10
Concrete Exposed to Pressure Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled Barrier (External) Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced StrucAir Indoor Increase in Porosity and Structures lAI- 3 2
Concrete Exposed to Strt Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring 3.5.1-24 A
Air Indoor Uncontrolled Support (External) Material (Spalling, Scaling) Program (T-06)

CNT-CEVA-Reinforced StructuresConcreteExosed t FldBAir Outdoor Cracking, Loss of Bond, Loss of Struture III.A1-9Concrete Exposed to Flood Barrier Concrete (External) Material (Spalling, Scaling) Monitoring (T-04) 3.5.1-23 A
Air Outdoor 'Program

CNT-CEVA-Reinforced Structures
Conc reiExosed Missile Air Outdoor Cracking, Loss of Bond, Loss of Mtritg Illl.A1-9

Concrete Exposed to, Concrete Monitorirng 3.5.1-23 A

Air Outdoor Barrier C t (External) Material (Spalling, Scaling) Program (T-04)

CNT-CEVA-Reinforced Shelter, Strutnreet e MonitoA 3.5.1-23 ACocrt Epse o. Prtcto Cnree Air Outdoor Cracking, Loss of Bond, Loss of Montoringre II1.A1-
AinreOtd xoor o rteto . (External) Material (Spalling, Scaling) Program

Containment Enclosure (cE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended~~Ain Agn2fetRqiig NUREGt Table
AComponent Type (Extenal)Material Environment Management Progem (T-04o

program Item ~ Item

CNT-CEVA-Reinforced Structural Air Outdoor Cracking, Loss of Bond, Loss of tr g II1.A1-Concrete Exposed to Pressure Concrete (External) Material (Spalling, Scaling) Monitoring (T-0P) 3.5.1-2 A
Air Outdoor BarrierProgram

CNT-CEVA-Reinforced StructuresConcrete Exposed to Flood Barrier Concrete ArOtdr Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Outdoor (External) Program

CNT-CEVA-Reinforced Missile Air Outdoor Structures III.A1-2Concrete Exposed to Barrier Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Outdoor Program

CNT-CEVA-Reinforced Shelter, Structures lll.A1-2

ConcrteuExosed oI3.51-272
Concrete Exposed to Protection Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Outdoor Program

CNT-CEVA-Reinforced Structural ArOtorStructures IIA-
Concrete Exposed to Pressure Concrete Airnio Outoo Crakin.Aoitoin 3.5.1-27 A
Air Outdoor Barrier (External) ExasoPnrCakn oiogring T03

CNT-CEVA-Reinforced Air Outdoor Increase in Porosity and Structures Ill.A1-10Concrete Exposed to Flood Barrier Concrete (External) Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Outdoor Material (Spalling, Scaling) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

.. .. Intended Aging EffectRequiringAgn NUE Talcm'p-one nt' Typ e Material Environment. Manaemen 8 1 o.'2 3 U% 31Note
Funto ýManagement rga ~ Ie Item_

CNT-CEVA-Reinforced Missile Air Outdoor Increase in Porosity and Structures II1.A1-10
Concrete Exposed to Barrier Concrete (External) Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Outdoor Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Outdoor Increase in Porosity and Structures III.A1-10
CnteCExposed ShProtection Concrete ArOtdr Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Outdoor Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Structural Increase in Porosity and Structures II1A1- 3.
Concrete Exposed to Pressure Concrete Air Outdoor Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Outdoor Barrier (External) Material (Spalling, Scaling) Program

CNT-CEVA-Reinforced Structures
Concrete Exposed to Flood Barrier Concrete (External) Loss of Material, Cracking Monitoring (Tl.A1-6 3.5.1-26 A.
Air Outdoor Program (T-01)

CNT-CEVA-Reinforced Missile Air Outdoor StructuresLossofiMterilirackngtMnitoing lll.A1-6 3512
Concrete Exposed to Barrier Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 AAir Outdoor Program

CNT-CEVA-Reinforced Shelter, Air Outdoor Structures o a lCcgn g
Concrete Exposed to Protection Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Air Outdoor Program

Containment Enclosure ,(CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Contair'ment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

1ntenrd-e- _ Aing. Agingng URG alCopdiet ye fMaera Eviane~~Effe~ct` Reurngk"Mnaenn' 81Vl. Notem-oen T eManageen ent 'Pr801a -I 2lIe

CNT-CEVA-Reinforced Structural Air Outdoor StructuresLoM r Cannr
Concrete Exposed to Pressure Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Air Outdoor Barrier Program

CNT-CEVA-Tech Spec Structural Air Indoor Increased Hardness and Structures VII.G-1
Seal Exposed to Air Pressure Elastomer Uncontrolled incase ardness and Monitoring (A-9-1) 3.3.1-61 E, 515
Indoor Uncontrolled Barrier (External) Shrinkage and Loss of Strength Program

CNT-CEVA-Tech Spec Structural Air Outdoor Increased Hardness and Structures VII.G-1Sel xpse t Ar resue latoerAi Otdor Inrese Hrdes adMonitoring Vli 3.3.1-61 E, 515
Seal Exposed to Air Pressure Elastomer (External) Shrinkage and Loss of Strength (A-19)
Outdoor, Barrier Program

CNT-CEVA-Thermal Air w/Borated Boric Acid
Insulation Aluminum Structural Aar IIoated Borric Ail.B2-6 3.5.1-55 A
Jackeiing in Air with Support Aluminum Water Leakage Loss of Material Corrosion (TP-3)
Borated Water Leakage (External) Program

CNT-CI-Carbon Steel Air w/Borated Boric Acid
Door Exposed to Air Structural S l ar wLoakaed Boricsidn lI.B2-11
with Borated Water Support Steel Water Leakage Loss of Material Corrosion (TP-25) 3.5.1-55 A

Leakage (External) Program

CNT-CI-Carbon Steel Shelter, Air Indoor Structures III.A4-5
Door Exposed to Air Protection Steel Uncontrolled Loss of Material Monitoring (T11) 3.5.1-25 A
Indoor Uncontrolled (External) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

-Aging NUREG Table"~
6~oiei~rpe Intended _Aging 'Effect Reequli ring ~ gmn 81Vl 3X1 NtComponent Type Material _ Environment M 18..0Manage1en. Vrog .a...t e1 N

CNT-CI-Carbon Steel Structural Air w/Borated Boric Acid 111.B2- .1
Exposed to Air with Support Steel Water Leakage Loss of Material Corrosion (TP-25) 3.5.1-55 A
Borated Water Leakage (External) Program

CNT-CI-Carbon Steel Air Indoor Structures
Exposed to Air lndoor Support Steel Uncontrolled Loss of Material Monitoring (T-11A) 3.5.1-25 A
Uncontrolled (External) Program

CNT-CI-Conduit Fire Stainless Air Indoor Noe.o31.217
Wrap Exposed to Air Fire Barrier Steel U l.1-7 3.5.1-59 A
Indoor Uncontrolled (External)

CNT-CI-Conduit Fire Air w/BoratedWrap Exposed to Air Fire Barrier Stainless Water Leakage None None II1.B2-9 3.5.1-59 A

with Borated Water Steel (TP-4)n3.5.1-59
Leakage (External)

CNT-CI-Heat Shield Air w/Borated
Exposed to Air with Fire Barrier Steel Water Leakage None None(TP-4) 3.5.1-59 A
Borated Water Leakage (External)

CNT-CI-Radiant Heat Stainless Air Indoor 111.B1.2-7
Shield Exposed to Air Fire Barrier Steel Uncontrolled None None (TP-5) 3.5.1-59 A
Indoor Uncontrolled (External)

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended AirIndEffect Req

MaceeEpse o Fr arir Cnrtera Uncionmetrole Agingn, LssNfRBndLTabeIIIA4-

ArIdorncontroled (Eniromna) MR ing) Maniagement 1801 Vol. 2 3Nte,'orpnetyp Functioni- ManagementPrgaItmte

Program, lrnm
CNT-CI-Reinforced Air Indoor Cr Structures Il.A4-3Concrete Exposed to Fire Barrier Concrete Uncontrolled aknLsofBdosof Monitoring 3.5.-23)
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program (-4

C NT-CI-Re info rced .Air Indoor CaknLsofBdosof Structures I.43

Concrete Exposed to Barrier Concrete Uncontrolled Material (Spalling, Scaling) Ptrong(ram

Air Indoor Uncontrolled (External)Prga
CNT-C-ReinforcedCracking, Loss of Bond, Loss of II.A4-3
Concrete Exposed to Missile Concrete Uncontrolled Material (Spalling, Scaling) Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled Barrier (External) Program

CNT-CI-Reinforced Air Indoor Cr Structures III.A4-3
Concrete Exposed to Structurae Concrete Uncontrolled Mac sing, L S o nsckling) Monitoring (T-04) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

CNT-CI-Reinforced Air Indoor Structures
Concrete Exposed to Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program ,

CNT-CI-Reinforced l Air Indoor Structures
Concrete Exposed to Flood Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-0A3) 3.5.1-27A
Air Indoor Uncontrolled (External) Program(T3

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

com~n~ Tpe Intended - Aging Efec RequiringRG TblFunctimonetonp Material 'Environment EfetRqiig Management 1801 Vol. 2 3.X.1~ Note'
_ . . . .. ... .: = a n e e t .= : • .Pr o g r a m • . e m ,J : Iv t e m . - !

CNT-CI-Reinforced Missile Air Indoor Structures III.A4-2
Concrete Exposed to Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled Barrier (External) Program

CNT-CI-Reinforced Air Indoor Structures
Concrete Exposed to Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 AAir Indoor Uncontrolled (External) Program

CNT-CI-Reinforced Air Indoor Increase in Porosity and Structures III.A4-4
Concrete Exposed to Fire Barrier Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

CNT-CI-Reinforced Air Indoor Increase in Porosity and Structures II1.A4-4
Concrete Exposed to Flood Barrier Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24 A
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

CNT-C-Reinforced Missile CAir Indoor Increase in Porosity and Structures lll.A4-4
Concrete Exposed to Barrier Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-06) 3.5.1-24
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) Program

CNT-CI-Reinforced Structural Air Indoor Increase in Porosity and Structures III.A4-4
Concrete Exposed to Surt Concrete Uncontrolled Permeability, Cracking, Loss of Monitoring (T-6 3.5.1-24 A
Air Indoor Uncontrolled Support (External) Material (Spalling, Scaling) Program (T-06)

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

-nedd- Aging. NUREG Table,-
Component Type Fucin Material Envronment AggEe eqing Mngeet1801'Vol. 2 3.X.1 Note7~-~Mn---nt---- Pora Item Item

CNT-CI-Stainless Steel Air w/Borated
Exposed to Air with Structural Stainless Water Leakage None None (TP-4.) 3.5.1-59 A
Borated Water Leakage Support Steel (External)

CNT-CI-Stainless Steel Air Indoor
Exposed to Air Indoor Strt Steel Uncontrolled None None .B1.2-7 3.5.1-59 AUncontrolled Support Steel (External) (TP-5)

.CNT-CI-Stainless Steel Structural Stainless Raw Water Structures V.D1-15
Raw Water Support Steel (External) Loss of Materia Monitoring (E-01) 3.2.1-7 E, 514

Program

CNT-CS- Reinforced Air Indoor ASME Section
Concrete Exposed to Fire Barrier Concrete Uncontrolled Material (Spalling, Scaling) XI, Subsection (C-05) 3.5.1-1 A
Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced Air Indoor. Cracking, Loss of Bond, Loss of ASME Section llA1-7
Concrete Exposed to Flood Barrier Concrete Uncontrolled Material (Spalling, Scaling) XI, Subsection (C-05) 3.5.1-1 A
Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced HELB Air Indoor Cracking Loss of Bond, Loss of ASME Section LA1-7
Concrete Exposed to helB Concrete Uncontrolled Ctrialing, Scaling) XI, Subsection (C-7 3.5.1-1 A
Air Indoor Uncontrolled Shielding (External) Material (Spalling, Scaling) IWL Program (C-O5)

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

'Intended Aging, Effect Requiring _~ging NR~ al
Component Type -,Function Material EnvironmentMag -Management 11 2 3X1 Note

- .- -- -'Progiram te Item

CNT-CS- Reinforced Air Indoor ASME Section
Concrete Exposed to Missile Concrete Uncontrolled Cracking, Loss of Bond, Loss of XI, Subsection C5.A1-7 3.5.1-1 ABarrier Material (Spalling, Scaling) (C-05)Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced Shelter, Air Indoor Cracking, Loss of Bond, Loss of ASME Section I1.A1-7
Concrete Exposed to Protection ConcreteMaterial (Spalling, Scaling) X, Subsection 3.5.1-1 A
Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced Air Indoor - ASME Section
Concrete Exposed to Shielding Concrete Uncontrolled Crack ing, S aBnd, XI, Subsection (A-7 3.5.1-1 A

Air Indoor Uncontrolled (External) Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced Structural Air Indoor ASME Section

Concrete Exposed to Pressure Concrete Uncontrolled Material (Spalling, Scaling) XI, Subsection I.A1-7
Air Indoor Uncontrolled Barrier (External) IWL Program (C-05)

CNT-CS- Reinforced Air Indoor ASME SectionConcrete Exposed to Structural Concrete Uncontrolled Cracking, Loss of Bond, Loss of XI, Subsection II.A1-7 3.5.1-1 A
CuprtMtriackng Xllg Subsectio (C-0OS)

Air Indoor Uncontrolled Support (External)* Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced Air Indoor Fire Protection VII.G-29
Concrete Exposed to Fire Barrier Concrete Uncontrolled Loss of Material FProteto (A-91 .3.3.1-67 A
Air Indoor Uncontrolled (External) Program (A-91)

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Containment Structures

Summary of Aging Management Evaluation
.4! AgN~ NUEG Tabl11e~lnten~d Agng Effct Reuirin

:~Conmponent Type Intededifl Material Environment_ AgManagEfemet Reurn Management 1801 Vol. 2 3.X.1 Note
Fucto Ma~groirm Item

CNT-CS- Reinforced Air Indoor
Concrete Exposed to Flood Barrier Concrete Uncontrolled Loss of Material Fire Protection VIG29 3.3.1-67 A
Air Indoor Uncontrolled (External) Program (A-91)

CNT-CS- Reinforced HELB Air Indoor
Concrete Exposed to Shielding Concrete Uncontrolled Loss of Material FProteto (A-.9 3.3.1-67 A
Air Indoor Uncontrolled (External) Program (A-91)

CNT-CS- Reinforced Air Indoor
Concrete Exposed to Missile Concrete Uncontrolled Loss of Material Fire Protection VII.G-29 3.3.1-67 A
Air Indoor Uncontrolled (External) Program (A-91)

CNT-CS 7 Reinforced Air Indoor Fire Protection VIIG-29
Concrete Exposed to Shelter Concrete Uncontrolled Loss of Material Proteto (A-9 3.3.1-67 A
Air Indoor Uncontrolled (External)

CNT-CS- Reinforced Air Indoor
Concrete Exposed to Shielding Concrete Uncontrolled Loss of Material Fire Protection VIG29 3.3.1-67 A
Air Indoor Uncontrolled (External) Program (A-91)

CNT-CS- Reinforced Structural Air Indoor Fire Protection VIIG-29
Concrete Exposed to Pressure Concrete Uncontrolled Loss of Material Proteto (A-9 3.3.1-67 A
Air Indoor Uncontrolled Barrier (External) Program (A-91)

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

-Intended ~Mjra niomn ~-Aging Effect Requiring Magig NUE Tbe
Cop-en Tp . Materal: E- : •- Mana e.. n-Management 1801 Vol. 2 3.X.1. :NoteFunc ion: m • •=....... . . • = - ;.

___________________________________ Progra. _Iem- Item-~

CNT-CS- Reinforced Air Indoor
Concrete Exposed to Structural Concrete. Uncontrolled Loss of Material Fire Protection VII.G-29 3.3.1-67 A
Air Indoor Uncontrolled Support (External) Program (A-91)

CNT-CS- Reinforced Air Indoor ASME Section
Concrete Exposedto Fire Barrier Concrete Uncontrolled Expansion and Cracking XI, Subsection (LA1-3 3.5.1-15 A
Air Indoor Uncontrolled (External) IWL Program (C-04)

CNT-CS- Reinforced Air Indoor ASME Section A1-3
Concrete Exposed to Flood Barrier Concrete Uncontrolled Expansion and Cracking Xl, Subsection (C-3 3.5.1-15 A
Air Indoor Uncontrolled (External) IWL Program (C-04)

CNT-CS- Reinforced Air Indoor ASME Section IIA1-3
Concrete Exposed to held Concrete Uncontrolled Expansion and Cracking XI, Subsection 3.5.1-15 A
Air Indoor Uncontrolled Shielding (External) IWL Program

CNT-CS- Reinforced Air Indoor ASME Section
Missile llA1-3

Concrete Exposed to Barrier Concrete Uncontrolled Expansion and Cracking XI, Subsection (C-04) 3.5.1-15 A
Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced Shelter, Air Indoor ASME Section llA1-3
Concrete Exposed to Protection Concrete Uncontrolled Expansion and Cracking XI, Subsection (C-04) 3.5.1-15 A
Air Indoor Uncontrolled (External) IWL Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Containment Structures

Summary of Aging Management Evaluation

Intended ~Aging Effect-RequiringA gn UE al
Component..Type Fu.ncin M M terial -Environment Program 180N1Vol..E• •• .•X• 1 iNoteF ionManagement__

CNT-CS- Reinforced Air Indoor ASME Section
Concrete Exposed to Shielding 'Concrete Uncontrolled Expansion and Cracking Xl, Subsection (C-04) 3.5.1-15 A
Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced Structural Air Indoor ASME Section
Concrete Exposed to Pressure Concrete Uncontrolled Expansion and Cracking XI, Subsection (A-4 3.5.1-15 A
Air Indoor Uncontrolled Barrier (External) IWL Program

CNT-CS- Reinforced Air Indoor ASME Section
Concrete Exposed to Support Concrete. Uncontrolled Expansion and Cracking XI, Subsection (C-04) 3.5.1-15 A
Air Indoor Uncontrolled (External) IWL Program

CNT-CS- Reinforced Air Indoor
Concrete Exposed to Fire Barrier Concrete Uncontrolled Concrete Cracking and Spalling FireProtection VII.G-28. 3.1-65 A
Air Indoor Uncontrolled (External) Program (A-90)

CNT-CS- Reinforced Air Indoor
Concrete Exposed to Flood Barrier Concrete Uncontrolled Concrete Cracking and Spalling Proteto (A-90) 3.3.1-65 A
Air Indoor Uncontrolled (External) Program (A-90)

CNT-CS- Reinforced Air Indoor
Concrete Exposed to held Concrete Uncontrolled Concrete Cracking and Spalling 3.3.1-65 'A
Air Indoor Uncontrolled (External) Program (A-90).

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Agig .~NUREG . Table6~~ Environment ~~ A~ing Eecequiring " Mng~n 81Vl2 3X NtpoeType Material! E..r

Coincrt Exoed to Brir Cnrt nontroled Concrete 1801in Vol. Splln 3.3.1- Note

FunctionorUManagement)Program MtemgItem

CNT-CS- Reinforced Air Indoor

MisileFire Protection VII.G-28

Concrete Exposed to MSsler Concrete Uncontrolled Concrete Cracking and Spalling Proteto (Al90) 3.3.1-65 A

Concrete Exposed to Protection Ucnrle CorterakgadSplig Program (A-9o)
Air Indoor Uncontrolled (External)

CNT-CS- Reinforced Air Indoor

Concrete Exposed to Shielding Concrete Uncontrolled Concrete Cracking and Spalling Fire Protection VIG-28 3.3.1-65 A
Air Indoor Uncontrolled (External) Program (A-90)

CNT-CS- Reinforced Structural Air Indoor Fire Protection VIIG28

Concrete Exposed to Pressure Concrete Uncontrolled Concrete Cracking and Spalling Program (A-28 3.3.1-65 A

Air Indoor Uncontrolled Barrier (External) Program (A-90)

CNT-CS- Reinforced Structural Air Indoor
Concrete Exposed to Suppore Concrete Uncontrolled Concrete Cracking and Spalling Prog - 3.3.1-65

Air Indoor Uncon .trolled Brir(External) Program (A-90)

Air Indoor Uncontrolled Spot(External)

CNT-CS- Reinforced Air Indoor Increase in Porosity and ASME Section 11.A1-4
Concrete Exposed to Fire Barrier Concrete Uncontrolled Permeability, Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A, 516Air Indoor Uncontrolled (External) Material (Spalling, Scaling) IWL Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Ine=ddAgng, Effect Requiring _Aging NRG Ta.~Copoen ype Itne Material Environment Maagmet 8 1'Vl.2 3;,X.1 . NoteFuinction .,. ManagementPrgaItm

CNT-CS- Reinforced Air Indoor Increase in Porosity and ASME.Section
Concrete Exposed to Flood Barrier Concrete Uncontrolled Permeability, Cracking, Loss of XI, Subsection (A-3 3.5.1-1 A, 516
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced HELB Air Indoor Increase in Porosity and ASME Section I1.A1-4
Concrete Exposed to helB Concrete Uncontrolled Permeability, Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A, 516
Air Indoor Uncontrolled Shielding (External) Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced Missile Air Indoor Increase in Porosity and ASME Section I1.A1-4
Concrete Exposed to Barrier Concrete Uncontrolled Permeability, Cracking, Loss of Xl, Subsection (C-03) 3.5.1-1 A, 516
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced Shelter, Air Indoor Increase in Porosity and ASME Section I1.A1-4
Concrete Exposed to Concrete Uncontrolled Permeability, Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A, 516
Air Indoor Uncontrolled Protection (External) Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced Air Indoor Increase in Porosity and ASME Section IIA14
Concrete Exposed to Shielding Concrete Uncontrolled Permeability, Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A, 516
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) IWL Program

CNT-CS- Reinforced Structural Air Indoor Increase in Porosity and ASME Section A-4
Concrete Exposed to, Pressure Concrete Uncontrolled Permeability, Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A, 516
Air Indoor Uncontrolled Barrier (External) Material (Spalling, Scaling) IWL Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Aging. NUREG Table-
intended Material Evrnet Aging iffect.Requiring -Mngmh.80Vo.2 3XI Nt

Copoen~y~ Function. L iManauement - ~ ~ tmIe

CNT-CS- Reinforced Structural Air Indoor Increase in Porosity and ASME Section II.A1-4
Concrete Exposed to Support Concrete Uncontrolled Permeability,-Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A, 516
Air Indoor Uncontrolled (External) Material (Spalling, Scaling) IWL Program

CNT-CS-Airlock Hatch Structural Air Indoor V.F-6
Sight Glass Exposed to Pressure Glass Uncontrolled None None (EP-15) 3.2.1-52 A
Air Indoor Uncontrolled Barrier (External)

CNT-CS-Carbon Steel Structural Air w/Borated Boric Acid
Electrical Penetration Pressure Steel Water Leakage Loss of Material Corrosion (-B2-11 3.5.1-55 A
Exposed to Air with Barrier (External) Program(T-25)
Borated Water Leakage

CNT-CS-Carbon Steel Air w/Borated Boric Acid
Electrical Penetration Structural AiIIoItdBrc~i 1.B2-11Eled tration Surt Steel Water Leakage Loss of Material Corrosion (T-11 3.5.1-55 A
Exposed to Air with Support (External) Program (T-25)
Borated Water Leakage

CNT-CS-Carbon Steel Structural Air Indoor ASME Section
Electrical Penetration Pressure Steel Uncontrolled Loss of Material XI, Subsection (LA3-1 3.5.1-18 A
Exposed to Air Indoor BareIExenl WE Program (C-12)
Uncontrolled Barrier (External)

CNT-CS-Carbon Steel Air Indoor ASME Section Il.A3-1
Electrical Penetration Structural Steel Uncontrolled Loss of Material XI, Subsection 3.5.1-18 A
Exposed to Air Indoor Support (External) IWE Program (C-12)
Uncontrolled

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended~ Ag ing.Effec~t Ag ui ing NUE. Tal
Function Manageelte

Equipmen Stee Structural Air w/Borated Boric AcidEquipent HtchII1.B2-11A
Exuposednto Hairwtch Pressure Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55A
Exposed to Air with Barrier (External) Program
Borated Water Leakage

CNT-CS-Carbon SteelEquipment Hatch Structural Air w/Borated Boric Acid 1.21
Steel Water Leakage Loss of Material Corrosion 3.5.1-55 A

Exposed to Air with Support (External) Program (T-25)
Borated Water Leakage

CNT-CS-Carbon Steel Structural Air Indoor ASME Section
Equipment Hatch Pressure Steel Uncontrolled Loss of Material XI, Subsection 3-6 3.5.1-18 A
Exposed to Air Indoor Barrier (External) IWE Program (C-16)
Uncontrolled

CNT-CS-Carbon Steel Air Indoor ASME Section
Equipment Hatch Structural Steel Uncontrolled Loss of Material XI, Subsection I1.A3-6 3.5.1-18 A
Exposed to Air Indoor Support (External) IWE Program (C-16)Uncontrolled

CNT-CS-Carbon Steel Structural Air w/Borated Boric Acid
Exposed to Air with Pressure Steel Water Leakage Loss of Material Corrosion II1.B2-11 3.5.1-55 A
Borated Water Leakage Barrier (External) Program (T-25)

CNT-CS-Carbon Steel Structural Air w/Borated Boric Acid 111.12- 3.
Exposed to Air with Support Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A
Borated Water Leakage (External) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application

Page 3.5-98



Chapter 3 -Aging Management Review Results

Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Intended Aging Effect iAnging: •: TNURE : .TableComponent Type Fucin.4a~a~qrrn. a eet 801 Vol.2- 3~X1i No
FbitbiMngemient~

NT-C-a lProgram Item

CNT-CS-Carbon Steel Structural Air w/Borated Boric Acid Ill.B2-11
Exposed to Air with Pressure Steel Water Leakage Loss of Material Corrosion 3.5.1-55 A
Borated Water Leakage Barrier (External) Program (T-25)
for HVAC Penetrations

CNT-CS-Carbon Steel Air w/Borated Boric Acid
Exposed to Air with Structural Steel Water Leakage Loss of Material Corrosion A1c.B2-11 3.5.1-55 A
Borated Water Leakage Support (External) Program (T-25)for HVAC Penetrations

CNT-CS-Carbon Steel Structural Air Indoor ASME Section
Exposed to Air Indoor Pressure Steel Uncontrolled Loss of Material XI, Subsection (LA1-1 1 3.5.1-6 A
Uncontrolled Barrier (External) IWE Program (C09)

CNT-CS-Carbon Steel Structural Air Indoor ASME Section Al-i 1
Exposed to Air Indoor Steel Uncontrolled Loss of Material XI, Subsection (C-09) 3.5.1-6 A
Uncontrolled Support (External) IWE Program

CNT-CS-Carbon Steel "

ExposetAir Indoor Structural 'Air Indoor ASME SectionExposed to Pressure Steel Uncontrolled Loss of Material XI, Subsection II.A3-1 3.5.1-18 A
Uncontrolled For HVAC Barrier (External) WE Program (C-12)
Penetrations

CNT-CS-Carbon Steel Air Indoor ASME SectionExosdtoAr ndo Srctra tel Uncontrolled Loss of Material Xl, Subsection I1.A3-1 3511
Exposed to Air Indoor Structural Stel Ar ndo .(-12) 3511
Uncontrolled For HVAC Support (External) IWE Program (C-12)

Penetrations

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

Aging-~ NUREG i Table_
Com ponent T ype M aterial Environm ent.:Aging.Eff.ct . . . .. . . . . . . •Mat naeg M anagem m nte•t -1801 Vol-.2 -3.X.- N o ie

CNT-CS-Carbon Steel
Mechanical (Piping) Structural Air w/Borated Boric Acid 111.12-11Penetration Exposed to Pressure Steel Water Leakage Loss of Material Corrosion (T-.2-11 3.5.1-55 A

Air with Borated Water Barrier (External) Program (T-25)

Leakage
CNT-CS-Carbon Steel

Mechanical (Piping) Structural Air w/Borated Boric Acid II1.B2-11
Penetration Exposed to Surt Steel Water Leakage Loss of Material Corrosion (T-111 3.5.1-55 A
Air with Borated Water Spot(External) Program (-5

Leakage

CNT-CS-Carbon Steel Structural Air Indoor ASME Section
Mechanical (Piping) Pressure Steel Uncontrolled Loss of Material XI, Subsection II.A3-1 3.5.1-18 A
Penetration Exposed to Barrier (External) IWE Program (C-12)
Air Indoor Uncontrolled

CNT-CS-Carbon Steel Air Indoor ASME Section
Mechanical (Piping) Structural Steel Uncontrolled Loss of Material Xl, Subsection llCA3-1 3.5.1-18 APenetration Exposed to Support (External) IWE Program (C-12)Air Indoor Uncontrolled

CNT-CS-Carbon Steel Structural Air w/Borated Boric Acid
Personnel HatchII.21Exposed to Air with Pressure Steel Water Leakage Loss of Material Corrosion (Cl.T2-l5 3.5.1-55 ABorated Water Leakage Barrier (External) Program . (CT-25)

CNT-CS-Carbon Steel
Personnel Hatch Structural l Air w/Borated BoricAcid III.B2-11
Exposed to Air with Support Steel Water Leakage Loss of Material Corrosion (CT-25) 3.5.1-55 A

Borated Water Leakage (External) Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2

Containment Structures

Summary of Aging Management Evaluation

lnerd~~>~ - et ~uiin:-• Aging NUREG~ .Ta bie -
Component Type -Intende Mate r ial Envirornment- Aging EffetRqurn. Mana~geriWiiitV 18O1I.Vol. 2 3.A NoteFunction _ .. Management Porm tm Ie

CNT-CS-Carbon Steel
Personnel Hatch Structural Air Indoor ASME SectionExposed to Air Indoor Pressure Steel Uncontrolled Loss of Material X1, Subsection (C-16) 3.5.1-18 A

Uncontrolled Barrier (External) IWE Program

CNT-CS-Carbon Steel Air Indoor ASME Section

ersosel tch Surt Steel Uncontrolled Loss of Material Xl, Subsection IIA3-6 3.5.1-18 AExposed to Air Indoor Support (External) WE Program (C-16)Uncontrolled

CNT-CS-Elastorers Structural Air Indoor ASME Section* lcrclPntain.ArInor Ls fSaigLaae. II.A3-7
Electrical Penetration Pressure Elastomer Uncontrolled Loss of Sealing, Leakage XI, Subsection (C-1 3.5.1-16 A

Assembly Exposed to Barrier (External) Through Containment IWE Program (C-18)
Air Indoor Uncontrolled

CNT-CS-Mechanical
(Piping) Penetration Structural Stainless Air Indoor ASME Section
Stainless Steel Flued Pressure Stess Uncontrolled Cracking XI, Subsection I(A3-2 315.1-10 A
Head Exposed to Air Barrier Steel (External) IWE Program (C-15)

Indoor Uncontrolled

CNT-CS-Mechanical•
(Piping) Penetration Structural Stainless Air Indoor ASME Section I1A3-2
Stainless Steel Flued Support Steel Uncontrolled Cracking Xl, Subsection (C-15) 3.5.1-10 A
Head Exposed to Air (External) IWE Program (
Indoor Uncontrolled
CNT-CS-Mechanical
(Piping) Penetration Structural Air w/Borated
Stainless Steel Flued Pressure Stainless II1.B2-9 3.5.1-59 A
Head Exposed to Air Prer Steel WaterLak n (TP4)
with Borated Water Barrier (External)
Leakage

Containment, Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Containment Structures

Summary of Aging Management Evaluation

A gigAging~ NURIEG Table
Component Type Inedd~ Material Environment~ Effecagqmernn -10 Vol 2 3.X1 . NoteFunction Management ~ ilr

- ~Program I. tem. Item%~
CNT-CS-Mechanical
(Piping) Penetration Air w/Borated
Stainless Steel Flued Structural Stainless Water Leakage None None II.B2-9 3.5.1-59 A
Head Exposed to Air Support Steel (External) (TP-4)
with Borated Water
Leakage

ASME Section
CNT-CS-Reinforced Shelter, Cracking, Loss of Bond, Loss of e I.A1-7
Concrete Below Grade Protection Concrete Soil (External) Material (Spalling, Scaling) XI, Subsection (C-05) 3.5.1-1 A

IWL Program

ASME Section
CNT-CS-Reinforced Structural Concrete Soil (External) Cracking, Loss of Bond, Loss of XI, Subsection IL.A1-7 3.5.1-1 A
ConcreteBelow Grade Support Material (Spalling, Scaling) IWL Program (C-05)

ASME Section
CNT-CS-Reinforced Shelter, Concrete Soil (External) Expansion and Cracking XI, Subsection IC.A1-3 3.5.1-15 A
Concrete Below Grade Protection IWL Program (C-04)

CNT-CS-Reinforced Structural ASME Section II.A1-3

Concrete BelowGrade Support Concrete Soil (External) Expansion and Cracking XI, Subsection (C-04) 3.5.1-15 A
r IWL Program

CNT-CS-Reinforced Shelter, CIncrease in Porosity and ASME Section ll.A1.4
Concrete Below Grade Protection Concrte Soil (External) Permeability, Cracking, Loss of XI, Subsection (C-03) 3.5.1-1 A,516

Material (Spalling, Scaling) IWL Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Containment Structures

Summary of Aging Management Evaluation
Environment Aging g UR TaBlel

ComonntTye, lntende& Mteia Aging Effelct Requiring V01.'.j
CopnntTp Mtra Environgmenet M~a e t 1801.-oZ 3.X.1 Note

- - __ Programi .Ae terni

CNT-CS-Reinforced Structural Increase in Porosity and ASME Section II.A1.-4
Concrete BelowSoil (External) Permeability, Cracking, Loss of XI, Subsection (-03) 3.5.1-1 A,516

Material (Spalling, Scaling) IWL Program

CNT-CS-Reinforced " Shelter, Cocee Si Etra) Increase in Porosity and AXME Subection 3.5.1-15A, 509,
Concrete Below Grade Protection ConcreteliySoilss(External)h IL Susetonra (C-02) 3..-5 516

ASME SectionCNT-CS-Reinforced Structural Concrete Soil (External) Increase in Porosity and XI, Subsection I1.A1-6 3.5.1-15 A, 509,
Concrete Below Grade Support Permeability, Loss of Strength IWL Program (C-02) 516

IWL Program

CNT-CS-Stainless Steel
Electrical Penetration Structural Stainless Air w/Borated N1o.B2-9
Assembly Exposed to Pressure Steel Water Leakage None None (TP-4) 3.5.1-59 A
Air with Borated Water Barrier (External)
Leakage

CNT-CS-Stainless Steel
Electrical Penetration Structural Stainless Air w/Borated 1l1.B2-9
Assembly Exposed to Pressure Steel Water Leakage None None (TP4) 3.5.1-59 A
Air with Borated Water Barrier (External)
Leakage

CNT-CS-Stainless Steel Structural Air Indoor ASME Section
Electrical Penetration Pressure Stainless Uncontrolled Cracking XI, Subsection (C.A3-2 3.5.1-10 A
Assembly Exposed to Steel Unotroll rcn P (C-is)
Air Indoor Uncontrolled Barrier (External) IWE Program

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Containment Structures

Summary of Aging Management Evaluation

Intened Agng Efect 'Aging NUREG: al
ComponentType ~ Maeil Eniom -g nagEfemtequrnt Maagement 1801 Vol. 2 3.X.1 Note7

_________________________ Pogi Item Item

CNT-CS-Stainless Steel Air Indoor ASME Section
Electrical Penetration Structural Stainless Uncontrolled Cracking XI, Subsection (LA3-2 3.5.1-10 A
Assembly Exposed to Support Steel (External) WE Program -15)
Air Indoor Uncontrolled

CNT-CS-Stainless Steel Stainless Air w/Borated III.B2-9
Exposed to Air with Shielding Steel WateriLeakage None None (TP-4) 3.5.1-59 A
Borated Water Leakage (External)

CNT-CS-Stainless Steel Structural Stainless Air w/Borated2-9
Exposed to Air with Steel Water Leakage None None (TP-4) 3.5.1-59
Borated Water Leakage Support (External)

CNT-CS-Stainless Steel Stainless Air Indoor ASME Section IIA3-2
Exposed to Air Indoor Shielding Steel Uncontrolled Cracking XI, Subsection (C-15) 3.5.1-10 A
Uncontrolled (External) IWE Program

CNT-CS-Stainless Steel Structural Stainless Air Indoor Ccnl Section (C-1 -10
Exposed to Air Indoor SupportUncontrolled Cracking X, Suection ( ) 3.5.1-0 A
Uncontrolled (External) IWE Program

CNT-CS-Stainless Steel
Fuel Transfer Tube Expansion iStainless Ar w/Borated I 11. 13--9
Bellows Exposed to Air Separation Steel tera(TP4)
with Borated Water (External)
Leakage

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (Cl), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Containment Structures

Summary of Aging Management Evaluation•w

Envromen-.Aging NUREGI- r Table
Component Type Inedd Material: Enirnmn Ma-gin Efec Reuiin-rn 80 Vl 3.X.1 Note

_L1C1n;' Managehienit I I teFuncton -r.gramn _ tem Item

CNT-CS-Stainless Steel
Fuel Transfer Tube Structural Air w/Borated
Bellows Exposed to Air Pressure Water Leakage None None 3.5.1-59 A
with Borated Water Barrier Steel (External) (TP-4)

Leakage

CNT-CS-Stainless Steel Air Indoor ASME Section
Fuel Transfer Tube Expansion / Stainless AiIIdorA3M-SctoFuell Transfer Tue A Eparaion Stainless Uncontrolled Cracking XI, Subsection (C.A3-2 3.5.1-10 A
Bellows Exposed to Air Separation Steel (External) IWE Program (-5
Indoor Uncontrolled

Structural Air Indoor ASME Section
Fuel Transfer Tube Pressure Stainless I.A3-2 3.5.1-10 A
Bellows Exposed to Air Barrier Steel (External) IWE Program (C-15)
Indoor Uncontrolled

CNT-CS-Stainless Steel Structural Stainless
Fuel Transfer Tube Stainless Wate1.2-9Exoe oArwt rsue Sel Water Leakage None None ll.29 3.5.1-59A
Exposed to Air with Barrier (External) (TP-4)
Borated Water Leakage

CNT-CS-Stainless Steel Air w/Borated
Fuel Transfer Tube Structural Stainless IlN.1B2-9tAiwih Spot Sel Water Leakage None None (TP-4) 3.5.1-59A
Exposed to Air with Support Steel (External)
Borated Water Leakage

CNT-CS-Stainless Steel Structural Air Indoor ASME Section
Fuel Transfer Tube Pressure Stainless Uncontrolled Cracking X Subsection .A3-2 3.5.1-10 A
Exposed to Air Indoor Barrier Steel (External) IWE Program (C-15)
Uncontrolled

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

= . .liitended -- -.- - AginglEfect'Requiring .gi•ng!". .. . -... Tabl
C-ompone.ntyp.e• :• , .i. •-Material Environmentg Ma e 1801-VolI-. 3. X.,1: Note

jý2F~~nction Managiementftpont

CNT-CS-Stainless SteelCN-SSanesSelAir Indoor ASMVE SectionFuel Transfer Tube Structural Stainless AiIIdorAS3-SctoUncontrolled Cracking XI, Subsection 11-A3-2 3.5.1-10 AExposed to Air Indoor Support Steel (External) IWE*Program (C-15)Uncontrolled

CNT-CS-Thermal
Insulation Stainless Structural Stainless Air w/Borated II1.B2-9
Steel Jacketing in Air Support Steel Water Leakage None None (TP-4) 3.5.1-59 A
with Borated Water
Leakage

Containment Enclosure (CE), Containment Enclosure Ventilation Area (CEVA), Containment Internals (CI), Containment Structure (CS)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-2
Containment Structures

Summary of Aging Management Evaluation
Standard Notes

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

1801 AMP.
C Component is different, but consistent with NUREG-1 801 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-1 801 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-1 801 for this component.
G Environment not in NUREG-1 801 for this component and material.
H Aging effect not in NUREG-1 801 for this component, material and environment combination.
I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.
J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.
502 Aging effect includes "Fretting or Lockup" due to wear.
503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.
504 Fatigue analysis exists and TLAA applies.
505 Built-up roofing is not in GAL; II1.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is

Structures Monitoring.
506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.
507 Spent Fuel Pool temperature < 600C (<1400 F), water chemistry and temperature will be maintained by the Water Chemistry Program.
508 Cracking, loss of bond, and loss of material (Spalling, Scaling)/corrosion of embedded steel-is not listed in GALL 111,A.6 as an aging

effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.
509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.
510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.
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Chapter 3 -Aging Management Review Results.

511 At Seabrook Station, XI,.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI,.S5
"Masonry Wall Program" are combined under XI,.S6 "Structures Monitoring Program".

512 Raw water in lined & unlined concrete sumps.

513 Seabrook Station will age manage this condition through the Fire Protection Program.
514 Seabrook Station will age manage this condition through the Structures Monitoring Program.

515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire.Barrier
seals. Seabrook Station will manage such aging effects for non-Fire Barrier elastomer seals with the Structures Monitoring Program.

516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the
aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

lnt~de&Wd ging. SNUREG7 Table'.
Component Type F•nction Material Environment qAgin•o Effec Requirig -Managementj 801 Vo12 3,X.1 Note

MangemntProgram Item Item3E

1-CBS-CR-18-A Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Steel Water Loss of Material Corrosion III.B2-11 3.5.1-55 A
Steel In Air with Support Leakage Program (T-25)
Borated Water Leakage (External)

Inspection of1-CBS7CR-18-A Overhead Heavy

Radioactive Pipe Tunnel Structural Air Indoor Load and Light VIyB-3
Service Monorail Hoist Strt Steel Uncontrolled Loss of Material Load and t (A-0 3.3.1-73 A
Carbon Steel In Air Indoor Support (External) Load Related to (A-07)UncontolledRefueling'
Uncontrolled Handling Systems

1-CBS-CR-18-A.
Radioactive Pipe Tunnel Structural Air Indoor Structures VII.B-3
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Carbon Steel In Air Indoor (External) Program
Uncontrolled

1-CBS-CR-18-A Inspection of
Radioactive Pipe Tunnel Structural Air Indoor Overhead Heavy VII3B-1
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74
Carbon Steel In Air Indoor (External) Load Handling,
Uncontrolled Systems

1-CBS-CR-18-B Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Steel Water BIoricscd 111.B2-11 3.5.1-55 A
Steel In Air with Support Leakage Loss of Material Corrosion (T-25) 3
Borated Water Leakage (External) Program

1-CBS-CR-18-B Inspection of
Radioactive Pipe Tunnel Structural Air Indoor Overhead Heavy VII.B-3
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73
Carbon Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

Seabrook Station Unit 1
License. Renewal Application

Page 3.5-109



Chapter 3 -Aging Management Review Results

Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

inen~d ~---Aging. NUREG Table~
C Cmponent Type 2<Material- Environment eqiig Management 1801 Vol. 2 3.X1 : Note

- Functtion %~arnagemne'rt PV g roam Item Item V
1-CBS-CR-18-B
Radioactive Pipe Tunnel Structural Air Indoor Structures VII.B-3
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Carbon Steel In Air Indoor (External) Program
Uncontrolled

1-CBS-CR-18-B Inspection of
Radioactive Pipe Tunnel Structural Air Indoor Overhead Heavy VIIB-1
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Carbon Steel In Air Indoor (External) Load Handling

Uncontrolled Systems

1-CC-CR-15-A Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Steel Water Loss of Material Corrosion 11.B2-11 3.5.1-55 A
Steel In Air with Support Leakage L aorri (T-25)
Borated Water Leakage (External) Program

1-CC-CR-15-A Inspection of
CC Water Pump Service Structural Air Indoor Overhead Heavy VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-CC-CR-15-A
CC Water Pump Service Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor (External) Program

Uncontrolled

1-CC-CR-15-A Inspection of
CC Water Pump Service Structural Air Indoor Overhead Heavy .VII.B-1
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Load and Light (A-07' 3.3.1-74 A
Steel In Air Indoor Support (External) Load Handling (0

Uncontrolled I Systems
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Intende Environment ~Aging Effect RequiringURG Tale
dedT MateriaIL Requiring0 ýoký3X NtCopnn.ype 7Funcdtion'-.. Managemenit aenn 81Vl2 3X1 Nt

____Program.- Jteiii Item

1-CC-CR-15-B Inspection of
CC Water Pump Service Structural Air Indoor Overhead Heavy VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-CC-CR-15-B
CC Water Pump Service Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor (External) Program
Uncontrolled

1-CC-CR-15-B Inspection of
CC Water Pump Service Structural Air Indoor Overhead Heavy VI.B-1
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-07), 3.3.1-74 A
Steel In Air Indoor S o(External) Load Handling
Uncontrolled Systems

1-CC-CR-15-B Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Water Borric Aill.B2-11Steel Loso aeilCroin3.5.1-55 A
Steel In Air with Support Leakage L aorri (T-25)Borated Water Leakage (External) Program

1-CC-CR-41 Inspection of
CC Heat Exchanger Structural Air Indoor Overhead Heavy VII.B-3
Service Monorail Hoist Steel Uncontrolled Loss of Material Load and Light (A-.7) 3.3.1-73 A
Carbon Steel In Air Indoor (External) Load Handling A
Uncontrolled Systems

1-CC-CR-41
CC Heat Exchanger Structural Air Indoor Structures VII.B-3
Service Monorail Hoist Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Carbon Steel In Air Indoor Support (External) Program
Uncontrolled
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Intended~ h~~ET gin :NUREG_ ~Table.-
4 Component Type Fuctn Material Environmen 'gn fetRqiig -Management 18OIZVOL 2. 3.X1 Note

__ct Management f:an~-Ie

1-CC-CR-41 Inspection of
CC Heat Exchanger Structural Air Indoor Overhead Heavy VIIB-1
Service Monorail Hoist Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Carbon Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-CC-CR-41 Air w/Borated
Monorail Hoist Carbon Structural Water Boric Acid nI1.B2-11SelIAiwihSpot Steel Lage Loss of Material Corrosion (T2) 3.5.1-55 A
Steel In Air with Support Leakage Program (T-25)Borated Water Leakage (External)

1-CS-CR-13 Inspection of
CVCS Heat Exchanger Structural Air Indoor Overhead Heavy VI1.B-3
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-CS-CR-13
CVCS Heat Exchanger, Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor Support (External) Program
Uncontrolled

1-CS-CR-13 Inspection of
CVCS Heat Exchanger Structural Air Indoor Overhead Heavy VII.B-1
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Steel In Air Indoor Support (External) Load Handling.
Uncontrolled Systems

1-CS-CR-13 Air w/Borated
Monorail Hoist Carbon Structural Water Boric Acid oIl.B2-11
Steel In Air with Support Steel Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A
Borated Water Leakage (External) Program

Seabrook Station Unit 1
License Renewal Application

Page 3.5-112



Chapter 3 -Aging Management Review Results

Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Aging . - NUREG ITabe~CoponntTyp lt~ned'~ .Aging Effect R~equiring aneet 181NoteCopnnt "Fuction Mate'rial.; Environment Management oMana e•t 1801 1 3.X.V16 2ot
__________. ~ .Program:- Item x. teiiV-

1-CS-CR-14-A Inspection of
Charging Pump Service Structural Air Indoor Overhead Heavy VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-07)3 3.3.1-73 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-CS-CR-14-A
Charging Pump Service Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor Support (External) Program
Uncontrolled

1-CS-CR-14-A Inspection of
Charging Pump Service Structural Air Indoor Overhead Heavy VII.B-1
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Steel In Air Indoor Support (External) Load Handling,
Uncontrolled Systems

1-CS-CR-14-A Air w/Borated BAdMonorail Hoist Carbon Structural Water BoricAcidIlB2i
Steel • Loss of Material Corrosion 111.B2-11 3.5.1-55 ASteel In Air with Support Leakage Program (T-25)Borated Water Leakage (External)

1-CS-CR-14-B Inspection of
Charging Pump Service Structural Air Indoor Overhead Heavy
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-0.7) 3.3.1-73 A
Steel In Air Indoor (External). Load HandlingUncontrolled Systems

1-CS-CR-14-B
Charging Pump Service Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Monitoring (, 07) 3.3.1-73 E, 514
Steel In Air Indoor Support (External) Program

Uncontrolled
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

I ntended'~eil ~~n#eA Aging Effect RequiringAigNRG TbeComponentcType n nMaterial gEnvionment - Management ibV 2 31 a NoteR
a eProgram Item ltem --

1-CS-CR-14-B Inspection of
Charging Pump Service Structural Air Indoor Overhead Heavy VIIB-1
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and-Light (A-05) 3.3.1-74 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-CS-CR-14-B Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Water B A Il.B2-11
Steel In Air with Support Steel Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A

Borated Water Leakage (External) Program

1-CS-CR-14-C Inspection of
Charging Pump Service Structural Air Indoor Overhead Heavy VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-7) 3.3.1-73 A
Steel In Air Indoor (External) Load Handling (0

Uncontrolled Systems

1-CS-CR-14-C
Charging Pump Service Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E,514
Steel In Air Indoor Support (External) Program
Uncontrolled

1-CS-CR-14-C Inspection of
Charging Pump Service Structural Air Indoor Overhead Heavy VIIB-1
Monorail Hoist Carbon Steel Uncontrolled Loss of Material Load and Light - 3.3.1-74 A
Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-CS-CR-14-C Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Water III.B2-11StelItArwihl ekae Loss of Material Corrosion. 3.5.-55
Steel In Air with Support Leakage Program (T-25)
Borated Water Leakage (External)
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

ltdd.~ 'Agi NUREG Table
Component Type nne Material- --Environment Agn fetRqiig Ma-n~ageqment 1801 Vol.2- 3.X.1 ~Note~Function -.Management.PormIe tm _

1-CS-CR-5 Inspection of
Air Indoor Overhead HeavyFilter Cask Monorail Hoist Structural Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A

Carbon Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-CS-CR-5 Air Indoor Structures
Filter Cask Monorail Hoist Structural ArIdoStuuesVII.B-3CroSte e In Aiondori Stupra Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514Carbon Steel In Air Indoor Support (External) Program (-7

Uncontrolled

1-CS-CR-5 Inspection of

Filter Cask Monorail Hoist Structural Air Indoor Overhead Heavy VII.B-1In Air Indoor Suort Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 ACarbon Steell (External) Load Handling
Uncontrolled Systems

1-CS-CR-5 Air w/BoratedMonorail Hoist Carbon Structural Water ~Boric Acid II1.B2-11
Steel Loss of Material Corrosion 3.5.1-55 ASteel In Air with Support Leakage Program (T-25)Borated Water Leakage (External)

1-CS-CR-6 Inspection of
Boric Acid Batching Structural Air Indoor Overhead Heavy VII.B-3
Monorail Hoist Carbon Strt Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-CS-CR-6
Boric Acid Batching Air Indoor Structures VII.B-3
Monorail Hoist Carbon Strt Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor Support (External) Program
Uncontrolled
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation
Intn.e'-Aging NUREG Table

Comnponentjype. ucto Material. Environment, AigEfcReurn 2.Management 1801Vol. 2ý 3.X.1 Note

1-CS-CR-6 Inspection of
Boric Acid Batching Structural Air Indoor Overhead Heavy IB-
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-CS-CR-6 Air w/Borated Boric Acid
Monorail Hoist Carbon Structural Water III o.B2-11 3.5.1-55 A
Steel In Air with Support Leakage L aorri (T-25)
Borated Water Leakage (External) Program

1-DG-CR-28-A Inspection of

Diesel Generator Service Structural Air Indoor Overhead Heavy IB-3Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 ACrane Carbon Steel In Air Suppee (External) Load HandlingIndoor Uncontrolled Systems

1-DG-CR-28-A Air Indoor Structures
Diesel Generator Service Structural Steel Airond Structures VII.B-3 3.3.1-73 E, 514CrneCrbnSteeIlir SppdUncontrolled Loss of Material Monitoring (A-07) 3.1-3E54Crane Carbon Steel In Air Support (External) Program (-7

Indoor Uncontrolled

1 -DG-CR-28-A Inspection of

Diesel Generator Service Structural Air Indoor Overhead Heavy II.-1
Steel Uncontrolled Loss of Material Load and Light (A-5 3.3.1-74 ACrane Carbon Steel In Air Support (External) Load Handling (A-05)Indoor Uncontrolled Systems

1 -DG-CR-28-B Inspection of

Diesel Generator Service Structural Air Indoor Overhead Heavy VII.B-3Cra neCrton Steervi Stprt Steel Uncontrolled Loss of Material Load and Light 3.3.1-73 A
Crane Carbon Steel In Air Suppet (External) Load Handling (A-07)
Indoor Uncontrolled

___________________ _________ _______ __________ ___________________ Systems _____
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

£EAging 1NRE -Tble _

+omlbnent Type Inten-ed Material Environment, :-.. -. e.. Requiring - Manaa gement 1801 Vol. 2.3 X, I Note
FuncionManagement Item:z:.r:gamY>ete

1-DG-CR-28-B Air Indoor
Diesel Generator Service Structural Ste Unconr Structures VII.B-3CaeCroSteInAr Spot Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514Crane Carbon Steel In Air Support Monitol) ringr(Aa7

Indoor Uncontrolled (External) Program

1-DG-CR-28-B Inspection of

Diesel Generator Service Structural Air Indoor Overhead Heavy VII.B-1Crane Carbon Steel In Air Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 AIndoor Uncontrolled (External) Load Handling
Systems

1-FH-RE-1 Air w/Borated
Crane Carbon Steel In Air Structural Steel Water Boric Acid In1.B2-11- 3.3.1-55 A
with Borated Water Support Leakage L aorri (T-25)
Leakage (External) Program

1-FH-RE-1 . Inspection of

Spent Fuel Cask Handling Structural Air Indoor Overhead Heavy VII.B-3Steel Uncontrolled Loss of Material Load and Light (A-0 3.3.1-73 A
Crane Carbon Steel In Air Support (External) Load Handling (A07)
Indoor Uncontrolled .Systems

1-FH-RE-1 1F-E1Air Indoor Structures
Spent Fuel Cask Handling Structural Steel Uncontrolled Loss of Material Monitoring V.-3 3.3.1-73 E, 514
Crane Carbon Steel In Air Support Sosterial Monrin (A-07)
Indoor Uncontrolled (External) Program

1-FH-RE-1 Inspection of

Spent Fuel Cask Handling Structural Air Indoor Overhead Heavy VII.B-1
Crane Carbon Steel In Air Support Steel Uncontrolled Loss of Material Load and Light , 3.3.1-74 A

Indoor Uncontrolled (External) Load Handling
_Systems
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Fucton-Aging: NUREG TableMaiia- nemTypn6 Manage~men 1te1 Item-3X Nt

1 -FH-RE-2 Air w/Borated BrcAi I.21
aSteel Loss of Material Corrosion 3.5.1-55 A

Steel In Air with Borated Support Leakage P r(T-25)Water Leakage (External) Program

1 -FHRE-2Inspection of

1-FH-RE-2 Air, Indoore BovriceAcdHev

Spent Fuel Bridge & Hoist Structural Air Indor ovrhead Hay VII.B-3
CabnSelI i nor Spot Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 AConSteel In Air w indor Support (External) Load Handling

WaoteroLeaed (Systems

1-FH-RE-2Spent Fuel Bridge & Hoist Structural Air Indoor OvStructuresCarbon Steel In Air Indoor Support Steel Uncontrolled Loss of Material Monitoring VII.B-3 3.3.1-73 A, 514

Uncontrolled (External) Program Hadln

1-FH-RE-2 Inspection of

Spent Fuel Bridge & Hoist Structural Steel Uncontrolled Loss of Material Hoenaviyg VII.B-1 3.3.1-74 A
Carbon Steel In Air Indoor Support (External) MLoad mandlig (A-0)
Uncontrolled (tnLa nl

1-FH-RE-24-E Inspection of
Radial Arm Stud Tensioner Structural Air Indoor Overhead Heavy VI.B-3
Hoist Carbon Steel In Air Support Steel Uncontrolled Loss of Material Load and Light. (A-05) 3.3.1-73 A
Hoist UcaronStele In(External) Load Handling

rUncontrolledSystems

1-FH-RE-24-E
Radial Arm Stud Tensioner Structural Air Indoor StrctrhesdHay I.-

1-HR-4EAir Indoor Structures
RadialArm Stud Tensioner Structural Steel Uncontrolled Loss of Material Monitoring VII.B-3 3.3.1-73 E, 514Hoist Carbon Steel In Air Support (External) Program (A-07)
Indoor Uncontrolled
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

: ~i~ned- Aging --NUREG j able
Component Type Fu2tio- Material Environment Agig. Efec Reuiin Management 1801 Vol. 2 3.X.1 Note

I-FH-RE-24-E Inspection of

Radial Arm Stud Tensioner Structural Air Indoor Overhead Heavy IB-I
Steel Uncontrolled Loss of Material Load and Light (A-.05) 3.3.1-74 AHoist Carbon Steel In Air Support (A-Onl)LodS)dln

Indoor Uncontrolled (External) Load Handling
____________________Systems

1-FH-RE-24-E Air w/Borated Boric Acid
Tensioner Hoist Carbon Structural Water III o.B2-11
Steel In Air with Borated Support Leakage L aorri (T-25)
Water Leakage (External) Program

1-FH-RE-24-F Inspection of
Radial Arm Stud Tensioner Structural Air Indoor Overhead Heavy VII.B-3RaistalrAr Std TensAior Structu Steel Uncontrolled Loss of Material Load and Light (A-B-7) 3.3.1-73 A
Hoist Carbon Steel In Air Sueport (External) Load Handling
Indoor Uncontrolled Systems

1-FH-RE-24-F Air Indoor Structures
Radial Arm Stud Tensioner Structural Air Ind L Structures VII.B-3
Hoist Carbon Steel In Air Support Steel.. Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Indoor Uncontrolled (External) Program

1-FH-RE-24-F Inspection of
1-HR-4FAir Indoor Overhead Heavy VIB1 3317

Radial Arm Stud Tensioner Structural ArIdoOvhedHay VIL.B-1Hoist Carbon Steel In Air Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Hoi conteel (External) Load Handling
Indoor UncontrolledSytm

Systems

1-FH-RE-24-F Air w/Borated
Tensioner Hoist Carbon Structural Steel Water Loss of Material Boric Acid III.B2-11 35155 A
Steel In Air with Borated Support Leakage Corri (T-25)
Water Leakage (External) Program
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Intended 'Aging Effect RgigquiringTabe.
Component Type _ ~ Material Environment, Management_ Pr181 ol 2 3.

1-FH-RE-24-G Inspection of

Radial Arm Stud Tensioner Structural Air Indoor Overhead Heavy VII.B3-3
Hoist Carbon Steel In Air Support Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A

Indoor Uncontrolled (External) Load Handling
Systems

1-FH-RE-24-G Air Indoor Structures
Radial Arm Stud Tensioner Structural ArIdoStuuesVII.B-3Hoit CArb Sted el nAir Stcupra Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514Hoist Carbon Steel In Air Support (External) Program (-7

Indoor Uncontrolled

1 -FH-RE-24 -G Inspection of

Radial Arm Stud Tensioner Structural Air Indoor Overhead Heavy II.B-1Hoist Carbon Steel In Air Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 AHoi conteel (External) Load Handling (Indoor Uncontrolled Systems

1-FH-RE-24-G Air w/Borated Boric Acid
Tensioner Hoist Carbon Structural Water Boric III.B2-1 1
Steel In Air with Borated Support Steel Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A
Water Leakage (External) Program

1-FH-RE-5 Air w/Borated Boric Acid
Manipulator Crane Carbon Structural Steel Water Loss of Material Corrosion 1II.B2-11 3.5.1-55 A
Steel In Air with Borated Support Leakage L aorri (T-25)Water Leakage (External) Program

1-FH-RE-5 Inspection of
Refueling Machine or Structural Air Indoor Overhead Heavy VII.B-3
Manipulator Crane Carbon Steel Uncontrolled Loss of Material Load and Light 3.3.1-73 A
Steel In Air Indoor (External) Load Handling
Uncontrolled ._Systems
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

-l~riende . -Aging UEG Table
SComponent Type Incteonde Material- Enpiironment. 5Aging Effect.Recquiing Magent-10Vl2 3X ot

Managemenit Prora 1 6 temr Item cvs--

1-FH-RE-5
Refueling Machine or Structural Air Indoor Structures VII.B3 3 3
Manipulator Crane Carbon Strt Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E,514
Steel In Air Indoor Support (External) - Program
Uncontrolled

1-FH-RE-5 Inspection of
Refueling Machine or Structural Air Indoor Overhead Heavy VII.B-1
Manipulator Crane Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A

Steel In Air Indoor (External) Load Handling (
Uncontrolled Systems

1-FW-CR-27 Inspection of
Emergency Feed Pump Structural Air Indoor Overhead Heavy VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-FW-CR-27
Emergency Feed Pump Structural Air Indoor Structures VII.B-3
Monorail Hoist Carbon Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor (External) Program
Uncontrolled

1-FW-CR-27 Inspection of
Emergency Feed Pump Air Indoor Overhead Heavy VIIB-1
Monorail Hoist Carbon Structural Steel Uncontrolled Loss of Material Load and Light (A-05)1 3.3.1-74 A
Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-MM-CR-3 Air w/Borated Boric AcidPoarGtCttrar-- oicAcdl1.B2-11
Polar Gantry Crane Structural Steel aerLoss of Material Corrosion 3.5.1-55 A
Carbon Steel In Air with Support Leakage L aorrso(T-25)
Borated Water Leakage (External) Program
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Intended Aging Effect. Requ ring, Aging NUREG Table..,
Component Type Fu~i~ Material Environment~ Maa~m~ Mnagement V1801 Vol. 2~ 3.X.1 Note

Pro m Item leL~
Inspection of1-MM-CR-3 Air Indoor Overhead Heavy

Polar Gantry Crane Carbon Structural Ai norOeha e Vy II.B-3Sel In AraIndoor Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 ASteel In Air Indoor Support (EAenl)Lo07)dln

Uncontrolled (External) Load Handling
___________Systems

1-MM-CR-3 Air Indoor StructuresPola GatryCrae Cabon Strctual ir Idoo StuctresVII.B-3
Polar Gantry Crane Carbon Structural Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514Steel In Air Indoor Support (External) Program (-7

Uncontrolled

1-MM-C R-3 Inspection of

Polar Gantry Crane Carbon Structural Air Indoor Overhead Heavy VII.B-1
'Steel In Air Indoor Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74

Uncontrolled up(External) Load Handling
Systems

1-MM-CR-49 Air w/Borated Boric Acid
Jib Carbon Steel In Air with Structural Steel Loss of Material Corrosion 3.5.1-55 ABorated Water Leakage Support Leakage (T-25)

(External) Program

Inspection of
Personnel Hatch Jib Crane Structural Air Indoor Overhead Heavy VII.B-3
Personnel HAtc I Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Carbon Steel In Air Indoor Support (External) Load Handling
UncontrolledSytm

________Systems

1-MM-CR-49 Air Indoor StructuresPersonnel Hatch Jib Crane Structural ArIdoStuuesVII.B-3
Steel Uncontrolled Loss of Material Monitoring (A-7 3.3.1-73 E, 514

Carbon Steel In Air Indoor Support (External) Program (A-07)
Uncontrolled

Seabrook Station Unit 1
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

Intended~ Agi q : Aig _ NRG~~aC pnent.Type, '- MaterialI ..Environment Aging Effe.---. e -ir Management•. 1801Vol:.2N
Corn~~~i~penta Fu4iof~Maaeehm Item

1-MM-CR-49 Inspection of

Personnel Hatch Jib Crane Structural Air Indoor Overhead Heavy VII.B-1Air Indoor Support Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 ACarbon Steel In (External) Load Handling
UncontrolledSytm

Systems

1-MS-CR-25-A Inspection of
MS/FW West Pipechase Structural Air Indoor Overhead Heavy VII.B-3
Service Crane Carbon Strt Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems

1-MS-CR-25-A
MS/FW West Pipechase Structural Air Indoor Structures VII.B-3
Service Crane Carbon Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor (External) Program
Uncontrolled

1-MS-CR-25-A Inspection of
MS/FW West Pipechase Structural Air Indoor Overhead Heavy VII.B-1
Service Crane Carbon Steel Uncontrolled Loss of Material Load and Light 3.3.1-74 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-MS-CR-25-B Inspection of
MS/FW East Pipechase Structural Air Indoor Overhead Heavy VIIB-3
Service Crane Carbon Strt Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Steel In Air Indoor SUPPOrt (External) Load Handling
Uncontrolled Systems

1-MS-CR-25-B
MS/FW East Pipechase Structural Air Indoor Structures VII.B-3
Service Crane Carbon Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Steel In Air Indoor (External) Program
Uncontrolled

Seabrook Station Unit 1
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

~Intended s ~*'~' Aging ,Effect Requiring . AngNUE TalComponent Type Fnto Material Environment ManagementMaaenet 1801 Vol.2 3 XI Note
- ..Pro~gram Item Itemh

1-MS-CR-25-B Inspection of
MS/FW East Pipechase Structural Air Indoor Overhead Heavy VII.B-1
Service Crane Carbon Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-SI-CR-40-A Air w/Borated "
Monorail Hoist Carbon Structural BWater oric Acid II.B2-1 1
Steel In Air with Borated Support Leakage Loss of Material Corrosion (T-25)Water Leakage (External) Program

1-SI-CR-40-A Inspection of
Safety Injection Pump Structural Air Indoor Overhead Heavy VII.B-3
Service Monorail Hoist Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Carbon Steel In Air Indoor Support (External). Load Handling
Uncontrolled Systems
1-SI-CR-40-A
Safety Injection Pump Structural Air Indoor Structures VIL.B-3
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Carbon Steel In Air Indoor (External) Program A
Uncontrolled

1-SI-CR-40-A Inspection of
Safety Injection Pump Structural Air Indoor Overhead Heavy VII.B-1
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Load and Light. (A-05) 3.3.1-74 A
Carbon Steel In Air Indoor (External) Load Handling (O
Uncontrolled. Systems

1-SI-CR-40-B Air w/Borated
Monorail Hoist Carbon Structural Water Boric Acid ll.B2-11MoorilHostCabo Srutual Steel WtrLoss of Material Corrosion. 3.3.1-55 A
Steel In Air with Borated Support Leakage L aorri (T-25)
Water Leakage (External) Program
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Table 3.5.2-3

Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation

IntededAging~-, NUREG Table.
ý...,Component Type - Material Environment Ai Eeceqrng Manag!ýmerit.~ 1801 Vol.2_- 3.X.1 Nt

1-S-C~OB.Function> ___.i Management4rgai~x tm~Ae
1-SI-CR-40-B, Inspection of
Safety Injection PumpH Structural Air Indoor Overhead Heavy VII.B-3Service Monorail Hoist Support Steel Uncontrolled Loss of Material Load and Light (A-07) 3.3.1-73 A
Carbon Steel In Air Indoor (External) Load Handling
Uncontrolled Systems

1-SI-CR-40-B
Safety Injection Pump Structural Air Indoor Structures VIIB-3
Service Monorail Hoist Support Steel Uncontrolled Loss of Material Monitoring (A-07) 3.3.1-73 E, 514
Carbon Steel In Air Indoor (External) Program
Uncontrolled

1-SI-CR-40-B Inspection of
Safety Injection Pump Structural Air Indoor Overhead Heavy VII.B-1Service Monorail Hoist Support Steel Uncontrolled Loss of Material Load and Light (A-05) 3.3.1-74 A
Carbon Steel In Air Indoor Support (External) Load Handling
Uncontrolled Systems
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Table 3.5.2-3
Fuel Handling and Overhead Cranes

Summary of Aging Management Evaluation
Standard Notes

Note Description

A Consistent with NUREG-1 801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1 801 AMP.

B Consistent with NUREG-1 801 item for component, material, environment; and aging effect. AMP takes some exceptions to NUREG-
1801 AMP.

C Component is different, but consistent with NUREG-1 801 item for material, environment, and aging effect. AMP is consistent with
NUREG-1801 AMP.

D Component is different, but consistent with NUREG-1 801 item for material, environment, and aging effect. AMP takes some exceptions
to NUREG-1801 AMP.

E Consistent with NUREG-1 801 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-1 801 for this component.

G Environment not in NUREG-1 801 for this component and material.

H Aging effect not in NUREG-1 801 for this component, material and environment combination.
I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.

J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.

502 Aging effect includes "Fretting or Lockup" due to wear.

503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.

504 Fatigue analysis exists and TLAA applies.
505 Built-up roofing is not in GALL; II1.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is

Structures Monitoring.

506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.

507 Spent Fuel Pool temperature.< 60 0C (<1400 F), water chemistry and temperature will be maintained by the Water Chemistry Program.

508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging
effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.

509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.
510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.

511 At Seabrook Station, XI.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI.S5
"Masonry Wall Program" are combined under XI.S6 "Structures Monitoring Program".

512 Raw water in lined & unlined concrete sumps.

Seabrook Station Unit 1
License Renewal Application
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513 Seabrook Station will age manage this condition through the Fire Protection Program.
514 Seabrook Station will age manage this condition through the Structures Monitoring Program.
515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier

seals. Seabrook Station will manage such aging effects for non-Fire Barrier elastomer seals with the Structures Monitoring Program.
516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the

aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent allconcrete below grade.

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Intenided :Aging Effect AginquUiGiablComponent Type Material rEnvironment-CE ,e.,ir-ng Management: 1801Vol.2, 3AX.1 NoteFunction - Management:%f .. Pror.am - I . Itm.e -. ____

MYS -Aluminum Structures
STATION BLACKOUT Structural Air Outdoor Crack Initiation and t1u.B2-7Aluminum Monitoring 3.5.1-50 H, 514STRUCTURES Exposed Support (External) Growth Monrin (Tp-6)to Weather Program

MYS -Aluminum Structures
STATION BLACKOUT Structural A Air Outdoor Loss Ile.B2-7
STRUCTURES Exposed Support (External) Loss of Material Monitoring (TP-6)to Weather Program

MYS - Carbon Steel
CONTROL ROOM Air Indoor Structures Ii.A3-12
MAKEUP AIR INTAKE Structural Steel Uncontrolled Loss of Material Monitoring (T-11) 3:5.1-25 A
STRUCTURE Air Indoor Support (External) Program
Uncontrolled

MYS - Carbon Steel
CONTROL ROOM StructuresCOTO OMStructu ral Air Outdoor Stutrs II1.A3-12
MAKEUP AIR. INTAKE Sura Steel ArOtdr Loss of Material Monitoring (A-1 3.5.1-25 A, 503
STRUCTURE Exposed to Program
Weather

MYS - Carbon Steel Door
ENCLOSURE FOR Structural Air Indoor Structures Ili.A3-12
CONDENSATE Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
STORAGE TANK Air (External) Program
Indoor Uncontrolled
MYS - Carbon Steel Door
ENCLOSURE FOR Structural Air Outdoor Structures III.A3-12
CONDENSATE Strt Steel ArOtdr Loss of Material Monitoring 3.5.1-25 A, 503

STORAGE TANK. Support (External) Program (--1)
Exposed to Weather

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation
Agng - NRG Table

Component Type lnedd Material E'nvironment Management 1~urn 801 Vol. 2 3 Xl Note
~~v~nagmen - Program - Item Item

MYS - Carbon Steel Door Air Indoor Structures
STATION BLACKOUT Structural Steel Uncontrolled Loss of Material Monitoring TI.A3-12 3.5.1-25 A
STRUCTURES Air Indoor Support (External) Program (T-1 1)
Uncontrolled

MYS - Carbon Steel Door Structures
STATION BLACKOUT Structural Air Outdoor .. li.A3-12STRTURE ExpOse Sura Steel (E xter Loss of Material Monitoring (T-121) 3.5.1-25 A, 503STRUCTURES Exposed Support (External) Program (- .

to Weather

MYS - Carbon Steel
ENCLOSURE FOR Air Indoor Structures
CONDENSATE Suctura Steel Uncontrolled Loss of Material Monitoring (A-1 3.5.1-25 A
STORAGE TANK Air Support (External) Program (T-1 1)

Indoor Uncontrolled

MYS - Carbon Steel
ENCLOSURE FOR Structures
CONDENSATE Structural Steel ALoss of Material Monitoring (T-12 3.5.1-25 A, 503
STORAGE TANK Support (External) Program (T-1 1)

Exposed to Weather

MYS - Carbon Steel NON
SAFETY RELATED Sttl Air Indoor Structures
ELECTRICAL DUCT Srucura Steel Uncontrolled Loss of Material Monitoring (IA3-12 3.5.1-25 A
BANKS/MANHOLES Air Support (External) Program (T-1 1)

Indoor Uncontrolled
MYS - Carbon Steel NON

SAEYRLTDStructures IlA31 3..-5 ,50
SAFETY RELATED Structural Air Outdoor Ltrin III.A3-12
ELECTRICAL Support Steel (External) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503
MANHOLES Exposed to Program
Weather

Seabrook Station Unit 1
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

lIntended ~ 5>-Aging Effiect Re~~W Agig: NIRG -al

Compnetp Fý :-aeil:>-E~r~net Management -1801 Vol. 2: 3.,X.1 ..Note
Func tion .. Management- ~ Porm -ie Ie

MYS - Carbon Steel
SAFETY RELATED Air Indoor Structures
ELECTRICAL DUCT Surt Steel Uncontrolled Loss of Material Monitoring , (T-11) 3.5.1-25 A
BANKS/MANHOLES Air Support (External) Program

Indoor Uncontrolled

MYS - Carbon Steel
SAFETY RELATED Structural Air Outdoor Structures II1.A3-12
ELECTRICAL DUCT Support Steel (External) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503
BANKS/MANHOLES ProgramExposed to Weather

MYS - Carbon Steel
SERVICE WATER Structural Air Indoor Structures II1.A3-12Steel Uncontrolled Loss of Material Monitoring 3.5.1-25 AACCESS VAULT Air Support (External) Program (T-li)Indoor Uncontrolled

MYS - Carbon SteelMY abnSelAir Indoor StructuresSTATION BLACKOUT Structural AiInooItutue1l.A3-1 2STRTURE AiIOor Surt Steel Uncontrolled Loss of Material Monitoring (T-i11) 3.5.1-25 ASTRUCTURES Air Indoor Support (External) Program (-1

Uncontrolled

'MYS - Carbon Steel
STATION BLACKOUT Shelter, Air Outdoor L Structures III.A3-12
STRUCTURES Exposed Protection Steel (External) Loss of Material Monitoring (T-1i) 3.5.1-25 A, 503
to Weather Program

MYS - Carbon Steel Structures

STATION BLACKOUT Structural Steel Air Outdoor Loss of Material Monitoring II.A3-12
STRUCTURES Exposed Support (External) Proram (T-11)
to Weather Program
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License Renewal Application

Page 3.5-130



Chapter 3 -Aging Management Review Results

Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation
Intended Agiag :e Requiring

Copnn yeMaterial, Environment~ Agingmn Effectl Reurn Agin NUoEe TalCmonnTye Function ,ino-.: Management nagement8,l 31 t
iProgjram' item itemi,

MYS - Concrete
CONTROL ROOM Structural Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
MAKEUP AIR INTAKE Support Concrete Uncontrolled Loss of Material Monitoring (T-04) 3.5.1-23 A
STRUCTURE Air Indoor (External) (Spalling, Scaling) Program
Uncontrolled

MYS - Concrete
CONTROL ROOM Structural Air Indoor Structures II1.A3-2MAKEUP AIR INTAKE Suppoructu Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27
STRUCTURE Air Indoor Support (External) Program
Uncontrolled

MYS - ConcreteCONTROL ROOM Air Indoor PereabilPorosity and StructuresIncreas inIl1.A3-1O
MAKEUP AIR INTAKE Structural Concrete Uncontrolled Permeability, Cracking, Monitoring (T-06) 3.5.1-24 A
STRUCTURE Air Indoor Support (External) Loss of Material Program
Uncontrolled (Spalling, Scaling)

MYS - Concrete
CONTROL ROOM Structural Ground Cracking, Loss of Bond, Structures II1.A3-4
MAKEUP AIR INTAKE Support Concrete Water/Soil Loss of Material Monitoring (T-05) 3.5.1-31 A
STRUCTURE Below (External) (Spalling, Scaling) Program
Grade

MYS - Concrete
CONTROL ROOM Structural Ground Structures III.A3-2MAKEUP AIR INTAKE Support Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27
STRUCTURE Below (External) Program
Grade

MYS - Concrete
CONTROL ROOM Ground Increase in Porosity and Structures
MAKEUP AIR INTAKE Structural Concrete Water/Soil Permeability, Cracking, Monitoring III.A3-5 3.5.1-31 A
STRUCTURE Below Support (External) Loss of Material Program (T-07)

Grade (Spalling, Scaling)
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

'4- ~~> -- Agin-'- "NUREG 'Table,Intended. Aging Effect Requiringy a 1
CuponARIent TypeK "uppor octMaatrial I SEnvironment Marmeail Losso Managent Vol. 2 3X..1-2 NoteA

Prqgraprm It'em Item
MYS - Concrete
CONTROL ROOM Structural Ground Increase in Porosity and Structures lll.A3-7
MAKEUP AIR INTAKE Supporl Concrete Water/Soil Permeability, Loss of Monitoring (T-02)
STRUCTURE Below (External) Strength Program
Grade

MYS - Concrete
CONTROL ROOM Aur Ground Loss of Bond, Structures II1.A3-9
MAKEUP AIR INTAKE Stirtl Concrete Water/Soil Loss of Material Strucue (T-0A) 3.5.1-26 A
STRUCTURE Below Suppt(External) Cracking Program
Grade

MYS - Concrete
CONTROL ROOM Cracking, Loss of Bond, Structures
MAKEUP AIR INTAKE Missile Barrier Concrete (External) Loss of Material Monitoring (T-04) 3.5.1-23 A
STRUCTURE Exposed to (Spalling, Scaling) Program
Weather

MYS - Concrete
CONTROL ROOM AirCracking, Loss of Bond, Structures III.A3-2
MAKEUP AIR INTAKE Stirtl Concrete (External) Loss of Material Monitoring (T-0)3 3.5.1-23 A
STRUCTURE Exposed to (Spalling Scaling) Program
Weather

MYS - Concrete
CONTROL ROOM A. Structures
MAKEUP AIR INTAKE Missile Barrier Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
STRUCTURE Exposed to Program
Weather

MYS 7Concrete
CNRLROStutrlAir Outdoor Exaso n rcig Structures III.A3-2 3512MAKEUP AIR INTAKE Stpprutua Concrete (External)ExasoanCrcig Mitig (T0) 3512 A

STRUCTURE Exposed to SpotProgram
Weather II _
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

CONTROLROOMnAirOnmenr P eaging EffctiRq Aging .ANUREG Table

MAKEUP AIR INTAKE MIntiendrred Effectt Requirnging1-4

Component Type toMaterial (Enirunin Management 1801 Volo2 3.X.1 Note
Funcion (Spalnagcang Program Item Item

MYS - Concrete Increase in Porosity and
CONTROL ROOM Air Outdoor Permeability, Cracking, Structures III.A3-10
MAKEUP AIR INTAKE Missile Barrier Concrete ( PerMatyrac Monitoring (T06) 3.5.1-24 A
STRUCTURE Exposed to xernal Loss of Material Program
Weather (Spalling, Scaling)

MYS - Concrete

MY oceeIncrease in Porosity and lA31
CONTROL ROOM Air Outdoor Permeability, Cracking, Structures III.A3-6

Strctral CocrtenExeral)Los.f1Mteia

MAKEUP AIR INTAKE MSonitorri Concrete (External) Loss .(T-0) 3.5.1-24 A
STRUCTURE Exposed to t Program
Weather

MYS - Concrete
CONTROL ROOM Structures
MAKEUP AIR INTAKE Missile Barrier Concrete Air Outdoor Loss of Material, Monitoring III.A3-6 3.5.1-26 A
STRUCTURE Exposed to (External) Cracking Program (T-01)
Weather

MYS - Concrete
CONTROL ROOM Air Outdoor Loss of Material, Structures c II.A3-6
MAKEUP AIR INTAKE S tral Concrete (Extrnl)riMonitoring 3.5.1-26 A
STRUCTURE Exposed (External) Program (T-01)
Weather

MYS - Concrete
ENCLOSURE FOR Air Indoor
CONDENSATE Fire Barrier Concrete Uncontrolled Loss of Material Proteto (A-9 3.3.1-67 A
STORAGE TANK Air (External) Program (A-91)
Indoor Uncontrolled

MYS - Concrete
ENCLOSURE FOR Structural Air Indoor Fire Protection VII.G-29 3316
CONDENSATE Concrete Uncontrolled Loss of Material Program7 AA9
STORAGE TANK Air Support (External) Porm(-1

Indoor Uncontrolled IIII
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Copoet ye I ntenided Mtra Eninm, AgingEfetquri iaAiet NUREG Table
Functiont TyeAigfetReurn Management i.Poga 1801 Vol. 2 3AX.1 Noteý

____ ___ ___ ____ ___ ___ ___ rn tem Item _ _ _

MYS - Concrete
ENCLOSURE FOR Air Indoor Cracking, Loss of Bond, Structures III.A39
CONDENSATE Fire Barrier Concrete Uncontrolled Loss of Material Monitoring (T-04) 3.5.1-23 A
STORAGE TANK Air (External) (Spalling, Scaling) Program
Indoor Uncontrolled

MYS - Concrete
ENCLOSURE FOR Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-9
CONDENSATE Support Concrete Uncontrolled Loss of Material Monitoring (T-04) 3.5.1-23 A
STORAGE TANK Air (External) (Spalling, Scaling) Program
Indoor Uncontrolled

MYS - Concrete
ENCLOSURE FOR Air Indoor Concrete Cracking and Fire Protection vii.G-28
CONDENSATE Fire Barrier Concrete Uncontrolled 3.3.1-65 A
STORAGE TANK Air (External) Spalling Program (A-90)

Indoor Uncontrolled

MYS - Concrete
ENCLOSURE FOR Air Indoor
CONDENSATE Structural Concrete Uncontrolled Concrete Cracking and Fire Protection VII.G-28 3.3.1-65 A
STORAGE TANK Air Support (External) Spalling Program (A-90)

Indoor Uncontrolled

MYS - Concrete
ENCLOSURE FOR Air Indoor Structures III.A3-2
CONDENSATE Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
STORAGE TANKAir (External) Program
Indoor Uncontrolled

MYS - Concrete
ENCLOSURE FOR Structural Air Indoor Structures IIl.A3-2
CONDENSATE Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
STORAGE TANK Air (External) Program

Indoor Uncontrolled
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Componenttrite lntdedr Aging Effect Requiring.A igNRG 'al
,,omonn Type': T Fito Material niomet . Man agement> 8019 Vol. 21t3i. Nt

.- , ,. '. Program. Item Iltem

MYS - Concrete increase in Porosity and
ENCLOSURE FOR' Air Indoor Inreasinity and
CONDENSATE Fire Barrier Concrete Uncontrolled Permeability, Cracking, Fire Protection lll.A3-1O 3.5.1-24 E, 513STO RAG E TANK Air (External) Loss of Material Program (T-06)
Indoor Uncontrolled (Spalling, Scaling)

MYS - Concrete Increase in Porosity and
ENCLOSURE FOR Air Indoor Ices nPrst nENSATE Structural Concrete Uncontrolled Permeability, Cracking, Fire Protection II1.A3-10CONDENSATE Support Loss of Material Program (T-06) 3.5.1-24 E, 513
STORAGE TANK Air (External) (Spalling, Scaling)Indoor Uncontrolled

MYS - ConcreteENCLOSURE FOR Air Indoor PereabintPorosity and Structures

CONDENSATE Fire Barrier Concrete Uncontrolled LsomerilMonitoring -Tn1 3.5.1-24 A
STORAGE TANK Air (External) Loss Scalial Program
Indoor Uncontrolled (Spalling, Scaling)

MYS - Concrete
ENCLOSURE FOR Structural Air Indoor Increase in Porosity and Structures Ill.A3-1O
CONDENSATE Strt Concrete Uncontrolled Losslof Material Monitoring (T-0 3.5.1-24 A
STORAGE TANK Air uppo (External) Loss Scalial Program
Indoor Uncontrolled (Spalling, Scaling)

MYS - Concrete
ENCLOSURE FOR Structural Ground Cracking, Loss of Bond, Structures II1.A3-4
CONDENSATE Strt Concrete Water/Soil Loss of Material Monitoring 3.5.1-31 A
STORAGE TANK Below (External) (Spalling, Scaling) Program
Grade

MYS - Concrete
ENCLOSURE FOR Structural Ground Structures III.A3-2
CONDENSATE Strt Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
STORAGE TANK Below Support (External) Program
Grade

Seabrook Station Unit 1
License Renewal Application

Page 3.5-135



Chapter 3 - Aging Management Review Results

Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

StIntende~d .'Aging Effect Agngequiringb~~L.~~Cunpoencit~ype~ Material Environmenit B'R~ii~ Manageen 1801 Vol. 2 3X~l:Function ManagementPormItmte Nte

MYS - Concrete Increase in Porosity and
ENCLOSURE FOR Structural Ground Pnreaein Prosind Structures lll.A3-5
CONDENSATE Strt Concrete Water/Soil Permeability, Cracking, Monitoring (T-07) 3.5.1-31 A
STORAGE TANK Below (External) (Spalling, Scaling) Program
Grade Si

MYS - Concrete
ENCLOSURE FOR Structural Ground Increase in Porosity and Structures III.A3-7
CONDENSATE Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509
STORAGE TANK Below (External) Strength Program
Grade

MYS - ConcreteENCLOSURE FOR Structural Croil Structures II1.A3-6CONDENSATE Srt Concrete Water/Soil Loss of Material, Monitoring (T-01) 3.5.1-26

STORAGE TANK Below Support (External) Cracking Program
Grade
MYS - Concrete
ENCLOSURE FOR Air Outdoor Cracking, Loss of Bond, Structures Ii.A3-9
CONDENSATE Missile Barrier Concrete (External) Loss of Material Monitoring (T-04) 3.5.1-23 A
STORAGE TANK (Spalling, Scaling) Program
Exposed to Weather

MYS - Concrete
ENCLOSURE FOR Structural Air Outdoor Cracking, Loss of Bond, Structures II1.A3-9
CONDENSATE Support Concrete (External) Loss of Material Monitoring (T-04) 3.5.1-23
STORAGE TANK (Spalling, Scaling) Program
Exposed to Weather
MYS - Concrete

ENCLOSURE FOR Air Outdoor Structures adrkg oti
CONDENSATE Missile Barrier Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27
STORAGE TANK Program
Exposed to Weather
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation
Intendeed :Matgrial Enviro nmentN Aging Effect Re6quirig ANREG Table

Component Type>, FuntioironMaaeeen Management 1801 .V6L.!2' 3.X.1l Note
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MYS - Concrete

Structural Air Outdoor III.A3-2CONDENSATE Strt Concrete ArOtdr Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

STORAGE TANK Support (External) Program .
Exposed to Weather
MYS - ConcreteENCLOSURE FORIncrease in Porosity andCNENCOSUE Ol BAir Outdoor Permeability, Cracking, Structures II1.A3-10CONDENSATE Missile Barrier Concrete Perternal)L fMeabityriac Monitoring 3.5.1-24 ASTOAG TNK(External) Loss of Material (-6
STORAGE TANK (Spalling, Scaling) Program
Exposed to Weather

MYS - Concrete
ENCLOSURE FOR Structural Air Outdoor Increase in Porosity and Structures IIIA3-1OCONDENSATE Stutrl Concrete ArOtor Permeability, Cracking, Monitoring ItA-0 3512
STORAGE TANK Support (External) Loss of Material (T-06) 3.5.1-24 A
Exposed to Weather (Spalling, Scaling) Program

MYS - ConcreteENCLOSURE FOR Structures- Air Outdoor Loss of Material, Monitoring III.A3-6CONDENSATE Missile Barrier Concrete (External) Cracking PrA
STORAGE TANK Program
Exposed to Weather
MYS -•Concrete

ECOUEFRStructures lI1.A3-6 3512
ENCLOSURE FOR Structural Air Outdoor Loss of Material, Monitoring (T-0
STORAGE TANK Support. Concrete (External) Cracking Program (T-01)

Exposed to Weather,

MYS - Concrete Masonry
Unit (CMU) STATION Concrete Air Outdoor Fire Protection II1.A3-11
BLACKOUT - Fire Barrier Block (External)3.5.1-43 E, 513
STRUCTURES Exposed
to Weather
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

lIntended -. Aging Effect Requlinn 9 A4g NRG al~Component Type -zrFcin Material.- -Enivironiment - -_ - _&Managem~ent.. 1801 Vol.'2 ,3AX.1- Note--
- - - . - - ~~~~~anagernent iPornŽ III

MYS - Concrete Masonry
BLACKOUT Stutrl" Cnrt i udo rcigFire Protection t11.A3-11 3.5.1-43 E, 513
Unit (CMU) STATION Structural Concr Iete Air Outdoor Cracking Program io (T.A-12STRUCTURES Exposed Support BLOCK (External) Program (T-12)

to Weather
MYS - Concrete Masonry-

Unit (CMU) STATION Concrete Air Outdoor kStructures IIM.A3-i
BLACKOUT Fire Barrier Block (External) Cracking Monitoring (T-12) 3.5.143 A, 511
STRUCTURES Exposed Program
to Weather
MYS - Concrete Masonry

Unit (CMU) STATION Structural Concrete Air Outdoor Structures IMt.A3-11
BLACKOUT Support BLOCK (External) Cracking Monitoring (T-12) 3.5.1-43 A, 511
STRUCTURES Exposed Program
to Weather

MYS - Concrete NON
SAFETY RELATED Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-9
ELECTRICAL DUCT Support Concrete Uncontrolled Loss of Material Monitoring (T-04) 3.5.1-23 A
BANKS/MANHOLES Air (External) (Spalling, Scaling) Program
Indoor Uncontrolled

MYS - Concrete NON
SAFETY RELATED Structural Air Indoor Structures III.A3-2
ELECTRICAL DUCT Support Concrete Uncontrolled Expansion and Cracking Monitoring (T03) 3.5.1-27 A
BANKS/MANHOLES Air (External) Program

Indoor Uncontrolled

MYS - Concrete NON Increase in Porosity and
SAFETY RELATED Air Indoor Pereabiin Crosind Structures
ELECTRICALPermeability, Cracking, Monitoring 3.5.1-24ASupport Loss of Material (T-06)BANKS/MANHOLES Air (External) (Spalling, Scaling) Program
Indoor Uncontrolled
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

gAging NUEG TableComponenht Type .. Materia[ Envirolnment EfetRqiig~ Management 1801 Vof. 2 .1 Nt

MYS - Concrete NON

SAFETY RELATED GroundCracking, Loss of Bond, Structures

GrounduralII1.A3-2 .. 13

ELECTRICAL DUCT Strt Concrete Water/Soil Loss of Material Monitoring (T-05) 3.5.1-31 A
BANKS/MANHOLES Support (External) (Spalling, Scaling) Program
Below Grade

MYS - Concrete NON
SAFETY RELATED Ground Structures
ELECTRICAL DUCT Structural Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
BANKS/MANHOLES Support (External) Program
Below Grade

MYS - Concrete NON
SAFETY RELATED Structural Ground Pereabiin Crosind Structures II1.A3-7
ELECTRICAL DUCT Support Concrete Water/Soil Loss of Material Monitoring (T-07) 3.5.1-31 A
BANKS/MANHOLES (External) Strengt Program
Below Grade

MYS - Concrete NON
SAFETY RELATED Structural Ground Increase in Porosity and Structures lll.A3-7
ELECTRICAL DUCT Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509
BANKS/MANHOLES Support (External) Strength Program
Below Grade

MYS - Concrete NON
SAFETY RELATED Ground Structures
ELECTRICAL DUCT Structural Concrete Water/Soil Loss of Material, Monitoring (T.A3-6 3.5.1-26 A
BANKS/MANHOLES Support (External) Cracking Program (T-01)
Below Grade

MYS - Concrete NON CaknLs fBn, Srcue
SAFETY RELATED Structural Air Outdoor Crckng Loso od tutrs llA3-9 3512
MANHOLES Exposed to Support Concrete (External) Loss of Material Monitoring (T-04)

Weather (Spalling, Scaling) Program
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

-~ i~eide Aing ,. NUREG ...Table.

MYS - Concrete NON'

SAFETY RELATED • Structural Air Outdoor Exaso ndCaknItrcue1l.A3-2 3512
MANHOLES Exposed to Support Cg(External) Mrigr
WeatherProgram

MYS - Concrete NON Increase inPorosity and ures
SAFETY RELATED Structural Concrete Air Outdoor Permeability, Cracking, Monitoring II1.A3-10 3.5.1-24 A
MANHOLES Exposed to Support (External) Loss of Material (T-06)Weather (Spalling, Scaling) Program

MYS - Concrete NON Structures
SAFETY RELATED Structural Air Outdoor Loss of Material, Monitoring (T.A3-60 3.5.1-26 AMANHOLES Exposed to Support Concrete (External) Cracking MProgram (T-06)

Weather Program

MYS- Concrete SAFETY

DUCATE ELCRCL Structural I ocee Air Indoor Cracking, Loss of Bond, Structures II1.A3-9 3512ETY R D Sttupra Concrete Uncontrolled Loss of Material Monitoring (T-04) 3.5.1-26 A
BANKS/MANHOLES Air Support (External) (Spalling, Scaling) Program

Indoor Uncontrolled

MYS - Concrete SAFETY
RELATED ELECTRICAL Structural Air Indoor Structures

StutuaIArInorIl.A3-2 " 35i2DUCT Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-0) 3.5.1-2 A
BANKS/MANHOLES Air (External) Program
Indoor Uncontrolled

MYS - Concrete SAFETY
RELATED ELECTRICAL Air Indoor Structures III.A3-1DUCT Structural Concrete Uncontrolled pability, Cracking Monitoring 3.5.1-24 A

BANKS/MANHOLES Air (External) LSs oMatProgram
Indoor Uncontrolled
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Inedd Material Envnagement ani 8O1-vo-v.2-3.X(.1 , Note'r
,<Component Type Fu2in-_ -- Mngmnt ~ aAigNRG: fi

- - Prog. ..... Ma tt- m Item'

MYS - Concrete SAFETY
RELATED ELECTRICAL Structural Ground Cracking, Loss of Bond, Structures IIIA3_4
DUCT Support Concrete Water/Soil Loss of Material Monitoring (T-05) 3.5.1-31 A
BANKS/MANHOLES (External) (Spalling, Scaling) Program
Below Grade

MYS - Concrete SAFETY
RELATED ELECTRICAL Structural Ground Structures lII.A_2
DUCT. S•ura Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
BANKS/MANHOLES Support (External) Program

Below Grade

MYS - Concrete SAFETY
RELATED ELECTRICAL Ground Increase in Porosity and Structures
DUCT Structural Concrete Water/Soil Permeability, Cracking, Monitoring 3.5.1-31 A
BANKS/MANHOLES Support (External) Loss of Material Program(T-07)

Below Grade (Spalling, Scaling)

MYS - Concrete SAFETY
RELATED ELECTRICAL Ground Increase in Porosity and Structures Ill.A3-7
DUCT Structural Concrete Water/Soil Permeability, Loss of Monitoring (T-02). 3.5.1-32 A, 509
BANKS/MANHOLES (External) Strength Program -0- :
Below Grade
MYS - Concrete SAFETY

RELATED ELECTRICAL Ground Loss of Material, Structures
DUCT Structural Concrete Water/Soil- Monitoring (T-0 3.5.1-26 A
BANKS/MANHOLES (External) Cracking Program T
Below Grade

MYS - Concrete SAFETY Air Outdoor Cracking, Loss of Bond, Structures' III.A3-9
RELATED MANHOLES Missile Barrier Concrete (External) Loss of Material Monitoring (T-04) 3.5.1-23 A
Exposed to Weather (Spalling, Scaling) Program
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Intended Aging Effect Requirn Ag'ing NUREG ,-TableComponentType . , Material 1 Environment Note p rograrn: 2, Item : .:±
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MYS - Concrete SAFETY Structural' Air Outdoor Cracking, Loss of Bond, Structures III.A3-9
RELATED MANHOLES Support Concrete (External) Loss of Material Monitoring (T-04) 3.5.1-23 A
Exposed to Weather (Spalling, Scaling) Program

MYS - Concrete SAFETY Air Outdoor Structures II1.A3-2
RELATED MANHOLES Missile Barrier Concrete rExpansion and Cracking Monitoring - 3.5.1-27 AExposed to Weather (External) Program (T03)

MYS - Concrete SAFETY Structural Air Outdoor Structuresoring
RELATED MANHOLES Concrete Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Exposed to Weather Program

MYS - Concrete SAFETY Increase in Porosity and Structures
MYLATED MA S Concrete SAir Outdoor Permeability, Cracking, trI.A3-10
RELATED MANHOLES Missile Barrier Concrete (ElMonitoring 3.5.1'24 AExposed to Weather (External) Loss of Material Porm(T-06)

Expose toWeathe(Spalling, Scaling) . Program

MYS - Concrete SAFETY Increase in Porosity and StructuresRELATED MANHOLES tructural Air Outdoor Permeability, Cracking, Monitoring II.A3-10 3.5.124 AELATed MaStructua Concrete (External) Loss of Material Mogram (T-06)Expsedto eaterProgram
(Spalling, Scaling)

MYS - Concrete SAFETY Air Outdoor Loss of Material, Structures IIIA3-6RELATED MANHOLES Missile.Barrer Concrete (External) Cracking ( )Monitoring II1. 3.5.1-26 A
Exposed to Weather Program
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

- ging -,.NUREG> Tableý
Conpoen Tpe Intended Maeil niomn Aging Effect Requiring

Function _..*' - 7 Management ,* Mne~n-181Vl2 3X Nt
_Program Item Item

MYS - Concrete SAFETY Structural Cocee Air Outdoor Loss of Material, Montoringes IIA
RELATED MANHOLES Support Concrete (External) Cracking Monitoring (T-01) 3.5.1-26 A
Exposed to Weather Program

MYS -. Concrete SERVICE Structural Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
WATER ACCESS VAULT Support Concrete Uncontrolled Loss of Material Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled (External) (Spalling, Scaling) Program

MYS - Concrete SERVICE Structural Air Indoor Structures III.A3-2
WATER ACCESS VAULT Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled Support (External) Program

MYS - Concrete SERVICE Air Indoor Increase in Porosity and Structures
WATER ACCESS VAULT Structural Uncontrolled Permeability, Cracking, Monitoring III.A3-10
Air Indoor Uncontrolled Support (Extrol) Loss of Material (T-06) 3.5.1-24 A

WATRACESt(External) (Spalling, Scaling) Program

MYS - Concrete SERVICE Structural Ground Cracking, Loss of Bond, Structures III.A3-4
WATER ACCESS VAULT Support Concrete Water/Soil Loss of Material Monitoring (T-05) 3.5.1-31 A
Below Grade (External) (Spalling, Scaling) Program

MYS - Concrete SERVICE Structural Ground Structures III.A3-2
WATER ACCESS VAULT Support Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Below Grade (External) Program
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

- ~ ~ ntne Aging Effect Requiring ~ Aig~ 5UE al~Component Type~ *. Fcto materials -Environment% - _ -anagement -1801 Vol.2. 3.X:1 Note~
-. ucto Management lt mi

MYS - Concrete SERVICE Ground Increase in Porosity and StructuresWATER ACCESS VAULT Structural Concrete Water/Soil Permeability, Cracking, Monitoring IIIA3-5
Below Grade Loss of Material (T-07) 3.5.1-31 A
WATeR GraCCeSSVAUL Support (External) (Spalling, Scaling) Program

MYS - Concrete SERVICE Structural Ground Increase in Porosity and Structures III.A3-7
WATER ACCESS VAULT Supportua Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509
Below Grade (External) Strength Program

MYS - Concrete SERVICE tGround Structures II1.A3-6

WATER ACCESS VAULT ructural Concrete Water/Soil Monitoring (T01) 3.5.1-26 A
Below Grade Support (External) Cracking Program

MYS - Concrete SERVICE Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4
WATER ACCESS VAULT Support Concrete (External) Loss of Material Monitoring (T-05) 3.5.1-31 A, 509
Exposed to Raw Water (Spalling, Scaling) Program (

MYS - Concrete SERVICE Structural Raw Water Structures III.A3-2
WATER ACCESS VAULT Strt Concrete Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Exposed to Raw Water Support (External) Program

MYS - Concrete STATION

BLACKOUT Structural Ground Cracking, Loss of Bond, Structures III.A3-4
STRUCTURES Below Support Concrete Water/Soil Loss of Material Monitoring (T-05) 3.5.1-31 A
TrU E op(External) (Spalling, Scaling) Program

Grade
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Intended .. Aging Effect~uinAgn -. -NURIEGr~~a~
m nenye: . Material• Environment Mnageen _Management 18001V4l.2 N3ot.1: N ,N
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MYS - Concrete STATION Ground Structures
BLACKOUT Structural GrudSrcue ll.A3-2STRUTURESuBlowaS Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 ASTRUCTURES Below Support (External) Program
Grade

MYS - Concrete STATION Ground Increase in Porosity and StructuresBLCOTS t rudPereblity Cracking, StucursIl.A3-5 .
BLACKOUT Structural Concrete Water/Soil ermeaily, Monitoring 3.5.1-31 A•Loss of Material (T-07)
STRUCTURES Below Support (External) (spatigSalProgramng
Grade (Spalling, Scaling)

MYS - Concrete STATION Ground Increase in Porosity and Structures
BLACKUT Strt Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509
STRUCTURES Below Support (External) Strength Program
Grade

GrudStructures lI1.A3-6 3512
MYS - Concrete STATION Ground LosoSaeraMntoringtuTres
BLACKOUT, Structural Concrete Water/Soil Loss of Material, Monitoring Crai-n 3.5.1-26 A
STRUCTURES Below Support (External) Cracking Program
Grade

MYS - Concrete STATION
BLACKOUT Structural Air Outdoor Cracking, Loss of Bond, Structures II1.A3-9 3.5.1-23 A
STRUCTURES Exposed Support Concrete (External) Loss of Material Monitoring (T-04)toWahr(Spalling, Scaling) Programto Weather

MYS - Concrete STATION Structures
BLACKOUT Structural Air Outdoor Expansion and Cracking Monitoring (T.A3-23 3.5.1-27 A
STRUCTURES Exposed Support (External) Program (T03)
to Weather Program
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Component Type Mnten-ed Material Aging Efec Requir-ng AgMngemUREtI :.abIF2unction Eniomn anagemenLgent 10Vo.2 .X Ne~½ Progra Item' Item

MYS - Concrete STATION Increase in Porosity and Mtr
BAKUStutrlAir Outdoor Perebilty Craki Stuctre IIl.A3-10

STRUCTURES Exposed Support (External) Loss of Material Monitoring T-06) 3.5.1-24 A

to Weather (Spalling, Scaling) Program

MYS - Concrete STATION Structures
BLACKOUT Structural Concrete Air Outdoor Loss of Material, Monitoring I.A3-6 3.5.1-26 A
STRUCTURES Exposed Support (External) Cracking Program (T-0)
to Weather

MYS - Concrete Sump
CONTROL ROOM Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4
MAKEUP AIR INTAKE Strt Concrete raLoss of Material Monitoring-
STRUCTURE Exposed to Support (External)(Spalling, Scaling) Program (T-05)
Raw Water

MYS - Concrete Sump
CONTROL ROOM Structures
MAKEUPAIR INTAKE Structural Concrete RawWater Expansion and Cracking Monitoring III.A3-2 3.5.1-27 A
STRUCTURE Exposed to Program
Raw Water

MYS - Concrete Sump
NON SAFETY RELATED Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4
ELECTRICAL DUCT Support Concrete (External) Loss of Material Monitoring (T-05) 3.5.1-31 A, 509
BANKS/MANHOLES (Spalling, Scaling) Program
Exposed to Raw Water

MYS - Concrete Sump
NON .SAFETY RELATED Stut rlR w W trStructures IIA -ELECTRICAL DUCT Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

BANKS/MANHOLES Program
Exposed to Raw Water
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Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation

~ Mteral nvronent Agig ging NUREG Table
Ctomponent Type . .... Eet g Ma ali Environment, . Management: 1801VOl. 2 3.X1 NoteFu~nCtion Management~~... ~ n:. Ie

MYS - Concrete Sump
SAFETY RELATED Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4
ELECTRICAL DUCT Concrete awaer Loss of Material Monitoring (T-05) 3.5.1-31 A, 509
BANKS/MANHOLES Support (External) (Spalling, Scaling) Program
Exposed to Raw Water

MYS - Concrete Sump
SAFETY RELATED SrcueELETRICALED Structural Raw Water Structures II1.A3-2ELECTRICAL DUCT Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
BAN KS/MVAN HOLES Program

Exposed to Raw Water

MYS - EPDM Roof
ENCLOSURE FOR Shelter, Air Outdoor Separation, Structures lll.A6-12
CONDENSATE Shection Roofing envionmental Monitoring (TP-7) 3.5.1-44 A, 505
STORAGE TANK Protection (External) Degradation, Water In- Program
Exposed to Weather Leakage

MYS - EPDM Roof Separation, Structures
STATION BLACKOUT Shelter, Roofing A Outdoor Environmental tr3.5.1-44 A, 505
STRUCTURES Exposed Protection (External) Degradation, Water In- Program (TP7)
to Weather Leakage

MYS - Penetration Seal
ENCLOSURE FOR Shelter, Air Outdoor Increased Hardness and Structures VII.G-2
CONDENSATE Shection Elastomer Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515
STORAGE TANK Protection (External) Strength Program
Exposed to Weather

MYS - Seismic Isolation
Joint SAFETY RELATED Air Indoor Increased Hardness and Structures VII.G-1
ELECTRICAL DUCT Separation Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19) 3.3.1-61 E, 515
BANKS/MANHOLES Air (External) Strength Program

.Indoor Uncontrolled

Seabrook Station Unit 1
License Renewal Application

Page 3.5-147



Chapter 3- Aging Management Review Results

Table 3.5.2-4

Miscellaneous Yard Structures

Summary of Aging Management Evaluation
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MYS.- Stainless Steel
ECOUEFRStructures II.27 3510A

ENCLOSURE FOR Structural Stainless Air Outdoor LosocMtrasMntr.1n2-7
CONDENSATE Support Steel (External) Loss of Material Monitoring (TP-6) 3.5.1-50 A
STORAGE TANK Program
Exposed to Weather
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Miscellaneous Yard Structures

Summary of Aging Management Evaluation

Standard Notes

Note Description
A Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1 801 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-1 801 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-1 801 for material, environment and aging effect, but a different aging management program is credited or

NUREG-1 801 identifies a plant-specific aging management program.
F Material not in NUREG-1 801 for this component.
G Environment not in NUREG-1 801 for this component and material.
H Aging effect not in NUREG-1 801 for this component, material and environment combination.
I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.
J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.
502 Aging effect includes "Fretting or Lockup" due to wear.
503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.
504 Fatigue analysis exists and TLAA applies.
505 Built-up roofing is not in GALL; II1.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is

Structures Monitoring.
506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.
507 Spent Fuel Pool temperature < 60°C (<1400 F); water chemistry and temperature will be maintained by the Water Chemistry Program.
508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging

effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.
509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.
510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.
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511 At Seabrook Station, XI.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI.S5
"Masonry Wall Program" are combined under XI.S6 "Structures Monitoring Program".

512 Raw water in lined & unlined concrete sumps.
513 Seabrook Station will age manage this condition through the Fire Protection Program.
514 Seabrook Station will age manage this condition through the Structures Monitoring Program.
515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier

seals. Seabrook Station will manage such aging effects fornon-Fire Barrier elastomer seals with the Structures Monitoring Program.
516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the

aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.
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Primary Structures

Summary of Aging Management Evaluation

Intended Mtra Ei1Omt Aging Effect Agig NuEGV, ab_
-opnntTp Matria Man Requiringt - anagement 180.1-Vol. 2~ 3.X.1 Note
Copoen ~agmetProgra m< Item Item

PST - (Structural) Fire Non- Air IndoorProofing - CDG- Exposed to Fire Barrier Metallic Andoor Fire Protection VII.G-29 3.3.1-67 C, 506Uncontrolled Loss of Material 3.Program C,-506

Air Indoor Uncontrolled Fire ng
Proofing (xenl

Non-PST - (Structural) Fire Metallic Air Indoor Structures VII.G-29
Proofing - CDG- Exposed to Fire Barrier Me- Uncontrolled Loss of Material Monitoring (A-91) 3.3.1-67 C, 506
Air Indoor Uncontrolled Fire- (External) ProgramProofing

PST - (Structural) Fire Non- Air IndoorBrir Metallic Ai norFire Protection VII.G-29
Proofing - CDG- Exposed to Fire Uncontrolled Loss of Material Prog (A-9 3.3.1-67 C, 506
Air Indoor Uncontrolled Fire-ng

Proofing (xenlPST - (Structural) Fire Non-Proig-CG xoe o ieBrir Metallic Air Indoor - Structures VII.G-29 337 C50
Uncontrolled Loss of Material Monitoring (A-91) 3.1-7 C56

Air Indoor Uncontrolled Fireoin

PST - Built-Up Roofing - Shelter, Roig Air Outdoor Separation, Environmental Structures lI1.A6-12 3514 H 0

CDG- Exposed to Air Proteto Roofing (Exter Degradation, Water In- Monitoring I (TP-7) 3.5.1-44 H, 505
Outdoor Protection (External) Leakage Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Intended AAion Efanagemirent Agiang NUREGS ITable'ZCoinwonent Type. ~ Fnto Material Environment ~AigEfetRqrng Manag4ement. .1801 Vol. 2 I3.X.1' Note

Outdoor P n Leakage Program

PST - Built-Up Roofing - Shelter, Air Outdoor Separation, Environmental Structures II1.A6-12

FSB- Exposed to.Air . Protection Roofing (External) Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505
Outdoor Leakage Program

PST - Built-Up Roofing - Shelter Air Outdoor Separation, Environmental Structures II1.A6-12
PAB- Exposed to Air Sheter, Roofing ArOtdr Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505
Outdoor Protection (External) Leakage Program (T-.7)

PST - Built-Up Roofing - Shelter, Air Outdoor Separation, Environmental Structures II.A6-12
PCEW- Exposed to Air Protection Roofing (External) Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H,505
Outdoor Leakage Program

PST - Built-Up Roofing - Shelter, Air Outdoor Separation, Environmental Structures IIlA6-12

PHA- Exposed to Air Protection RExternal) Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H,505Outdoor Leakage Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

-; 'Intended' ~ ~ ~ 1 ~'Aging~ UEGg*TbeEnene 1 Aging Effect Requiring 8i.L2Compppent Type Fucin~ Material~ Evironment *.§~a gmn . Managnet. 1801 Nte
- , i ''Item ,_gement

PST - Built-Up'Roofing - Shelter, Ai Outdoor Separation, Environmental Structures II1.A6-12
TEA- Exposed to Air Protection Roofing (Extrnal) Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505
Outdoor Leakage Program

PST - Built-Up, Roofing - Shelter, Air Outdoor Separation, Environmental Structures II1.A6-12
WPB- Exposed to Air Shectirn Roofing ArOtdr Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505Outdoor Protection (External) Leakage Program

PST - Carbon Steel -CDG- Structural Air Indoor Structures II1.A1-12
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel -CDG- Structural IOutdoor Structures
Steel Air Loss of Material Monitoring (T-1 3.5.1-25 A, 503

Exposed to Air Outdoor Support (External) Program (T-11)

PST - Carbon Steel - Structural Air Outdoor Structures IIIA3-12
CEHMS- Exposed to Air Support Steel Loss of Material Monitoring (T-11) 3.5.1-25 A,503
Outdoor Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

olntendedTyp Materials Environment -Angfeteurg ...... IanagiemtX 1801 Vol. Z: ..3._1X.l Note
omoeye Function _ anagement , Po~m' -Ie

PST - Carbon Steel Door - Air Indoor StructuresStructural III.A1-12
CDG- Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel Door - Structural Air Outdoor Structures Il.A1-12
CDG- Exposed to Air Support Steel (External) Loss of Material Monitoring (T-1 1) 3.5.1-25 A, 503
Outdoor Program

PST - Carbon Steel Door- Structural Air Indoor Structures II1.A3-12
EFP- Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST-Carbon Steel Door- Structural Structures
EFP- Exposed to Air Steel ArOtdr Loss of Material Monitoring (T-1 3.5.1-25 A, 503
Outdoor Support (External) Program (T-11)

PST - Carbon Steel Door - HELB Air Indoor Structures
FSB- Exposed to Air Indoor Shielding Steel Uncontrolled Loss of Material Monitoring (T-1A1) 3.5.1-25 A
Uncontrolled (External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary.Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

kIII.A5-12

oSB-xposed ty A o InteSruc Mteal Envonmen Aging Effect Requiri trng (-1 3.5.1
' C t Manae

gupport (Extra Proram x lo

PST - Carbon Steel Door - Air Indoor Structures

Structural ArutorII1.A5-12

FSB- Exposed to Air Indoor Steel Uncontrolled Loss of Material Monitoring (T11) 3.5.1-25 A
Uncontrolled Support (External) Program

PST - Carbon Steel Door - Steel Air Outdoora LostoeMaerildSrucure
FSB- O o Air Support Steel Waternal) Loss of Material(T-11) 3.5.1-25 A, 503
Oute Eosedta Support (External) Program

PST - Carbon Steel Door - HELB Air w/Borated Boric Acid 111.12-11FSB- in Air with Borated Support Steel Water Leakage Loss of Material Program (T-25)A
Water Leakage (External)

PST -Carbon Steel Door- StutrlAir w/Borated Boric Acid 11l.132-11 3515
FSB- in Air with Borated Stpprutua Steel Water Leakage Loss of Material Program (T-25) 3515
Water Leakage Spot(External)

PST - Carbon Steel Door - HELB Air Indoor Structures
PAB- Exposed to Air Indoor Steel Uncontrolled Loss of Material Monitoring (T-1 3.5.1-25 A
Uncontrolled Shielding (External) Program (T-11)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

Inten'ded Aging NUREG jabuiriegC,,omponent Type Fnto Material Environment Agn fetRqiig Management 1801 Vol. 2 3.X.1~ Noteý

PST - Carbon Steel Door - Structural Air Indoor Structures Ill.A312
PAB- Exposed to Air Indoor Steel Uncontrolled Loss of Material Monitoring (T-11). 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel Door - StructuresStructural Air Outdoor . II1.A3-12
PAB- Exposed to Air Support Steel (External) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503Outdoor Program

PST - Carbon Steel Door - " Air w/BoratedPBnirthBrtd HELB Sel ArwBatdBoric Acid II1.B2-11 3515
PAB- in Airwith Borated Shielding Steel Water Leakage Loss of Material Program (T-25)A
Water Leakage (External)

PST - Carbon Steel Door - Air w/Borated BoricAcid 111.12-11
PAB- in Air with Borated Structural Steel Water Leakage Loss of Material ProgricA (TA2-PA-inAr ih oatd Support Program (T-25) 3515
Water Leakage (External)

PST - Carbon Steel Door - HELB Air Indoor Structures III.A3-12
PCEW- Exposed to Air Shielding Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Indoor Uncontrolled (External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East &,West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Int~de . . 'inEffct e urin -Aging ZNUREG 7I Table~-~Component Type Material AEvrnet ging Efec geqManan-Manctional: 5 Management Mngement- 1801IVol. 2 3.XI1 Note

PST - Carbon Steel Door- Structural Air Indoor Structures Ill.A3-12
PCEW- Exposed toSupport Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Indoor Uncontrolled (External) Program

PST - Carbon Steel Door - Structural Air Outdoor Structures III.A3-12
PCEW- Exposed to Air Support Steel (Externa!) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503
Outdoor Program

PST - Carbon Steel Door - Structural Air Indoor Structures
WPB- Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel Door - Structural Air Outdoor Structures Ill.A3-12
WPB- Exposed toAir Support Steel (Etea Loss of Material Monitoring (T-11) 3.5.1-25 A, 503
Outdoor Program

PST - Carbon Steel Door - Structural Air w/Borated BoricAcid 111.12-11
WPB- in Air with Borated Strt Steel Water Leakage Loss of Material Program (T-25) 3.5.1-55 A
Water Leakage Support (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Ilitended -~ Aging Effect Requiring Agn__ NUG Tal7Component Ty~pe Material Managementt ManagebmeritL. 1801 Vol.'2_ - 3.X.1 Note2ý
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PST - Carbon Steel -EFP- Structural Air Indoor Structures II1.A3-12
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A

Uncontrolled (External) Program

StructuresPS abnSel-F- SetrAir Outdoor Stucurs 1l.A3-12
PST - Carbon Steel -EFP- Shelter, Steel AEtdo Loss of Material Monitoring (T-11) 3.5.1-25 A, 503
Exposed to Air Outdoor Protection (External) Program

PST - Carbon Steel -EFP- Structural Air Outdoor Structures III.A3-12Steel ArOtor Loss of Material Sontoructures .51-5 ,
Exposed to Air Outdoor Support (External) Program (T-11) 3.5.1-25 A,503

PST - Carbon Steel Fire Air Indoor Fire Protection VII.G-3
Door-CDG- Exposed to Air Fire Barrier Steel Uncontrolled Loss of Material Program (A-21) 3.3.1-63 A
Indoor Uncontrolled (External)

PST - Carbon Steel Fire Air Indoor Fire Protection VII.G-3
Door -EFP- Exposed to Air Fire Barrier Steel Uncontrolled Loss of Material Program (A-21)A
Indoor Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Carbon Steel Fire Air Indoor Fire Protection VII.G-3
Door -FSB- Exposed to Air Fire Barrier Steel Uncontrolled Loss of Material Program (A-21)3.3.1-63
Indoor Uncontrolled (External)

PST - Carbon Steel Fire Air w/Borated Boric Acid II1.B2-11
Door -FSB- in Air with Fire Barrier Steel Water Leakage Loss of Material Borac (T-25) 3.5.1-55 A
Borated Water Leakage (External) Program (T-25)

PST - Carbon Steel Fire Air Indoor Fire Protection VII.G-3
Door -PAB- Exposed to Air Fire Barrier Steel Uncontrolled Loss of Material Prog -3.3.1-63
Indoor Uncontrolled (External) Program (A-21)

PST - Carbon Steel Fire Air w/Borated Boric Acid II1.B2-11
Door -PAB- in Air with Fire Barrier Steel Water Leakage Loss of Material Program (T-25)3.5.1-55
Borated Water Leakage (External)

PST - Carbon Steel Fire Air Indoor Fire Protection VII.G-3
Door -PCEW- Exposed to Fire Barrier Steel Uncontrolled Loss of Material Program (A-21)3.3.1-63
Air Indoor Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

'Coponnt ype Intended Maeil -Evrnet Aging Efect Requrn ging NUE 'a
Copoennct Mtrilonirnmn _ _quirimng7 Management 1801 Vol. 2 ~3.X.1 -Note

Programs Item Item

PST - Carbon Steel Fire Air Indoor Fire Protection VII.G-3
Door -WPB- Exposed to Air Fire Barrier Steel Uncontrolled Loss of Material Program (A-21)A
Indoor Uncontrolled (External)

PST - Carbon Steel Fire Air w/Borated Boric Acid I1.B2-11
Door -WPB- in Air with Fire Barrier Steel Water Leakage Loss of Material Program (T25) 3.5.1-55 A
Borated Water Leakage (External)

PST - Carbon Steel -'FSB- Structural Air Indoor Structures lll.A512
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel -FSB-in Structural Air w/Borated Boric Acid 111.12-11
Air with Borated Water Support Steel Water Leakage Loss of Material Program (T-25) 3.5.1-55 A
Leakage (External)

PST - Carbon Steel -PAB- Structural Air Indoor Structures III.A3-12Exposed to Air Indoor Sur Steel Uncontrolled Loss of Material Monitoring (T-1 3.5.1-25 A

Uncontrolled (External) Program1)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB)," Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

UAging )NOR . -Table.

PST - Carbon Steel -PAB- Structural Stee (Exteornl PtrogtramII.3Exoe oArOtor Spot Steel (Etra) Loss of Material Monitoring (T-1 1) 3.5.1-25 A, 503
Exposed to Air Outdoor Support (Program

PST - Carbon Steel -PAB- in Air w/Borated
Air with Borated Water Structural Steel Water Leakage Loss of Material Boric Acid (-B2-11 3.5.1-55 A
Leakage. Support (External) Program (T-25)

PST - Carbon Steel -PCEW- Air Indoor Structures
Exposed to Air Indoor Flood Barrier Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel -PCEW- Air Indoor StructuresExposed to Airindoor Support Steel Uncontrolled Loss of Material Monitoring (T-1A1) 3.5.1-25 A
Uncontrolled .(Exteal) Program

PST- Carbon Steel -PCEW- Structural Air Outdoor Structures II1.A3-12
Exposed to Air Outdoor Support Steel (External) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503

Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and ReactorMakeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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FunctiontTyp Material EnvironmentE g ~ u n Managemnent 1801 Vol. 2 ,3..X-1 Note

SPro gram IJtem itm

PST - Carbon Steel -PHA- Structural Air Indoor Structures Ill.A3-12
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11)3.5.1-25 A
Uncontrolled (External) Program

StructuresPST - Carbon Steel -PHA- Shelter, Steel Air Outdoor Loss of Material Monitoring (TI.A3-12 3.5.1-25 A,503
Exposed to Air Outdoor Protection (External) Program (T-11)

PST - Carbon Steel -PHA- Structural Air Outdoor Structures III.A3-12
Exposed to Air Outdoor Support Steel (Eternal) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503

Program

PST - Carbon Steel -TFA- Structural Air Indoor Structures III.A3.12
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel -TFA- Shelter, Steel AirLoss of Material Stru eg 3.5.1-25 A, 503
Exposed to Air Outdoor Protection (External) Monitoring (T-11)

Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), MainSteam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for-Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Carbon Steel -TFA- Structural Air Outdoor Structures II1.A3-12
pse t Ar Stel-E Strt Steel (External) Loss of Material Monitoring (T-1 1) 3.5.1-25 A, 503

Exposed to Air Outdoor Support (Program

PST - Carbon Steel -TFA- in Structural Air w/Borated Boric Acid lll.B2-11
Air with Borated Water Support Steel Water Leakage Loss of Material 3.5.1-55 A
Leakage S o(External) Program (T-25)

PST - Carbon Steel -WPB- Structural Air Indoor Structures III.A3-12
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Uncontrolled (External) Program

PST - Carbon Steel -WPB- Shelter Air Outdoor Structures II1.A3-12EPoSed tron AirSOtdoor -Steel Loss of Material Monitoring (T-il) 3.5.1-25 A, 503Exposed to Air Outdoor Protection (External) Program

PST - Carbon Steel -WPB- Structural Air Outdoor Structures II1.A3-12
Exposed to Air Outdoor Support Steel (External) Loss of Material Monitoring (T-11) 3.5.1-25 A, 503

Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and.Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1 +
License Renewal Application
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PST - Carbon Steel -WPB- Air w/Borated Boric Acid 111.12-31
in Air with Borated Water Sura Steel Water Leakage Loss of Material 3.5.1-55 T
Leakage Support (External) Program (T-25)

PST - Conduit Fire Wrap - Air Indoor 111.B24
CDG- Exposed to Air Indoor Fire Barrier Aluminum Uncontrolled None None (TP-8) 3.5.1-58 A
Uncontrolled (External)

PST - Conduit Fire Wrap - Air Indoor I11.B2-4
PAB- Exposed to Air Indoor Fire Barrier Aluminum Uncontrolled None None (TP-8) 3.5.1-58 A
Uncontrolled (External)

PST - Conduit Fire Wrap - Air w/Borated Boric Acid I11.B2-6
PAB- in Air with Borated Fire Barrier Aluminum Water Leakage Loss of Material Program (TP-3) 3.5.1-55 A
Water Leakage (External))

PST - Conduit Fire Wrap - Air Indoor II1.B24
WPB- Exposed to Air Indoor Fire Barrier Aluminum Uncontrolled None None (TPB2) 3.5.1-58 A
Uncontrolled (External) (TP-8)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Intended Aging Effect Requiring AigNRG. al~Com'ponent Type' Fnto Material Environment Management geet' 18011Vol. 2 3.X1 _Note'
- rogramK Item -A tern

PST - Conduit Fire Wrap - Air w/Borated Boric Acid 1I1.B2-6
WPB- in Air with Borated Fire Barrier Aluminum Water Leakage Loss of Material Program (TP-3) 3.5.1-55 A
Water Leakage (External))

PST - Elastomers -CDG- C B Air Indoor Increased Hardness, StructuresPS-Eatmr CG ontro Bd VII.G-1 33.-1 E55
Exposed to Air Indoor Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19)3.3.1-61 E, 515
Uncontrolled (External) Strength Program

PST - Elastomers -CDG- Air Indoor Increased Hardness, Structures
Exposed to Air Indoor Flood Barrier Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19) 3.3.1-61 E, 515
Uncontrolled (External) Strength Program

PST - Elastomers -CDG- Expansion/ Air Outdoor Increased Hardness, Structures VI.G-2Air Outdoor Separation Elastomer Shrinkage and Loss of Monitoring (AG-20 3.3.1-61 E, 515Strength Program

PST - Elastomers -CDG- Shelter, Air Outdoor Increased Hardness, Structures VIi.G-2Ehrnastomerss f ontoin 3.3.1-61 E, 515
Exposed to Air Outdoor Protection (External) Shrinkage and Loss of Monitoring (A-20)

Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

Intended - Agn Effgct RequirinTablCompobnent Type Fucin Material Environment Agin ý!Manaemfent >i80Y1 Vl.2 3,X.1 I -Note-
-Program..<tern: . Item.

PST - Elastomers -EFP- Expansion! Air Outdoor Increased Hardness, Structures VII.G-2
Exposed to Air Outdoor Separation Elastomer (Exter Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515

(External) Strength Program

PST - Elastomers -EFP- Shelter,Air Outdoor Increased Hardness, Structures VII.G-2Exposed to Air Outdoor Prtectin Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515
Strength Program

PST - Elastomers -FSB- Expansion/ Air Outdoor Increased Hardness, Structures VII.G-2Exposed to Air Outdoor Separation Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515Strength Program

PST - Elastomers -FSB- Shelter,Air Outdoor Increased Hardness, Structures VI.G-2Exposed to Air Outdoor Prhtete n Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515
Strength Program

PST - Elastomers -PAB- Expansion/ Air Outdoor Increased Hardness, Structures VIL.G-2
Exposed to Air Outdoor Separation Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515

Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

Intended Maeil Evrnet Aging Effect Requjirin ~nag -. EG e S e d"'able1vo.2 3..ý .NtComponent Type Function M eMn 12nment Ma
= , Pogra - tem Itr

PST - Elastomers -PAB- Shelter, Air Outdoor Increased Hardness, Structures VLG-2
Exposed to Air Outdoor Protection (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515

Strength Program

PST - Elastomers -PCEW- Expansion/ Air Outdoor Increased Hardness, Structures VII.G-2Exposed to Air Outdoor Separation Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515Strength Program

PST - Elastomers -PCEW- Shelter, Air Outdoor Increased Hardness, Structures VIIG2
(External) Shrinkage and Loss of Monitoring (A20) 3.3.1-61 E, 515Strength Program

PST - Elastomers -PHA- Expansion/ Air Outdoor Increased Hardness, Structures VIL.G-2Exposed to Air Outdoor Separation Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515Strength Program

PST - Elastomers -PHA- Shelter, Air Outdoor Increased Hardness, Structures VLG-2 3

E sc (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

pttntrded AgingcEffect Requisg, S gunge NUREG-2

PS -cP Elsomr -TF- Epni/ Elsoe hinaeadLs of Moitringr (A tem 3..-1 E1
os toAentTyped S tion rial Evironment Management 1801V V.2 r X.gNote

PST-~~~~~~~ --somr -TFA Shelter, lsoetEtrnlehikg adLs f Mnioig (-0 .m.-61E 1
PST - Elastomers -TEA- Expansion/ Air Outdoor Increased Hardness, Structures VII.G-2
Exposed to Air Outdoor Separation Elastomer (External) Shrinkage and Loss of Monitoring (A20)3.3.1-61 E, 515

Strength Program

PST - Elastomers -TEA- Shelter, Air Outdoor Increased Hardness, Structures VIIG2
Elastom (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515

Strength Program

PST - Elastomers -WPB- Expansion/ Air Outdoor Increased Hardness, Structures VII.G-2
-EExposed to Air indoor Separrion Elastomer (Extrol) Shrinkage and Loss of Monitoring (A-) 3.3.1-61 E, 515

Expostroed t r(External) Strength Program

PST - Elastomers -WPB- Shelter, Eatmr Air Outdoor Increased Hardness, Structures VII.G-23.1-1 E55
Exposed to Air Outdoor Protection Eatmr(External) Shrinkage and Loss of Monitoring (A-20)3.161 E55

Strength Program

PST - Fire Penetration Seal Air Indoor Increased Hardness, FiePoctn VI.1
-CDG- Exposed to Air Indoor Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of FrPotcin V.G1 3.3.1-61 A
Uncontrolled (External) StrengthPrga(A19

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

K -Agig .5) NUREG TableC peTI Type unc' d iMatenrial-E..iroem-nt Aging Effect Requiring Mara
ctmonnonp Envronen ... <::qqMnaeen!O~..ernent] -1-801 Vol. 2 3.X.1 - NoterogranimIe

PST - Fire Penetration Seal Air Indoor Increased Hardness, Fire Protection VII.G-1
-EFP- Exposed to Air Indoor Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Program (A-19) 3.3.1-61 A
Uncontrolled (External) Strength

PST - Fire Penetration Seal Air Indoor Increased Hardness,
-FSB- Exposed to Air Indoor Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Fire Protection VII.G-1 3.3.1-61 A
Uncontrolled (External) Strength Program (A-19)

PST - Fire Penetration Seal Air Indoor Increased Hardness, Fire Protection VII.G-1
-PAB- Exposed to Air Indoor Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Program (A-19)
Uncontrolled (External) Strength

PST - Fire Penetration Seal Air Indoor Increased Hardness, Fire Protection VII.G-1
-PCEW- Exposed to Air Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Program (A-19) 3.3.1-61 A
Indoor Uncontrolled (External) Strength

PST - Fire Penetration Seal Air Indoor Increased Hardness, Fire Protection VII.G-1
-WPB- Exposed to Air Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Program (A-19) 3.3.1-61 A
Indoor Uncontrolled (External) Strength

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

In~tdEvrnentded Aging NURkEG Table
Component Type Material Envionmn ng Effeemnt 18iuVoli2ng1"'~Function m-Manage11ijient Maaemn 180 -ol. 3X11 Note:

S *.. _____Programi r-L Itemi-T - temn

PST - Lubrite® Plate -PAB- Air Indoor Structures
Exposed to Air Indoor Support Lubrite Uncontrolled Function Monitoring (TP-1) 3.5.1-52 AUncontrolled (External) Program

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures III.A1-4
CDG- Below Grade Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures III.A1-4

CIDG- Below Grade Support Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
(External) Scaling) Program

PST - Reinforced Concrete - Ground Structures III.A1-2PST - Reiorcd e Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
COG- Below Grade (External) Program

Ground Structures
PST - Reinforced Concrete - Struc tural GonStuurs III.A1-2CDG- BelowrGrade Support Concrete Water/Soil Expansion and Cracking Monitoring .. (T-03) 3.5.1-27 A

(External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Groundgin Increas inb' Pooiy2nd Srcue
Intended WAging Effect Requiring, I.U1TbComponent Type Material Environentn Management 1801 Vol. 2 3.X.11 Note

C -eoGdExrl SlgPr6gram item Itemam

Ground Increase in Porosity and StructuresPST - Reinforced Concrete - F dr ier Permeability, Cracking, III.A1-5
CDG- Below Grade Floort Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-07) 3.5.1-31 A

(External) Ssa tinang ProgramScaling)

PST - Reinforced Concrete - StructGround Increase in Porosity and StructuresPST -arrier Concrete Water/Soil Permeability, Cracking Monitoring (.A1-5 3.5.1-31 ACD-BlwGaeSpotLoss of Material (Spalling, Prgrm-07)
COG- Below Grade (External) Scaling) Program

PST - Reinforced Concrete - Ground Increase in Porosity and Structures III.A1-7
COG- Below Grade Flood Barrier Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509

(External) Strength Program

PST- Rinorcd oncet - trctualGround Increase in Porosity and Structures I.l7
COG- Below Grade Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509

PST- Reinforced Concrete - Ground Structures II1.A3-6
CDG- BelowrGrade Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

(External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

IntenidedJ- - Aging Effect R '.Agin UE al
Component Type Material __ Mniumn gequrng....Manaigemnent 1801 Vol.ý2 &X XI Note

- ___ Program . I~tem Item .

PST- Reinforced Concrete - Structural Ground Structures II1.A3-6PST- Reiorcd e Strt Concrete Water/Soil Loss of Material, Cracking Monitorinrg -(T-01) 3.5.1-26 A
CDG- Below Grade Support (External) Program

PST- Reinforced Concrete - Air Indoor Fire Protection VII.G-29
CDG- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material Program (A-91)3.3.1-67
Uncontrolled (External)

PST- Reinforced Concrete - Structural Air Indoor Fire Protection VII.G-29
CDG- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material Program (A-91)3.3.1-67
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures
CDG- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-0) 3.5.1-23A
Uncontrolled (External) Scaling) Program (T04)

PST - Reinforced Concrete - Structural Air Indoor Cracking, Loss of Bond, Structures II1.A1-9
CDG- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Inteide'd AgingI nvrnmn Effect RequirinAgn NRE TalCoGomponent-Type FunctioEnvir t Manaent 1801MVol.r 2 3.X. Note
-. - gra Item'. Itm

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
CDG- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Spalling Program (A-90)A
Uncontrolled (External)

PST - Reinforced Concrete - Structural Air Indoor Concrete Cracking and Fire Protection VII.G-28
CDG- Exposed to Air Indoor Strt Concrete Uncontrolled Spalling Program (A-0G) 3.3.1-65 A
Uncontrolled Support (External)

PST - Reinforced Concrete - Air Indoor Structures
CDG- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-0 3.5.1-27 A
Uncontrolled (External) Program (T03)

PST - Reinforced Concrete - Structural Air Indoor Structures III.A1-2
CDG- Exposed to Air Indoor Strt Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled Support (External) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
CDG- Exposed to Air Indoor Fire Barrier Concrete' Uncontrolled Permeability, Cracking, Monitoring II.A1-10 3.5.1-24 A
Uncontrolled (External) Loss of Material (Spalling, Mogram (T-06)Scaling)(Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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__ - ~gig eql!Adfgý=ng.,-: ýNUREG. i ,Table,

PST - Reinforced Concrete - StucurlAir Indoor Increase in Porosity and Structures
C mponentSupport Loss of Material (Spalling, ri (T-06)

Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Missile Air Outdoor Cracking, Loss of Bond, Structures III.A1-9
CDG- Exposed to Air Barrier Concrete (Extroll) Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor (External) Scaling) Program

PST - Reinforced Concrete - Cracking, Loss of Bond, Structures

COG- Exposed to Air Shelter, Concrete ArOtdr Loss of Material (Spalling, Monitoring (T-0 3.5.1-23 AOutdoor Poeto(Etra) Scaling) Program (-4
PST - Reinforced Concrete - Ssle Air Outdoor I,1Structures .A1-9
CDG- Exposed to Air Protection Concret (External) E sion a racing Monitoring (T-0)3.5.1-2 A
Outdoor Scaling) Program

PST - Reinforced Concrete - Structures
CDG- Exposed to Air Barrier Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Outdoor Program

PST- Reinforced. Concrete- Shelter, Air Outdoor rrI.A1-2CDG- Exposed to Air Protection Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Outdoor Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Intended Aging NUfect Requirin
- C"omponentType F Material: Environment gq Managerien 1801 Vol.2 . Note'

PST - Reinforced Concrete - Increase in Porosity and Structures
Missile Air Outdoor Permeability, Cracking, III.A1-10

CDG- Exposed to Air Barrier Concrete (External) Loss of Material (Spalling, Monitoring (T-06) 3.5.1-24 A
Ou tdoor Scaling) Program

PST - Reinforced Concrete - Increase in Porosity and Structures
CDG- Exposed to Air Shelter, Concret Air Outdoor Permeability, Cracking, Monito Ill.A1-10

Outdoor Protection (External) Loss of Material (Spalling, Mogram (T-06)
Scaling) Program

PST - Reinforced Concrete - Mssi A Otd Structures
CDG- Exposed to Air Bie Concrete irnuoor Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Barrier (External) Program

PST - Reinforced Concrete - Shelter, Air Outdoor c Structures II.A1-6
CDG- Exposed to Air Protection Concrete Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Program

PST - Reinforced Concrete - Structural -Raw Water Cracking, Loss of Bond, Structures III.A1-4
CDG- Exposed to Raw Concrete Loss of Material (Spalling, Monitoring (T-5 3.5.1-31 A, 512
Water Support (External) Scaling) Program (T-05)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)
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gnteg ed Aginigi ~NUREG' Table
Component~ye Intended Material Environment 'Agn Effect Requidring M iiV'2 3X1 Nt

7,_______ ___ grdm _____fi

PST - Reinforced Concrete - Sttu R Water StructuresSructural Conaw Wa3.5.1-27IA, 512
CDG- Exposed to Raw Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1a27 A,512
Water Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures II.A3-4Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 ACEHMS- Below Grade Support (External) Scaling) Program

Ground Structures III.A3-2PST - Reinforced Concrete - Structural Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
CEHMS- Below Grade Support (External) Program

Ground Increase in Porosity and StructuresPST- Reinforced Concrete - Structural Concrete Water/Soil Permeability, Cracking, Monitoring II1.A3-5 3.5.1-31 A
Loss of Material (Spalling, Program (T-07)CEHMS- Below Grade Support (External) Scaling)

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures Ill.A3-7PEMST- BefowredCne Strutu Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509CEHMS- Below Grade Support (External) Strength, Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)
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Agngýglp :jr"'n'j~i Agir; .n U EG ITable-

CEHS Bntended t ntaamnC oHMS ponento Type Concren _Mtera Ls oEvironment AiEftReri i Mngement 2- .3.X.1-2 A*Fmictio nMf~l an '... ...
-- - -~ - - , ,-.'.~ rogrami -- tm It'em

uGround Structures

CEHS-Belw rae Spprt(External) Program (-1

PST - Reinforced Concrete - Missile Air Outdoor Cracking, Loss of Bond, Structures III.A3-9
CEHMS- Exposed to Air Barrier Concrete pra Loss of Material (Spalling, Monitoring (T04) 3.5.1-23 A
Outdoor BarrierScaling) Program

PST - Reinforced Concrete - Missile Air Outdoor Structures II3.A3-2
CEHMS- Exposed to Air Barrier Concret (External) Expansion and Cracking Mnitoring (T-03) 3.5.1-27 A
Outdoor ' (Extenal)Program

PST - Reinforced Concrete - Increase in Porosity and Structures
CEHMS- Exposed to Air Missile Concrete Air Outdoor Permeability, Cracking, Monitoring lI.IA3-1O 3.5.1-24 A

OtorBarrier (External) Loss of Material (Spalling, Porm(T-06)
Outdoor ~Scaling)Prga

PST - Reinforced Concrete - Missile Air Outdoor Structures III.A3-6
CEHMS- Exposed to Air Barrier Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Intended -- inii 7 . ...... .. otAgingComponent Type Fucin -Material- Environment AigEfJjujn Managemrent ~18Oi Vol. 2' 3.X.1- Not
_MihgmitPraga" I tem- 'Item

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures II1.A34Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
EFP- Below Grade (External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures II1.A3-4Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
EFP- Below Grade Support (External) Scaling) Program

PST - Reinforced Concrete - Ground Structures III.A3-2P- Reiorcd e Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
EFP- Below Grade (External) Program

PST - Reinforced Concrete - Structural Ground Structures II1.A3-2Belorade Sura Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
EFP-,BelowGrade Support (External) Program

Ground Increase in Porosity and Structures
PST - Reinforced Concrete - Flood Barrier Concrete Water/Soil Permeability, Cracking, Monitoring I11.A3-5 3.5.1-31 A
EFP- Below Grade (External) Loss of Material (Spalling, ring (T-07)Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

intended Aging Effect Aginq NREG ablComponent Type Material ,Environment Reu7 n Management ~1601 Vol. 2. 3.X1 ~Note- _

Funiction Ma ~...nagement ~ie, .Ie

Ground Increase in Porosity'and StructuresPST- Reinforced Concrete - Structural Concrete Water/Soil Permeability, Cracking, Monitoring III.A3-5 3.5.1-31 A
Loss of Material (Spalling, Program (T-07)EFP- Below Grade Support (External) Scaling)

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures II1.A3-7
EFP- Below Grade Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509.

(External) Strength Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures III.A3-7Concrete Water/Soil Permeability, Loss of Monitoring 3.5.1-32 A, 509EFP- Below Grade Support (External) Strength Program

PST- Reinforced Concrete - Ground Structures III.A3-6P- Reiorcd e Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
EFP- Below Grade (External) Program

Ground Structures
PST- Reinforced Concrete - Structural Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
EFP- Below Grade Support (External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical CabJe
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Ai N T-ntended . - Requiring ........ ... U - ale
-Mtril Environment Agny Effect Reurig Mnagement 181Vo.23_.1Co.mpo'entType Function Management ,. Ma8a-_Vol.2 3... Not•=•

_________ ro'gram. Item Item -

PST- Reinforced Concrete - Air Indoor Fire Protection VII.G-29
EFP- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material Program (A-91)3.3.1-67
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor
EFP- Exposed to Air Indoor Structural Concrete Uncontrolled Loss of Material Fire Protection VII.G-29 3.3.1-67 A
Uncontrolled Support (External) Program (A-91)

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures Il.A39
EFP- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-9
EFP- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
EFP- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Spalling Program (A-90) 3.3.1-65 A
Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Intended - Aging Effect Reqirn , Agig -A NUREG Table...... ni MMaterial, Environment ....... nt. 3 .Managemen, -IIOI 2 3."1 -. Note
~Compoent~yp - -MnPogram IJtem -Item>

PST - Reinforced Concrete - Structural Air Indoor
EFP- Exposed to Air Indoor Strt Concrete Uncontrolled Concrete Cracking and Fire Protection VII.G-28 3.3.1-65 A
Uncontrolled Support (External) Spalling Program (A-90)

PST - Reinforced Concrete - Air Indoor Structures
EFP- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program

PST - Reinforced Concrete - Structural Air Indoor Structures Ill.A3-2
EFP- Exposed to Air Indoor Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
EFP- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-06) 3.5.1-24 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
EFP- Exposed to Air Indoor Structural Concrete Uncontrolled Permeability, Cracking, Monitoring III.A3-10 3.5.1-24 ASupport(External) Loss of Material (Spalling, Mogram (T-06)Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Intended MaterialMse AirOuteoo Aging Effect BRquirind, Aging NURGATblComponent Type: Funcion C Material Eng, Mantag ent 1801 Vol. 2 3.X.1 Note
OtoSlgProgram Item Item

PST - Reinforced Concrete - ssle Air Outdoor Cracking, Loss of Bond, Structures II1.A3-9
EFP- Exposed to Air Mirsier Concrete (External) Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor Scaling) Program

PST - Reinforced Concrete - Air Outdoor Cracking, Loss of Bond, Structures
EFP- Exposed to Air Shelter Concrete Loss of Material (Spalling Monitoring (T-0 3.5.1-23 A
Outdoor Protection (External) Scaling) Program (T-04)

PST - Reinforced Concrete - Missile Air Outdoor Structures lll.A3-2EFP- Exposed to Air Concrete Expansion and Cracking Monitoring 3.5.1-27 A
Outdoor Barrier (External) Program (T-03)

PST - Reinforced Concrete - Shelter, Concrete Expansion and Cracking Structures II1.A3-2
EFP- Exposed to Air Protectio (External) racin Monitoring 3.5.-27)
Outdoor Program

PST - Reinforced Concrete - Increase in Porosity and Structures
MissieAir Outdoor Permeability, Cracking, III.A3-10EFP- Exposed to Air Barrier Concret (External) Loss of Material (Spalling, ring (T-06) 3.5.1-24 A

Outdoor Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Intededl Mtr Aging NREG < TablelCopnnIp~ Fnctioe.Evromn Aging Effect Requiring Management 1801""ý Vo1.,2k 3.X.1 NoteManage..ent 6Prganme Item n.Item

PST - Reinforced Concrete - Increase in Porosity and Structures
EFP- Exposed to Air Concrete Air Outdoor Permeability, Cracking, Monitoring III.A3-10 3.5.1-24 APTRenocdCnrt-Shelter, Scaling)eProgitram.35.-2

Outdoor Protection (External) Loss of Material (Spalling, (T-06)
OutdoorScaling)

PST - Reinforced Concrete - Missile CoAir Outdoor Structures I.A3-6
EFP- Exposed to Air Barrier Concret (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Program

PST - Reinforced Concrete - Shelter: Air Outdoor . Structures
EFP- Exposed to Air Protection Concrete Loss of Material, Cracking Monitoring 3.5.1-26 A
Outdoor (External) Program (T-01)

PST - Reinforced Concrete - Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4
EFP- Exposed to Raw Water Support Concrete (External) Loss of Material (Spalling, Monitoring (T-0) 3.5.1-31 A, 512

Scaling) Program

PST - Reinforced Concrete - Structural Raw Water Structures II1.A3-2
EFP- Exposed to Raw Water Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A, 512

Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

ComponeintoType IntendAgin Aging NURGu CoTableA
FuondBarierCo Material Environment Effect M erlping Managementg 1801 Vol. 2 3.51X j ANt

FSB-BelowGrade(External) SProgram Iem em

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures III.A5-4
FSB- Below Grade Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures III.A5-4
FloodwBarrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

FSB- Below Grade (External) Scaling) Program

Ground 'Structures III.A5-2
FSB- Below Grade Flood Barrae Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A(External) Program

PS enocdCnrt tutrlGround .Structures IIA-PST- eifocedCocrte- Srutual Concrete Water/Soil Expansion and Cracking Monitoring ll.523.5.1-27 A
FSB- Below Grade Support (External) Program(T-03)

Ground Increase in Porosity and StructuresPST - Reinforced Concrete - Flood Barrier Concrete Water/Soil Permeability, Cracking, Monitoring III.A5-5 3.5.1-31 A
Loss of Material (Spalling, Mogram (T-07)FSB- Below Grade . - (External) Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and-the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1.
License Renewal Application
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Table 3.5.2-5,

Primary Structures

Summary of Aging Management Evaluation

Inede Rqii 4  
-Aging... NUEB:Table

Component Type, Fnto Mate~rial' nirment Managpmen - 't'Eviom Management 1801 -VoI.-Z 3-.X.1 I Note
- -. ,~.* '~.<Program -j Item.1~ Item

Ground Increase in Porosity and StructuresPST - Reinforced Concrete - Structural Concrete Water/Soil Permeability, Cracking, Monito III.A5-5 3.5.1-31 A
FSB- Below Grade Support Loss of Material (Spalling, ring (T-07)(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures Ill.A5-7Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-31 A, 509FSB- Below Grade Support (External) Strength Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures II1.A5-7 .
FSB- Below Grade Support Water/Soil Permeability, Loss of Monitoring, (T-02) 3.5.1-31 A, 509

(External) Strength Program

PST - Reinforced Concrete - Ground Structures II1.A5-6
FSB- Below Grade Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

(External) Program

Ground Structures
PST - Reinforced Concrete - Structural GonStuurs II1.A5-6FSB- Below Grade Support Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

(External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

IntendedS Aging Effect Requiring Agi n VII.G-TbFBComponentoTirI Funcione CMaterial Environment g Mansgefme ae1801Voa. 32 3.X1 Note
Uctoe(ta Program Item Item

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
FSB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material 3.3P1-67 A
Uncontrolled (External) Program (A-91)

PST - Reinforced Concrete- Air Indoor Fire Protection VII.G-29
FSB- Exposed to Air Indoor Shielding Concrete Uncontrolled Loss of Material' Proteto (A-9 3.3.1-67 A
Uncontrolled (External) Program (A-91)

PST - Reinforced Concrete - Structural Air Indoor Fire Protection VII.G-29 316 A
FSB- Exposed to Air Indoor Concrete Uncontrolled Loss of Materia[' Program7 AA9
Uncontrolled Support (External) Porm(-1

PST - Reinforced.Concrete - Air Indoor Cracking, Loss of Bond, Structures III.A5-9
FSB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures
FSB- Exposed to Air Indoor Shielding Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

- nedd: -- 'Agin'g- NAUMEz'G-P! sTableateria Enirnmn Aging Effect Requiring . aa

PST - Reinforced Concrete - Structural Air Indoor Cracking, Loss of Bond, Structures III.A5-9
FSB- Exposed to Air Indoor Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T04) 3.5.1-23 A
Uncontrolled Support (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
FSB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Spalling Program (A-0G) 3.3.1-65 A
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
FSB- Exposed to Air Indoor Shielding Concrete Uncontrolled Spalling Program (A-0G) 3.3.1-65 A
Uncontrolled (External)

PST - Reinforced Concrete - Structural Air Indoor Concrete Cracking and Fire Protection VII.G-28
FSB- Exposed to Air Indoor Support Concrete Uncontrolled Spalling Program (A-90) 3.3.1-65 A
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Structures
FSB-*Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program (T03)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

1 -lt d ffct~ ging, NUREG Table
Comnponent Type nee Material Environm~ent Agn Nuln anage'ment 1801 Vol. 2, .3~XI Note

_ 2 ~~Function_____ __ Management -P~im .Itrv

PST - Reinforced Concrete - Air Indoor Structures
FSB- Exposed to Air Indoor Shielding Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program (T03)

PST - Reinforced Concrete - Structural Air Indoor Structures lll.A5-2
FSB- Exposed to Air Indoor Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
FSB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Permeability, Cracking, Monitoring I(TA-06 3.5.1-24 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
FSB- Exposed to Air Indoor Shielding Concrete Uncontrolled Permeability, Cracking, Monitoring IITA-0 3.5.1-24 A
Uncontrolled (External) Loss of Material Program -06)

Uncontrolled ~~Scaling) (plig ig (

PST -. Reinforced Concrete - Air Indoor Increase in Porosity and Structures
FSB- Exposed to Air Indoor Structural. Permeability, Cracking, Monito III.A5-10
Uncontrolled Support Concrt E x nternal) Loss of Material (Spalling, Program (T-06)Epsdtit(External) Scaling)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures.

Summary of Aging Management Evaluation

AgingGŽ ~Tabl6I'
n- tded AAing, LossEffect Requir in

FB Component TBype ConeMater(al xtEnvironmenl 's %W MateriulSpalin, Manageiint .1801 Vol. 2 3.X.1-3 Note

Functi)Program Item Item
PST - Reinforced Concrete - Missile Air Outdoor Cracking, Loss of Bond, Structures 1.A5-9

FSB- Exposed to Air Barrir Concrete (Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23
Outdoor Scaling) Program

PST - Reinforced Concrete - Shele Air Outdoor Cracking, Loss of Bond, Structures II1.A5-2
FSB- Exposed to Air Shelter Concrete Loss of Material (Spalling Monitoring (T-0 3.5-1-23 A
Outdoor Protection (External) Scaling) Program (T-04)

PST - Reinforced Concrete - Missile Air Outdoor Structures III.A5-2
FSB- Exposed to Air Barrier Concrete Expansion and Cracking Monitoring (T03) 3.5.1-27 A
Outdoor Program

PST - Reinforced Concrete - Setr-Air Outdoor Structures IIA-
FSB- Exposed to Air Shle, Concrete Expansion and Cracking Monitoring ll.523.5.1-27 A
Outdoor Protection (External) ,Program (T-03)

PST - Reinforced Concrete - Increase in Porosity and Structures

FSB Exposed to Air Bissile Concrete Air Outdoor Permeability, Cracking, III.A5-10Barrier (External) Loss of Material (Spalling, (T-06)
Outdoor Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containmerit) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Prirmary Auxiliary Building and the Residual -leat
Removal Equipment Vault (PAB), Main Steam and FeedwaterPipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

.-- Ag ing; -NUREG' ~Table

PST - Reinforced Concrete - iro Increase in Porosity and Structures
PST -udo RenocePcet nrmeaseiniy Poroiyackng, Structures

FSB- Exposed to Air Shelter Concrete Permeability, Cracking, Monitoring .A5-1 3.5.1-24 AProtection (External) Loss of Material (Spalling, rig (T-06)
Outdoor . Scaling) Program

PST - Reinforced Concrete - M Air Otd Structures
FSB- Exposed to Air Barrier Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Program

PST - Reinforced Concrete - Shelter, Air Outdoor Structures II.A5-6
FSB-. Exposed to Air Protection Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Program

PST - Reinforced Concrete - Structural Raw Water Cracking, Loss of Bond, Structures III.A5-4
FSB- Exposed to Raw Water Support (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A, 512

Scaling) Program

PST - Reinforced Concrete - Structural Raw Water Structures IILA5-2 /

FSB- Exposed to Raw Water Support (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A, 512
Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Pr - Intended ru Cranking, sf Bctu ReII1.Clondent Typecion Mateial WEnvironimentl Agssof c .2euiring, Mn.PB Below Grade (Extergnealnt IScai ng) PNote

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures IIL.A3-4
Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

PAB- Below Grade Supp(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures III.A3-4
PAB- Below Grade Support Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

Ground Structures
PST - Reinforced Concrete- Grounucturalre II1.A3-2

PS - ReiowGredCe Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
PAB- Below Grade Supp(External) Program

PST - Reinforced Concrete - Ground StructuresPST - Reinow rcedCoet- Stpprutua Concrete Water/Soil Expansion and Cracking Monitoring (Tl.03) 3.5.1-27 A
PAB Blo GadeSupot External) Program (-3

Ground Inraei ooiyad StructuresPST:- Reinforced Concrete Permeability, Cracking, IId.A3-5Flood Barrier Concrete Water/Soil Monitoring 3.5.1-31 A
(External) Loss of Material (Spalging, Program -07)

Scaling)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage.Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

-Intended Aging, NUREGt TabeingComponent Type -z. r Material Enviro~nment. Aig fetReurn Management 0 081Vo. 2, 3.X.V- .Note
Fucin: .Mnaeet_ .~rrogram ~~jtm---Item-

Ground Increase in Porosity and Structures
PST - Reinforced Concrete - Structural Concrete Water/Soil Permeability, Cracking, Monitoring I.A3-5 3.5.1-31 A
PAB- Below Grade Support (External) Scaling) Program

PsT - Reinforced Concrete - Structural - Ground Increase in Porosity and Structures III.A3-7
PAB- BelowGrade Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509

(External) Strength Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures III.A3-7
PAB- BelowGradeC Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509

(External) Strength Program

PST- Reinforced Concrete - Ground Structures II1.A3-6
PST- Reiorcd e Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
PAB- Below Grade (External) Program

PST - Reinforced Concrete - Structural Ground Structures II1.A3-6
PAB-S BeloweGradeSupport Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

PA-BlwGaeSpot(External) Program (-1

Control Building and Diesel Generator Building (COG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

-~ AingAging .. NUREG <TableComponentInte T lntendd Agin Effect Requiring Mn
Copnnt-p Function> Mateirial ~Environment Mangemntgement >,.1801 Vol. 2 3.X1 -Note

-~ _______________________ ýrogram I4 tem-, . Item

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
PAB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material Program (A-91)3.3.1-67
Uncontrolled (External)

PST --Reinforced Concrete - Structural Air Indoor Fire Protection VII.G-29
PAB- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material Program (A-91) 3.3.1-67 A
Uncontrolled (External)

PST - Reinforced Concrete - . Air Indoor Cracking, Loss of Bond, Structures III.A3-9
PAB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures
PAB- Exposed to Air Indoor Structural Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled S o(External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
PAB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Spalling Program (A-90) 3.3.1-65 A
Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

.Intended -i ReAgingced Concrete-Ai
Component Type Fucin Material Environment gn fet eurn an~agem ent '180Vol. '2 . 3.X.1 Note

Man~e~n~' Program Item Item

PST - Reinforced Concrete - Structural Concrete AIndoor Concrete Cracking and Fire Protection VII.G-28 3.3.1-65 A
PAB- Exposed to Air Indoor Support Cocrt (Exoternal)e plgPorm A9)3316
Uncontrolled (External) Spalling Program (A-90)

PST - Reinforced Concrete - Air Indoor Structures III.A3-2
PAB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program

PST - Reinforced Concrete - Air Indoor Structures
PAB- Exposed to Air Indoor Structural Concrete Uncontrolled Expansion and Cracking Monitoring (TI.A3-2 3.5.1-27 A
Uncontrolled Support (External) Program (T-03)

PST - Reinforced Concrete - Air Indoor Increase in Porosity and StructuresPermeability, Cracking, MoioIll.A3-10 3512
PAB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitorin (T-0 3.5.1-24 A
Uncontrolled (External) Scaling) o Program -06)

PST - Reinforced Concrete - StructuralAir Indoor Increase in Porosity and Structures
PAB- Exposed to Air Indoor Concrete Uncontrolled Permeability, Cracking, Monitoring III.A3-10 3.5.1-24 A

Support Loss of Material (Spalling, Mo ring (T-06)
Uncontrolled (External) Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Includihg Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Intended~ Aging EffecitRequiring Ain __ URGiae _Copnn yeMa~terial -Environnient~ ManManat~gement 1L80.o1 - .1 NtCopoen Tpe Fun~ctio6-n - _ emaVent~7 3X1~-Nt

PST - Reinforced Concrete - Missile Air Outdoor Cracking, Loss of Bond, Structures III.A3-9
PAB- Exposed to Air Barrier Concrete (External) Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor BEScaling) Program

PST - Reinforced Concrete - Shelter,Cracking, Loss of Bond, Structures III.A3-9
PAB- Exposed to Air Shelter, Concrete ArOtdr Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor Protection (External), Scaling) Program

PST - Reinforced Concrete - StructuresMissile Air Outdoor III.A3-2
PAB- Exposed to Air Barrier Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Outdoor ( rProgram

PST - Reinforced Concrete - Air Outdoor Structures
PAB- Exposed tonAr Shelter, Concrete Expansion and Cracking Monitoring .A3-2 3.5.1-27 A
Outdoor Protection (External) Program (T-03)

PST - Reinforced Concrete - Increase in Porosity and StructuresMissile Air Outdoor Permeability, Cracking, II1.A3-10
PAB- Exposed to Air Barrie Concrete Monitoring 3.5.1-24 A
Outdoor (External) Loss of Material (Spalling, g(T-06)

Scaling)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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"i INUREG Tab e
Copoet ypIntended-~ .~~---~iinen Aging Effect Requirin~g Aig 1OyL~31 Nt

Function _ Mtra-Manlagement .......aeen Iem Ie

PST- Reinforced Concrete - Shelter, Air Outdoor Increase in Porosity and Structures
PAB- Exposed to Air Shle, Concrete ArOtor Permeability, Cracking, Monitoring lll.A3-10 3.5.1-24 AOutooe tProtection (External) Loss of Material (Spalling, (T-06)Outdoor Scaling) Program

PST - Reinforced -Concrete - Missile Air Outdoor Structures 'I.A3-6
PAB- Exposed to Air. Concrete Loss of Material, Cracking Monitoring (T ) 31-26 A
Outdoor B (External) Program "

PST - Reinforced Concrete - Shelter, Concrete AirLoss of Material, Cracking Stuructr 3.5.1-26 A'
PAB- Exposed to Air Protection (External) Monitoring (T-01)
Outdoor Program

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures II1.A3-4
PCEW- Below Grade Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures Ill.A3-4
Grade Support Concrete, Water/Soil Loss of Material (Spalling, Monitoring T53.5.1-31 APCEW- Below (External) Scaling) Program (

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat.
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Includirig Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Aging'. NUREG Table
Component Type Intended Material Environment, ',.,:,ing..E:f-,t:e-u-r. n Management- 1801 Vol. 2 3.X 1 Note

Functio Management ýPrga Itemn Item"

PST - Reinforced Concrete - Ground Structures Ill.A3-2PCEW- Below G rade Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
(External) Program

Ground StructuresPST - Reinforced Concrete - Structural GonStuurs Ili.A3-2PST -Reiow redCe Stprutu Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
PCEW- Below Grade Support (External) Program

Ground Increase in Porosity and StructuresPST - Reinforced Concrete - Flood Barrier Concrete Water/Soil Permeability, Cracking, Monitoring (.A3-5 3.5.1-31 A
PCEW- Below Grade (External) Loss of Material (Spalling, rg (T

(External) Scaling) Porm-7

Ground Increase in Porosity and. StructuresPST - Reinforced Concrete - Structural'. Concrete Water/Soil Permeability, Cracking, M lII.A3-5 3.5.1-31 A
PCEW- Below Grade Support (External) Loss of Material (Spalling, Monrin (T-07)Scaling) Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures Ill.A3-7PCEW- Below Grade Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509(External) Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Indluding Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Agig NUREG Table~

Component Type tended MaterialEnvronment Aging Effect Requiring -;-"24.o'Manat
__prin puecto Materialnt EvrnetM agement .1801 Vol. 3X 1 Noe

________________________________________________ iPdgram- Itemf~ Itemii

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures II1.A3-7
PCEW- Below Grade Support Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A,509

(External) Strength Program

Ground Structures III.A3-6PST - Reinforced Concrete- Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
PCEW- Below Grade (External) Program

PnGround StructuresPST - Reinforced Concrete - Structural Concrete Water/Soil Loss of Material, Cracking Monitoring (TI.A3-6 3.5.1-26 A
PCEW- Below Grade Support (External) Program(T-01)

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
PCEW- Exposed to Air Fire Barrier Concrete Uncontrolled Loss of Material Program (A-91-A
Indoor Uncontrolled (External)

PST- Reinforced Concrete - HELB Air Indoor Fire Protection VII.G-29
PCEW- Exposed to Air Shielding Concrete Uncontrolled Loss of Material Program (A-91)A
Indoor Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Intndd Aging fNUREG -- L-Tablei.
Comfponent Type F2-,ion Material ~Environment M.in ffc RAtin Mngmet 180 Vol. 2~ 3.X.1 Note

j~anaementProgram~ Atem Ie

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
PCEW- Exposed to Air Shielding Concrete Uncontrolled Loss of Material Program (A-91)A
Indoor Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor
PCEW- Exposed to Air Structural Concrete Uncontrolled Loss of Material Fire Protection VAG-29 3.3.1-67 A
Indoor Uncontrolled Support (External) Program (A-91)

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures Ill.A3-9
PCEW- Exposed to Air Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring 3.5.1-23 A
Indoor Uncontrolled (External) . Scaling) Program (

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond,' Structures I11.A3-9
PCEW- Exposed to Air HELB Concrete Uncontrolled Loss of Material (Spalling, Monitoring (Tl04) 3.5.1-23 A
Indoor Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures IlI.A3- 3
PCEWZ Exposed to Air Shielding Concrete Uncontrolled Loss of Material (Spalling, Monitoring -3.5.1-23 A
Indoor Uncontrolled (External) Scaling) Program (T-04)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB); Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB); Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling.Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Agn E e 6"Aging~ NUREG Table~

onpnent Type. Materal-: Envvironment A g E e...quiring ..-Management -1801 Vol. -3.X.1 Note,
Copoen Tpe Function .- a..agementMirf rogram -tmIe

PST - Reinforced Concrete - Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-9
PCEW- Exposed to Air Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 AIndoor Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - 'Air Indoor
PCEW- Exposed to Air Fire Barrier Concrete Uncontrolled Concrete Cracking and Fire Protection VII.G-28 3.3.1-65 A
Indoor Uncontrolled (External) Spalling Program (A-90)

PST - Reinforced Concrete - HELB Air Indoor Concrete Cracking and Fire Protection VII.G-28
PCEW- Exposed to Air helB Concrete Uncontrolled Conc Program (A-28 3.3.1-65 A
Indoor Uncontrolled Shielding (External) Spalling Program (A-90)

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
PCEW- Exposed to Air Shielding Concrete Uncontrolled Spalling Program (A-90) 3.3.1-65 A
Indoor Uncontrolled (External)

PST - Reinforced Concrete - Structural Air Indoor Concrete Cracking and Fire Protection VII.G-28
PCEW- Exposed to Air Strt Concrete Uncontrolled Spalling C Program (A-90) 3.3.1-65 A
Indoor Uncontrolled uppo (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels).- Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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A'igv NUREG Table
Component Ty Ie d Material Enironment Agingq Effect Requirng Manageent 1801ivol. 2 3.. : Note

-------- Fncton ., Mnagmet rogram Item Item:

PST - Reinforced Concrete - Air Indoor Structures
PCEW- Exposed to Air Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27. A
Indoor Uncontrolled (External) Program (

PST - Reinforced Concrete - HELB Air Indoor Structures Ill.A3-2
PCEW- Exposed to Air Concrete Uncontrolled Expansion and Cracking Monitoring 3.5.1-27 A
Indoor Uncontrolled Shielding (External) Program

PST - Reinforced Concrete - Air Indoor Structures
PCEW- Exposed to Air Shielding Concrete Uncontrolled Expansion and Cracking Monitoring (T-A3) 3.5.1-27 A
Indoor Uncontrolled (External) Program (T-03)

PST - Reinforced Concrete - Structural Air Indoor Structures IfI.A3-2
PCEW- Exposed to Air Strt Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Indoor Uncontrolled Support (External) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
PCEW- Exposed to Air Fire Barrier Concrete Uncontrolled Permeability, Cracking, Monitoring III.A3-10 3.5.1-24 A
Indoor Uncontrolled (External) Loss of Material (Spalling, Program (T-06)

Scaling)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal'Application
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- AgEfftReui A NUREG TabtnW

Intenemponend Type Material Environment g1 ngecequrlng ManagementY 1801 Vol. 2 3.X.1. Note
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PST - Reinforced Concrete - Air Indoor Increase in Porosity and StructuresHELB Permeability, Cracking, M (Tl.A3-10 3.5.1-24 A
PCEW- Exposed to Air Shielding Concrete Uncontrolled Loss of Material (Spalling Monitoring (T-06)
Indoor Uncontrolled th(External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
PCEW- Exposed to Air Shielding Concrete Uncontrolled Permeability, Cracking, Monito III.A3-10 3.5.1-24 A

(External) Loss of Material (Spalling, Mogram (T-06)
Indoor Uncontrolled. (External) Scaling) (rigr(T

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
PCEW- Exposed to Air Structural Concrete Uncontrolled Permeability, Cracking, Monitoring II.A3-10 3.5.1-24 A
Indoor Uncontrolled Support (External) Loss of Material (Spalling, Program

Scaling)

PST - Reinforced Concrete - Missile Air Outdoor Cracking, Loss of Bond, Structures IIl.A3-9
PCEW- Exposed to Air Barrier Concrete (Etea Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor Bxernal Scaling) Program

PST - Reinforced Concrete - ShelteAir Outdoor Cracking, Loss of Bond, Structures I11.A3-9
PCEW- Exposed to i Shelter, Concrete Loss of Material (Spalling, Monitoring (T-0 3.5.1-23 A
Outdoor Protection (External) Scaling) Program

Outdor Prgram T-0I

Control Building and Diesel Generator Building (CDG),-Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

Inteded ~ - A Eff..RýAging ,NUREG .. Table.
Component Type T.MaKterial Envirornment gg ec eurng Minagement 180 Vo. 31 :Note-

"Funiction' a... Man~agement -7.ganItm ~ tm-

PST - Reinforced Concrete - Structures
PCEW- Exposed to Air Missile Concrete Expansion and Cracking Monitoring (T03) 3.5.1-27 A
Outdoor (External) Program

PST - Reinforced Concrete - Shelter, Air Outdoor Structures II.A3-2
PCEW- Exposed to Air Protection Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Outdoor Program

• ~~~Increase in Porosity and Srcue
PST - Reinforced Concrete - Missile Air Outdoor Permeability, Cracking, Structures II1.A3-10
PCEW- Exposed to Air Barrier Concrete Loss of Material (Spalling, Monitoring -06) 3.5.1-24 A
Outdoor . Scaling) Program

PST - Reinforced Concrete - Increase in Porosity and Structures
PCon- cEreoed toncre Shelterte Air Outdoor Permeability, Cracking, Monitog III.A3-10 3.5.1-24PCEW- Exposed to Air Protection (External) Loss of Material (Spalling, Program (T-06)Outdoor -Scaling)

PST - Reinforced Concrete - Missile Air Outdoor Structures II1.A3-6
PCEW- Exposed to Air Missie Concrete Loss of Material, Cracking Monitoring (T-01 3.5.1-26 A
Outdoor Barrier (External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

Intrijed - Aging. _ NUREG Table
77 Component Type. -ucin Material Environment% gnEfeteurn. Man aemeflti ~1O o.2 3X1 NoteFucto Management asPorm tm

PST - Reinforced Concrete - Shelter- Air Outdoor Structures Ii1.A3-6
PCEW- Exposed to Air Protection Concrete (External) Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Program

PST - Reinforced Concrete - Structural Raw Water Cracking, Loss of Bond, Structures IIl.A3-4
PCEW- Exposed toRaw Concrete xternal) Loss of Material (Spalling, Monitoring (T )3.5.1-31 A, 512
Waterxposedrto(awtSuppor Scaling) Program

PST - Reinforced Concrete - Structural Raw Water Structures II1.A3-2
PCEW- Exposed to Raw Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A, 512
Water Program

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures II1.A3-4
PHA- Below Grade Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures III.A3-4PHA- Belorad e Sura Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
PHA- Below Grade Support (External) Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area,(Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) 7 Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), WasteProcess Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

PST Int ended Agingce Effect -eGrodAging SNUREG ATableComponent Type FnrMaterial 
Environment agin Ec riing Managrment 1801 Vol.2 3.X.17 N oe

PHA-anagementadePr(External)mPrtema
Ground Structures

PST - Reinforced Concrete - StutrlIII.A3-2

PSA- ReiowGrcdCe Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
PHA- Below Grade Supp(External) Program

PST - Reinforced Concrete - Structural Ground Structures iII.A3-2
PHA- Below Grade Support Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

(External) Program

Ground Increase in Porosity and Structures
PST - Reinforced Concrete - Flood Barrier Concrete Water/Soil Permeability, Cracking, Monitoring (TI.A3-5 3.5.1-31 A
PHA- Below Grade Lossof Material (Spalling,S(External) Scaling) Program

Concrete - Structural Ground Increase in Porosity and Structures
PST - Reinforced Cnrt-Sruual Concrete Water/Soil Permeability, Cracking, Monitoring Ill.A3-5 3.5.1-31 A

PH-BlwGaeSpotLoss of Material (Spalling, (T07
PHA-Belw GadeSuport(External) Scaling) Program -7

PST- eifocedCocrte- SrutualGround Increase in Porosity and Structures IIA-PHA- Reiowrcd e Strt Concrete Water/Soil Permeability, Loss of -Monitoring (T-02) 3.5.1-32 A, 509
PHA- Below Grade Support (External) Strength Program

Control Buildingand Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East.& West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation
Agig Efec ~ Aing XNUREG Tabl

Intenided EfcRequiring- rn2.Fnctoni geiUyp Mn~ ment 1801- Vl.Z 2 3X.1 Note.'.:Compont-,Type -MatralMaterial Environment......Managem t P ragme Im I

Ground Increase in Porosity and Structures II1.A3-7

PHA- Below Grade Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509
(External) Strength Program

PST- Reinforced Concrete - Ground Structures II1.A3-6
Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A

PHA- Below Grade (External) Program(T-01)

Ground Structures
PST - Reinforced Concrete - Structural Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
PHA- Below Grade Support (External) Program

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
PHA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material Prog3.3.1-67 A
Uncontrolled (External) Program (A-91)

PST - Reinforced Concrete - Structural Air Indoor Fire Protection VII.G-29
PHA- Exposed to Air Indoor Concrete Uncontrolled Loss of Material Proteto (A-9 3.3.1-67 AUnotoldSupport (Etra)Program (A-91)
Uncontrolled .. (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1.
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

~liedd ~-~ ging- . NUJREG.ý -- Table<. ..
~,C oetType Fiton Material Environment a irE~rc Reiiig Ma2 -- a2 3X1 Nt

PHA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-A4) 3.5.1-23A
Uncontrolled (External). Scaling) Program (-4

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
PHA- Exposed to Air Indoor Fire Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - S Air Indoor Cracking and Firection II.G-2

PHA- Exposed to Air Indoor FireBarrier Concrete Uncontrolled Loncreterack ing Monitorin (T-28 3.3.1-65 A
Uncontrolled (External) Spalling .) Program (A-90)

PST - Reinforced Concrete - Structural Indoor Concrete Cracking and Fire Protection VII.G-28
PHA-Exposed to Air Indoor Concrete Uncontrolled Sun Program (A-90) 3.3.1-65 AUncontrolled " Support (External) paig

PST - Reinforced Concrete - Air Indoor Structures
PST RenfocedConret - Ar Idoo Stuctres III.A3-2

PHA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program (T-03)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation.

Inened-,7 -Aýglng, ~NUREG 'Table - _

iComponent Type Fnio Material _ ..Environmenit iii ~fetRqiiij Managemhent ý-1J801 Vol. 2 3.X. Note~fittiom Manaigemfent_
. ~ ______________ . 2~• Programn >-Ite .Item

PST - Reinforced Concrete - Structural Air Indoor Structures II.A3-2
PHA- Exposed to Air Indoor Surt Concrete Uncontrolled Expansion and Cracking Monitoring (T-0 3.5.1-27 A
Uncontrolled Support (External) Program

Air ~ndoor Increase in Porosity and
PST - Reinforced Concrete - Air Indoor Permease Crositnd Structures
PHA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled PerMabil Cracking, Monitoring (T-16 3.5.1-24 A
Uncontrolled (External) Scaling) Program (

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
PHA- Exposed to Air Indoor Structural , Concrete Uncontrolled Permeability, Cracking, Monito III.A3-10 3.5.1-24 A
Uncontrolled Support Loss of Material (Spalling, P ring r2(T-06)

Scaling) Program

PST - Reinforced Concrete - Shelter, Air Outdoor Cracking, Loss of Bond, Structures III.A3-9
PHA- Exposed to Air Concrete Loss of Material (Spalling, Monitoring 3.5.1-23 A
Outdoor Protection (External) Scaling) Program (T-04)

PST - Reinforced Concrete - Air Outdoor Structures
PHA- Exposed to Air Shelter, Concrete Expansion and Cracking Monitoring II.A3-2 3.5.1-27 A
Outdoor . Protection (External) Proram (T-03)OutdoorProgram

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1'
License Renewal Application
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Primary Structures

Summary of Aging Management Evaluation

'9 ~Intended Agn fetRqiigI Aging' . I~UE Tbe
~Component Type~ Fucin Material £Enviro~nment AgnEfetRqi ing Management 1861ol 2 31.X.1 ot

F- `. -io - Management ~ rga< Jl~ tm ___Increase in Porosity and

PST - Reinforced Concrete -Air Outdoor Permeability, Cracking Structures
PHA- Exposed to Air e Concrete Monitoring .A3-1 3.5.1-24 A
Outdoor Protection (External) Loss of Material (Spalling, rg (T-06)

Scaling) Program

PST - Reinforced Concrete - Shelter, Air Outdoor Structures II1.A3-6
PHA- Exposed to Air Concrete Loss of Material, Cracking Monitoring 3.5.1-26 A
Outdoor Protection (External) Program(T01)

PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures III.A3-4
T - Reiorcd e Flood Barrier Concrete Water/Soil' Loss of Material (Spalling, Monitoring (T-05)' 3.5.1-31 A

TEA- Below Grade (External) Scaling) Program

PST- Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures
Concrete Water/Soil Loss of Material (Spalling, Monitoring' 3.5.1-31 A(External), Scaling) Program (T-05)

PST - Reinforced Concrete - Ground Structures III.A3-2
TEA- Below Grade Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

(External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Itdd ~ 7ll2:m:....7. ~ - ~~Ii-'Agig~ -NUREGý .- Tabl
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GroundStructures
PST - Reinforced Concrete - Structural Ground III.A3-2
TEA- Below Grade Support Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

(External) Program

Ground Increase in Porosity and StructuresPST - Reinforced Concrete - Flood Barrier Concrete Water/Soil Permeability, Cracking, Monitoring (.A3-5 3.5.1-31 A
TFA- Below Grade (External) Loss of Material (Spalling, rg (T

(External) Scaling) Porm-7

Ground Increase in Porosity and Structures
PST - Reinforced Concrete - Structural Concrete Water/Soil Permeability, Cracking, Monitoring IH.A3-5 3.5.1-31 A
TFA- Below Grade Support (External) Loss of Material (Spalling, Program (T-07)

Scaling)

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures III.A3-7PTE- Belowrad e Stupra Concrete Water/Soil Permeability, Loss of Monitoring (T-.02) 3.5.1-32 A, 509TFA- Below Grade Support (External) Strength Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures III.A3-7
TEA- Below Grade Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509

(External) Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application

Page 3.5-210



0
Chapter 3 -Aging Management Review Results

Table 3.5.2-5

Primary Structures
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K ntnd& 'Aging NUREG "Table'Mterial Enronen Aging Effect Requiring
Component Type, Maera Eucto Management Management 1801 Vol. 2 3.X.1 Note

Program ltm Ite

PST - Reinforced Concrete - Ground Structures III.A3-6PT - Reiorcd e Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
TEA- Below Grade (External) Program

PST - Reinforced Concrete - Structural Ground Structures Ill.A3-6
Concrete Water/Soil Loss of Material, Cracking Monitoring (T-O1) 3.5.1-26 ATFA- Below Grade Support (ET-01) rora

(External) Program

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
TFA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material Program (A-91)A
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
TFA- Exposed to Air Indoor Shielding Concrete Uncontrolled Loss of Material 3.3.1-67 A
Uncontrolled (External) Program (A-91)

PST " Reinforced Concrete - Structural Air Indoor Fire Protection VII.G-29
TFA- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material Program (A-91)3.3.1-67 A
Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steamand Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application

Page 3.5-211



Chapter 3 -Aging Management Review Results

Table 3.5.2-5

Primary Structures
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~A Effect Requirin -agig 1UE 131able
-Coh.onent 1 Pe n . Material Environment .. :..n . - Management 180ZVo12 3.X.1 Note
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PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures Il.A3-9
TFA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-4) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
TFA- Exposed to Air Indoor Shielding Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Structural Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
TFA- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T_04) 3.5.1-23 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
TFA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Spalling Program (A-90) 3.3.1-65 A
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
TFA- Exposed to Air Indoor Shielding Concrete Uncontrolled Spalling Program (A-90) 3.3.1-65 A.
Uncontrolled (External)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tuhnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation
IY~dd . 4ing NUREG _~T.Able

IneddAging Effect.116uiring Maaeet 10Vo.23X1 NteComponent Type : Function Material Environment . .Mnagement m1801 eol.2 •-••-Note

PST - Reinforced Concrete - Structural Air Indoor
TFA- Exposed to Air Indoor Concrete Uncontrolled Concrete Cracking and Fire Protection VII.G-28A
Uncontrolled Support (External) Spalling Program (A-90)

PST -, Reinforced Concrete - Air Indoor Structures
TFA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program

PST - Reinforced Concrete - Air Indoor Structures
TFA- Exposed to Air Indoor Shielding Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
,Uncontrolled (External) Program •

PST - Reinforced Concrete - Structural Air Indoor Structures Ill.A32
TEA- Exposed to Air Indoor u Concrete Uncontrolled Expansion and Cracking Monitoring TI03) 3.5.1-27 A
Uncontrolled (External) Program

PST - Reinforced Concrete.- Air indoor Increase in Porosity and StructuresPermeability, Cracking, II1.A3-10
TFA- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Prof Material Cracking, Monitoring (T-0 3.5.1-24 A
Uncontrolled (External) Scaling) Program -06)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB) "

Seabrook Station Unit 1
License Renewal Application
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Summary of Aging Management Evaluation

Aginas in Porosityaand
Intended "Aging Strc Agis eComponent Type Materia ir IEndronment .efect R iring M g 1.310UcnFunction _ Management 1801 WProgram Z 3. No

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
TFA- Exposed to Air Indoor Shielding Concrete Uncontrolled Permeability, Cracking, Monitoring II1.A3-10 3.5.1-24 A

(External) Loss of Material (Spalling, Program (T-06)
Uncontrolled Support (External) Scaling)

Inraein Porosity and
PST - Reinforced Concrete - Ssil Air Indoor ICrmeaseity, Cr d, Structures II1.A3-9
TFA- Exposed to Air Indoor Strt Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-06) 3.5.1-24 A

UnotroorlBar (External) Scaling) Program

PST - Reinforced Concrete - Missile Air Outdoor Cracking, Loss of Bond, Structures II1.A3-9TFA- Exposed to Air Barrier Concrete (External) Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor Scaling) Program

PST - Reinforced Concrete - Shelter Air Outdoor Cracking, Loss of Bond, Structures III.A3-9TFA- Exposed to Air Concrete Loss of Material (Spalling, Monitoring 3.5.1-23 A
Outdoor (External) Scaling) Program

PST - Reinforced Concrete - Missile CAir Outdoor aStructures r.A3-2TEA- Exposed to Air Barrier Cnr te Extenl) Expansion an rcig Monitoring (T- .03), 3512 A
Outdoor xenProgram

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), TankFarm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PSTn e Aging Reinforced C tA ging NUREG Tuable.
Comnponent Type lned ~ Mtra 'niomn gn fefeurn Mafiagement =1801..Vol. 2. A-.X.1~ NoteFunction~ Managemlent ~r g mIe le~

PST - Reinforced Concrete - Shelter, Cocee Air Outdoor Exasinanrrakng Mntoring lll.A3-2 3512
TFA- Exposed to Air Protection Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Outdoor Program

PST - Reinforced Concrete - Increase in Porosity and StructuresMissile Air Outdoor Permeability, Cracking, III.A3-10
TFA- Exposed to Air Barrier Concrete PeoMabil Cracking, Monitoring (T06) 3.5.1-24 A
Outdoor (External) Loss of Material (Spalling, Program

Scaling)

PST - Reinforced Concrete - Shelter, Air Outdoor Increase in Porosity and Structures
TEA- Exposed to Air Concrete Permeability, Cracking, Monitoruct 3.5.1-24 A
Outdoor Protection (External) Loss of Material (Spalling, rig (T-06)

Scaling) Program

PST - Reinforced Concrete - Missile Air Outdoor Structures III.A3-6
TEA- Exposed to Air Barrier Concrete Loss of Material, Cracking Monitoring (T-1) 3.5.1-26 A
Outdoor Program

PST - Reinforced Concrete - Shelter, Concrete Air Outdoor Loss ofMaterial, Cracking Structures III.A3-6 3.5.1-26 A
TFA- Exposed to Air Protection (External) (T-0)Monitoring 3
Outdoor Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main'Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Reinforced Concrete - Ground Cracking, Loss of Bond, Structures II1.A3-4
WPB- Below Grade Flood Barrier Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

PST - Reinforced Concrete - Structural Ground Cracking, Loss of Bond, Structures III.A3-4
WPB- Below Grade Support Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A

(External) Scaling) Program

PST - Reinforced Concrete - Ground Structures III.A3-2
WPB- BelnowradCe Flood Barrier Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

(External) Program

PST - Reinforced Conc rete - Structural Ground Structures lll.A3-2
WPB- Below Grade Support Concrete Water/Soil Expansion and C~racking Monitoring (T-03) 3.5.1-27 A

(External) Program

Ground Increase in Porosity and Structures
PST- Reinforced Concrete - Flood Barrier Concrete Water/Soil Permeability, Cracking, Monitoring (.A3-5 3.5.1-31 A
WPB- Below Grade (External) Loss of Material (Spalling, rg (T

(Exteriial) Scaling) Porm-7

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS),Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application'
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Ground Increase in Porosity and StructuresPST - Reinforced Concrete - Structural Concrete Water/Soil Permeability, Cracking, Monitoring II1.A3-5 3.5.1-31 A
WPB- Below Grade Support (External) Loss of Material (Spalling, (T-07)(Extenal)Program

Scaling)

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures II1.A3-7
WPB- Below Grade Support Concrete Water/Soil Permeability, Loss of Monitoring (T02) 3.5.1-32 A, 509

(External) Strength Program

PST - Reinforced Concrete - Structural Ground Increase in Porosity and Structures lI1.A37WPB- Belowrad e Stupra Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-32 A, 509
WPB- Below Grade Support (External) Strength Program

PST- Reinforced Concrete - Ground Structures III.A3-6Flood Barrier Concrete Water/Soil Loss of Material, Cracking Monitoring (T-0 3.5.1-26 A
WPB- Below Grade (External) Program (T-01)

PST- Reinforced Concrete- Structural Ground Structures II1.A3-6WPBT- ReiowrcedCe Strutu Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
WPB- Below Grade Support (External) Program,

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
WPB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material 3.3.1-67 A
Uncontrolled (External) Program (A-91)

PST - Reinforced Concrete - Air Indoor Fire Protection VII.G-29
WPB- Exposed to Air Indoor Shielding Concrete Uncontrolled Loss of Material Proteto (A-9 3.3.1-67 A
Uncontrolled (External) Program (A-91)

PST - Reinforced Concrete - . Air lndoor Fire Protection VII.G-29
WPB- Exposed to Air Indoor Stuctrta Concrete Uncontrolled Loss of Material Program (A-91) 3.3.1-67 A
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures II1.A3-9
WPB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A.
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Cracking, Loss of Bond, Structures III.A3-9
WPB- Exposed to Air Indoor Shielding Concrete Uncontrolled Loss of Material (Spalling, Monitoring '4 3.5.1-23 A
Uncontrolled (External) Scaling) . Program (-4

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste. Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Reinforced Concrete - Structural Air Indoor Cracking, Loss of Bond, Structures II1'-A3-9
WPB- Exposed to Air Indoor Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Uncontrolled S o(External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VI1.G-28
WPB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Spalling Program (A--90) 3.3.1-65 A
Uncontrolled (External)

PST - Reinforced Concrete - Air Indoor Concrete Cracking and Fire Protection VII.G-28
WPB- Exposed to Air Indoor Shielding Concrete Uncontrolled Spalling Program (A-90)3.3.1-65
Uncontrolled (External)

PST - Reinforced Concrete - Structural AiroIndoor
WPB- Exposed to Air Indoor Stuprt Concrete Uncontrolled Concrete Cracking and Fire Protection VII.G-28 3.3.1-65 A
Uncontrolled Support (External) Spalling Program (A-90)

PST - Reinforced Concrete - Air Indoor Structures
WPB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Reinforced Concrete - Air Indoor Structures
WPB- Exposed.to Air Indoor Shielding Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled (External) • Program

PST - Reinforced Concrete - Structural Air Indoor Structures III.A3-2
WPB- Exposed to Air Indoor Strt Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Uncontrolled Support (External) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
WPB- Exposed to Air Indoor Fire Barrier Concrete Uncontrolled Permeability, Cracking, Monitoring .A3-10 3.5.1-24 A
Uncontrolled (External) Scaling) Program

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
WPB- Exposed to Air Indoor Shielding Concrete Uncontrolled Permeability, Cracking, Monitog II1.A3-10 3.5.1-24 A.
Uncontrolled (External) Loss of Material (Spalling, Mogram (T-06)

Scaling)

PST - Reinforced Concrete - Air Indoor Increase in Porosity and Structures
WPB- Exposed to Air Indoor Structural Concrete Uncontrolled Permeability, Cracking, Monitoring Ill.A3-10 3.5.1-24 A
Uncontrolled Support (External) Loss of Material (Spalling, Program (T-06)

Scaling)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Reinforced Concrete - Cracking, Loss of Bond, Structures
WPB- Exposed to Air Barrie Concrete Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Outdoor Prier (External) Scaling) Program

PST - Reinforced Concrete - Air Outdoor Cracking, Loss of Bond, Structures
WPB- Exposed to Air Shelter Concrete Loss of Material (Spalling Monitoring (T-03)-• 3.5.1-23 A
Outdoor Protection (External) Scaling) Program (T-04)

PST - Reinforced Concrete - Missile Air Outdoor Structures lll.A3-2
WPB- Exposed to Air Barrier Concrete Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Outdoor Program

PST -, Reinforced Concrete - ShleAir Outdoor Structures IIA-
WPB- Exposed to Air Shoelter, Concrete (xenl Expansion and Cracking Monitoring (Tl.A3) 3.5.1-27 A
Outdoor Poeto(Etra)Program (-3

PST - Reinforced Concrete - Missile Air Increase in Porosity and Structures
Air Outdoor Permeability, Cracking, Moito Illl.A3-10WPB- Exposed to Air Barrier Concret (External) Loss of Material (Spalling, ring (T-06) 3.5.1-24 A

Outdoor Scaling) Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PSTI- Reinforced Concrete - Shelter, Air Outdoor Increase in Porosity and Structures
WBExoetoAr Setr Concrete ArOtor Permeability, Cracking, Monitorn IlI.A3-10 3.5.1-24 AWpB- Exposed to Air Protection (External) Loss of Material (Spalling, Program (T-06)Outdoor Scaling)

PST - Reinforced Concrete - Missile Air Outdoor Structures II1.A3-6
WPB- Exposed to Air issie Concrete Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Outdoor Barrier (External) Program (T

PST - Reinforced Concrete - Shelter, Concrete Loss of Material, Cracking Structures 3.5.1-26 A
WPB- Exposed to Air Protection (External) Monitoring (T-01)
Outdoor Program

PST - Stainless Steel -CDG- Structural S Air Indoor I
Exposed to Air Indoor Support Steel Uncontrolled None None (TP-5) 3.5.1-59 C
Uncontrolled Spt e (External)

PST - Stainless Steel -CDG- Shelter, Stainless Raw Water Structures VII.H2-18
Exposed to Raw Water Protection Steel (External) Loss of Material Monitoring (Ap-55) 3.3.1-80 E, 512

t (Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Stainless Steel - Structural Stainless Air Outdoor LsoMtrlo es I1P-7
CEHMS- Exposed to Air Support Steel (External) Loss of Material Monitoring (TP-6) 3.5.1-50
Outdoor Program

PST - Stainless Steel -FSB- Air IndoorExposed to Air Indoor Structural Stainless None NoneB28 3.5.1-59 C

Uncontrolled Support Steel (External) (TP-5)

PST - Stainless Steel -FSB- Shelter, Stainless Raw Water Structures VII.H2-18
Loss of Material Monitoring (Ap-55) 3.3.1-80 E, 512

Exposed to Raw Water Protection Steel (External) Program

PST - Stainless Steel -FSB- Shelter Stainless Treated Water IIl.A513
Exposed to Treated Borated Protection Steel Borated Water Cracking Chemistry T143.5.1-46 A, 507
Water (External) Program

PST -Stainless Steel -FSB- Treated WaterShelter, Sanes Borated WtrLs fMtra hmsr I.51
Exposed to Treated Borated Stainls Water Loss of Material Chemistry 3.5.1-46 A
Water (External) Program T-14)

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Stainless Steel -FSB- Structural Stainless Air w/Borated III.B2-9
Fuel Transfer Tube in Air Water Leakage None None . 3.5.1-59 A
with Borated Water Leakage Support Steel (External) (TP-5)

PST - Stainless Steel -FSB- Air IndoorSut s.B2-8
Fuel Transfer Tube in Air Strt Stail Uncontrolled None None (TP-5) 3.5.1-59 C
Indoor Uncontrolled Support Steel (External)

PST - Stainless Steel -FSB- Stainless Air w/Borated
in Air with Borated Water Supportura Water Leakage None None (TP-5) 3.5.1-59 A
Leakage (External)

PST - Stainless Steel -PAB- Structural Stainless Air Ind'oor 111.12-8
Exposed to Air Indoor Support Steel Uncontrolled None None (TP-5) 3.5.1-59 C
Uncontrolled (External)

PST - Stainless Steel -PAB- Shelter, Stainless Raw Water Structures VII.H2-18
Exposed toRaw Water Protection Steel (External) Loss of Material Monitoring (Ap-55)Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Stainless Steel -PAB- Structural Stainless Air w/BoratediAiwihBrtdWtrWater Leakage None None 3.5.1B599
ineairwihBoatdWae Support Steel (External) (P5

PST - Stainless Steel -WPB- Stutrl Sanes Air Indoor. 11.132-8
Exposed to Air Indoor Support Steel Uncontrolled None None (TP-5) 3.5.1-59 C
Uncontrolled (External)

PST - Stainless Steel -WPB- Shelter, Stainless Raw Water Structures VII.H2-18
Exposed to Raw Water Protection Steel (External) Loss of Material Monitoring (Ap-55) 3.3.1-80 E, 512

Program

PST - Stainless Steel -WPB- Structural Stainless Air w/Borated 111.B2-9
in Air with Borated Water Support Steel Water Leakage None None (TP-5)
Leakage (External)

PST - Tech Spec CEVA Structural Air Indoor Increased Hardness, Structures VII.G-1
Seal -EFP- Exposed to Air Pressure Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19) 3.3.1-61 E, 515
Indoor Uncontrolled Barrier (External) Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building andthe Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases'- East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Tech Spec CEVA Structural Air Outdoor Increased Hardness, Structures VII.G-2
Seal -EFP- Exposed to Air Pressure Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515
Outdoor . Barrier Strength Program

PST - Tech Spec CEVA Structural Air Indoor Increased Hardness, Structures Vll.G-1
Seal -FSB- Exposed to Air Pressure Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A- 19) 3.3.1-61 E, 515
Indoor Uncontrolled Barrier (External) Strength Program

PST -Tech Spec CEVA Structural Air Indoor Increased Hardness, Structures Vll.G1
Seal -PAB- Exposed to Air Pressure Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A- 19) 3.3.1-61 E, 515
Indoor Uncontrolled Barrier (External) Strength Program

PST - Tech Spec CEVA Structural Air Outdoor Increased Hardness, Structures VII.G-2
Seal -PAB- Exposed to Air Pressure Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3:1-61 E, 515
Outdoor Barrier Strength Program

PST - Tech Spec CEVA Structural Air Indoor Increased Hardness, Structures
Seal -PCEW- Exposed to Air Pressure Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19) 3.3.1-61 E, 515k
Indoor Uncontrolled Barrier (External) Strength Program

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and FeedwaterPipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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PST - Tech Spec CEVA Structural Air Outdoor Increased Hardness, Structures VLG-2
Seal -PCEW- Exposed to Air Pressure Elastomer Shrinkage and Loss of Monitoring A2031-61 E, 515
Outdoor Barrier (External) Strength Program

J

PST - Tech Spec Control Control Bldg Air Indoor Increased Hardness, Structures VII.G-1
Room Seal -CDG- Exposed Habitability Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19) 3.3.1-61 E, 515to Air Indoor Uncontrolled (External) Strength Program

PST - Tech Spec Fuel Structural Air Indoor Increased Hardness, StructuresStorage Bulin.el-S-VII.G-1 3..-1 E55
oreBuilding Seal -FSB- Pressure Elastomer Uncontrolled Shrinkage and Loss of Monitoring (A-19) 3.3.1-61 E, 515

Exposed to Air Indoor Barrier (External) Strength Program
Uncontrolled

PST -Thermal Insulation Air w/Borated Boric Acid 111.B2-6
Aluminum Jacketing -FSB- Structural Aluminum Water Leakage Loss of Material 3.5.1-55A
in Air with Borated Water Support (External) Program (TP-3)

Leakage (External)

PST- Thermal Insulation
Aluminum Jacketing -PAB- Structural Aluminum Water Leakage Loss of Material Boric Acid III.B2-6 3.5.1-55 A
in Air with Borated Water Support (External) Program (TP-3)
Leakage

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)
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PST - Thermal Insulation Air w/Borated
Aluminum Jacketing -TEA- Structural Aluminum Water Leakage Loss of Material Boric Acid I11.B2-6 3.5.1-55 A
in Air with Borated Water Support (External) e Program (TP-3)
Leakage

PST - Thermal InsulationAi /oae
Aluminum Jacketing -WPB- Structural, Aluminum Waier LeBorated Ls fMtra oi cd 11126 35 5 A
in Air with Borated Water Support WaePekgros fMtra ogric Acd TPB-6 31
Leakage (External) Porm(P3

I

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and FeedwaterPipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-5

Primary Structures

Summary of Aging Management Evaluation

Standard Notes

Note Description

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

B Consistent with NUREG-1 801 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-1 801 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-1 801 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-1 801 for this component and material.

H Aging effect not in NUREGý-1 801 for this component, material and environment combination.

I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.
J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.

502 Aging effect includes "Fretting or Lockup" due to wear.

503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.

'504 Fatigue analysis exists and TLAA applies.

505 Built-up roofing is not in GALL; III.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is
Structures Monitoring. ,

506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.

507 Spent Fuel Pool temperature < 60 0C (<1400 F); water chemistry and temperature will be maintained by the Water Chemistry Program.
Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable

,Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1 Page 3.5-229
License Renewal Application
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508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging
effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.

509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.

510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.

511 At Seabrook Station, XI.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI.S5
"Masonry Wall Program" are combined under XI.S6 "Structures Monitoring Program".

512 Raw water in lined & unlined concretesumps.

513 Seabrook Station will age manage this condition through the Fire Protection Program.

514 Seabrook Station will age manage this condition through the Structures Monitoring Program.

515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier
seals. Seabrook Station will manage such aging effects for non-Fire Barrier elastomer seals with the Structures Monitoring Program.

516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the
aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.

Control Building and Diesel Generator Building (CDG), Containment Equipment Hatch Missile Shield (CEHMS), Emergency Feedwater Pump Building Including Electrical Cable
Tunnels and Penetration Area (Control Building to Containment) and Pre-Action Valve Building (EFP), Fuel Storage Building (FSB), Primary Auxiliary Building and the Residual Heat
Removal Equipment Vault (PAB), Main Steam and Feedwater Pipe Chases - East & West (PCEW), Personnel Hatch Area (PHA), Tank Farm (Tunnels) - Including Dikes and
Foundation for Refueling Water Storage Tank and Reactor Makeup Water Storage Tank (TFA), Waste Process Building (WPB)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation

Intended Aging NUREGt RequTableComponent Type Fnto_ Material Environment~ MariAgingn Effecto Requiring Not
FucinManagement _P.:r 'aeet101Vl2 3XIt Not

ASME Class 1 - Constant & Air Indoor ASME Section
Variable Load Spring Structural Steel Uncontrolled Loss of Mechanical Function XI, Subsection (Ti.B1.1-2 3.5.1-54 A
Hangers - Exposed, to Air Support (External) IWF Program (T-28)
Indoor Uncontrolled

ASME Class 1 - Constant & Air w/Borated Boric Acid
Variable Load Spring Structural Steel Water Leakage Loss of Material Corrosion II1.11.1-14 3.5.1-55 A
Hangers - in Air with Support (External) Program (T-25)
Borated Water Leakage

ASME Class 1 - Lubrite® - Air Indoor ASME Section
Structural Lubrite® Uncontrolled Loss of Mechanical Function Xl 111.11.1-5 3.5.1-56 A

Uncontrolled Supportn(ExteupportSubsection (T-32)
Expostred toAt(External) IWF Program

ASME Class 1 - Pipe Air Indoor Structures
Supports - Concrete - Structural Reduction in Concrete Prg.at.1-1
Exposed to Air Indoor Support Concrete x Uncontrolled Monitoring (T-29) 3.5.1-40 A

Uncontrolled (External) Program

ASME Class 1 - Stainless Air IndoorStrucural tainlssIII.B1.1-9
Steel - Exposed to Air Support Steel Uncontrolled None None (TP-5) 3.5.1-59 A
Indoor Uncontrolled' (External)

ASME Class 1 - Stainless Air w/Borated
Steel - in Air with Borated Support Steel Water Leakage None None (TP-4) 3.5.1-59 A
Water Leakage (External)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation

- -- -Aging~E NUREG Table
± C0omppnent Type - Intended Material- _-Environment . Management' 1801 Vol 2 3.X Note

_ ~Function - Anagement. P griIen:.<erz ____

ASME Class 1 Support - Structural Air Indoor ASME Section 1ll.B1.1-13
Carbon Steel - Exposed to Support Steel Uncontrolled Loss of Material X1, Subsection (T-24) 3.5.1-53 A
Air Indoor Uncontrolled (External) IWF Program

ASME Class 1 Support - Structural Air w/Borated Boric Acid II1.B1.1-14
Carbon Steel - in Air with Steel Water Leakage Loss of Material Corrosion ( .- 14 3.5.1-55 A
Borated .Water Leakage Support (External) Program (T-25)

ASME Class 2/3 - Constant Air Indoor ASME Section
and Variable Load Spring Structural Steel Uncontrolled Loss of Mechanical Function XI, Subsection l1l.B1.2-2 3.5.1-54. A
Hangers - Exposed to Air Support (External) IWF Program (T-28)
Indoor Uncontrolled

ASME Class 2/3 - Constant Air w/Borated Boric Acid
& Variable Load Spring Structural Steel Water Leakage Loss of Material Corrosion Ad1.3B1.2-11 3.5.1-55 A
Hangers - in Air with Support (External) Program (T-25) 3
Borated Water Leakage

ASME Class 2/3 - Lubrite® - Air Indoor ASME SectionExposed to Air Indoor Structural Lubite® Uncontrolled Loss of Mechanical Function XI, Subsection I1.B1.2-3 3.5.1-56 AUncontrolled Support (External) WF Program (T-32)

ASME Class 2/3 Pipe Air Indoor Structures
Supports - Concrete- Structural Reduction in Concrete Sc s.B1.2-1
Exposed to Air Indoor Support Concrete Uncontrolled Anchor Capacity Monitoring (T-29) 3.5.1-40 A

Uncontrolled (External) A Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation

ASME Class 2/3 - Stainless Structural Stainless Air Indoor llB.-Steel-IExposed to Air Indoor SUncontrolled None None ITP-5) 3.5.1-59 A
Uncontrolled Suppor (External)

ASME Class 2/3 - Stainless Air w/Borated . Boric Acid
Structural Stainless Ili.B1.2-8Water Leakage None Corrosion 3.5.1-5Steel - in Air with. Borated Support Steel (Eternal) (TP-4)Pr

Water Leakage (External) Program

ASME Section III.B1.1-1 3..14 H, 509,

ASME Class 2/3 - Stainless Structural Stainless Raw Water Loss of Material XI, Subsection H,5509,
Steel - in Raw Water Support Steel (External) IWF PoX ogram (TP-10) 514

IWF Program

ASMVE Section lli-i 3..49A50

ASME Class 2/3 - Stainless Structural Stainless Raw Water Loss of Material XI, Subsection II.131.1-113
Steel - in Raw Water Support Steel (External) IWF Program (TP-10)

ASME Class 2/3 - Stainless Structural Stainless Treated Water III.A5A13Borated Water Loss of Material Chemistry (T-14) 3.5.1-46 ASteel - in Treated Water Support Steel (External) Program

ASME Class 2/3 Support - Structural Air Indoor ASME Section 1I1.B1.2-10
Carbon Steel - Exposed to Support Steel Uncontrolled Loss of Material XI, Subsection (T-24) 3.5.1-53 A
Air Indoor Uncontrolled (External) IWF Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation

CmoetTpIntended - Agirigfict Requirinig Ain -NUEG2 abe

ASME Class 2/3 Support Structural Air w/Borated Boric Acid 1Il.B1.2-11
Carbon Steel - in Air with Support Steel Water Leakage Loss of Material Corrosion (TP-25) 3.5.1-55 A
Borated Water Leakage (External) Program

Boral Poison Sheet in Spent Absorb Treated Reduction of Neutron Boral VI.A2-5
Fuel Racks - in Treated Neutrons Boral Borated Water Absorbing Capacity and Monitoring (A-88) 3.3.1-13 A
Water N (External) Loss of Material Program

Emergency Diesel Air Indoor Structures
Generator (EDG) - Concrete Structural Concrete Uncontrolled Reduction in Concrete Monitoring I(T.B4-1 3.5.1-40 A
- Exposed to Air Indoor Support (External) Anchor Capacity Program (T-29)
Uncontrolled

Emergency Diesel Air Indoor Structures
Generator (EDG) - Lubrite® - Structural Lubrite Uncontrolled Loss of Mechanical Function Monitoring d 14-2 3.5.1-52 A
Exposed to Air Indoor Support (External) Program (TP-1)
Uncontrolled

Emergency Diesel Air Indoor Structures
Generator (EDG) Support - Structural Steel Uncontrolled Loss of Material Monitoring 11.14-10 3.5.1-39 A,
Carbon Steel - Exposed to Support (External) Program (T-30)
Air Indoor Uncontrolled

HVAC System Components Structural Concrete Air Outdoor Reduction in Concrete Structures Ill.B4-1 3.5.10 A
Exposed to Air Outdoor Support Concrete Monitogrin (T-29)- xpsd oAi utor upot(External) Anchor Capacity Program (-9

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation

Intended MaeilAging Effect Reqgin.. NURG TblCmoetTpMaeil En)vironment~r ~c~rn Management 1801 Vol.2 3.X.1 _NoteCopoen Tpe Function~.._ Managemnent Pgrmtm- te . 7

New Fuel Storage Racks Air Indoor Structures
Support - Carbon Steel - Structural Steel Uncontrolled Loss of Material Monitoring VILA-9 3.3.1-86 A
Exposed to Air Indoor Support (External) Program (A-94)

Uncontrolled

New,Fuel Storage Racks
Support - Carbon Steel - in Structural Steel WAir w/Borated Boric Acid II.B5-8 3.5.1-55 AArwtBoaeWae Sppr*Water Leakage Loss of Material Corrosion (T-25) 3515
Air with Borated Water Support (External) Program
Leakage

Non-ASME - Constant and Air Indoor Structures
Variable Load Spring Structural Steel Uncontrolled Loss of Mechanical Function Monitoring (TlB12-2 3.5.1-54 H, 514
Hangers - Exposed to Air Support (External) Program (T-28)
Indoor Uncontrolled

Non-ASME - Constant and Air w/Borated Boric AcidVariable Load Spring Structural ArwBatdoiccd II1.B1.2-11
Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A

Hangers in Air with Support (External)
Borated Water Leakage Program

Non-ASME Piping & Air Indoor StructuresReductin in Cncretectures-
Components - Concrete - Structural Concrete Uncontrolled nchor Cacity Monitoring (T-29)
Exposed to Air Indoor Support (External) Anchor Capacity Program
Uncontrolled

Non-ASME Piping & Structural Air Outdoor Reduction in Concrete Structures in1.g2-1
Components - Concrete - Support Concrete (External) Anchor Capacity Monitoring (T-29) 3.5.1-40 A
Exposed to Air Outdoor Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation
ii;!i~~lIntended,:: • : -: • •::::::•~: ::.::::,:::Aging Effect-Requi~ring:•: :•••:•• ....em . .. - /•: 1:801 ........ 2 -.-•: • = :

Comp.rent Type Material. --Environment Re.ui-ing -• Mag enVg.-mr t33let 3Note
Copoen Tpe Fu nction~ ___m~anaggrnent ngeet 8O:oV2 .. K

- - ~~Program<--item teV'

Non-ASME Piping & Air Indoor Structures " l.B2-2
Components - Lubrite®- Structural Lubrite® Uncontrolled Loss of Mechanical Function Monitoring (TP-1 3.5.1-52 A
Exposed to Air Indoor Support (External) Program (TP-1)
Uncontrolled

Non-ASME - Stainless Steel Structural Stainless Air Indoor lll.B2-8
- Exposed to Air Indoor Support Steel Uncontrolled None None (TP-5) 3.5.1-59 A
Uncontrolled (External)

Non-ASME Support - Structural Air Indoor Structures 111.B2-10
Carbon Steel - Exposed to Support Steel Uncontrolled Loss of Material Monitoring (T-30) 3.5.1-39 A
Air Indoor Uncontrolled (External) Program

Non-ASME Support - Structural Air Outdoor Structures 11.B2-10
Carbon Steel - Exposed to Support Steel (External) Loss of Material Monitoring. (T-30)
Air Outdoor Program

Non-ASME Support - Structural Air w/Borated Boric Acid 111.B2-11
Carbon Steel - in Air with Steel Water Leakage Loss of Material Corrosion 3.5.1-56 A
Borated Water Leakage Support (External) Program (T-25)

Panels - Aluminum - Structural Air Indoor 111.13-2
Exposed to Air Indoor Aluminum Uncontrolled None None (TP-8) 3.5.1-58 A
Uncontrolled Support (External)

Seabrook Station Unit 1
License Renewal Application

Page 3.5-236



Chapter 3 - Aging Management Review Results

Table 3.5.2-6

Supports

Summary of Aging Management Evaluation
C '-- -. ----- -~

Intended ý.,Aging, Effect RM qUREG TablComponentT•ype Funtin Material E•nvironment Mag emiea18nt0 v, 3 N•80 l2 ii
---.. Function Mangeen ' '' 0ngenient181VL 3X Nt'

Panels -Aluminum -in Air Structural Air w/Borated Boric Acid ll.134
with Borated Water Leakage Support Aluminum Water Leakage Loss of Material Corrosion (T-3) 3.5.1-55 A

(External) Program

Panels - Carbon Steel - Air Indoor Structures
Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-30) 3.5.1-39 A
Uncontrolled (External) Program

Panels - Carbon Steel - Structural Air Outdoor Structures l1.B3-7
Exposed to Air Outdoor Support (External) Monitoring r30)3g

Program

Panels - Carbon Steel - ir Structural Air w/Borated Boric Acid lll.13-8
Air with Borated.Water Support Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A
Leakage (External) Program

Panels - Concrete - Exposed Structural Concrete AIndoor Reduction in Concrete Structures I11.B3-1 351-4 A
to Air Indoor Uncontrolled Support eUncontrolled Anchor Capacity Monitoring (T-29) .

(External) Program

Structures llB31 .5-4

Panels - Concrete - Exposed Structural Air Outdoor Reduction in Concrete Monitoring III.13-1 3
to Air Outdoor Support C (External) Anchor Capacity Program (T-29)

Seabrook Station Unit 1 -

License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation
i • , • •;•i i l• ! • ! • ! • : ? ? • • • • , ! i • • ÷ • -: • , • • •• : • • •A gii• : A n ~g ; • ! ! • : N U IR E G ? i I i T a b l e • :i i :

ComonntTye ateialEi-nt Aging Effect Requiring' M gngXR. ,TalCompoapagetiien Mtra EniomtManagement 1961 ol. 2 -- 3.X.1 'NoiteProgram Item . Item
Platform - Concrete - Structural Air Indoor Reduction in Concrete Structures olld5-1
Exposed to Air Indoor Reutini Concrete Uncontrolled Monitoring (T-29) 3.5.1-40 A
Uncontrolled Support (External) Anchor Capacity Program

Structures llB-

Platform - Concrete - Structural Air Outdoor Reduction in Concrete Mntorin g 1135-1
Exposed to Air Outdoor Support Concrete (External) Anchor Capacity Program

Platform Supports - Carbon Structural Air Indoor Structures 111.15-7
Steel 7 Exposed to Air Indoor Support Steel Uncontrolled Loss of Material Monitoring (T-30) 3.5.1-39 A
Uncontrolled (External) Program

Platform Supports - Carbon Structural Air Outdoor LosocaeiesalIontoin
Structures AirlOutdo351391A,3503Steel - Exposed to Air Support Steel (External) Loss of Material Monitoring (T-30) 35.1-39 A, 503

Outdoor Program

Platform Supports - Carbon Structural Air w/Borated Boric Acid III.B5-8
Steel- in Air with Borated Support Steel Water Leakage Loss of Material Corrosion (T-25) 3.5.1-55 A

Water Leakage (External) Program

Spent Fuel Rack Support - Structural Stainless Treated Water VIIA2-7
Stainless Steel - in Treated Support Steel Borated Water Cracking Chemistry (A-97) 3.3.1-90 A, 507
Water (External) Program

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6

Supports

Summary of Aging Management Evaluation

Int~ii~ - -- K~ng- Aging NUREG ~TbleComponent ~ ~ ~ ~ ~ ~ ~ ~ ~ in TpFucin Mtra EVinmtEfect Requiring__-
CManagemen Tatra niofbtManagemnent 1801 Vol. 2 ý3.X.1 Note

_____________________ rogram~ Itemi Iten

Thermal Insulation Air Indoor
Aluminum Jacketing - Structural Aluminum Uncontrolled None None III.B2-4 3.5.1-58 A
Exposed to Air Indoor Support (External) (TP-8)
Uncontrolled

Thermal Insulation Stainless Air Indoor .. 2-8Structural Stainless I1B-
Steel Jacketing - Exposed'to, Support Steel Uncontrolled None None (TP-4) '3.5.1-59 A
Air Indoor Uncontrolled (External)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-6
Supports

Summary of Aging Management Evaluation
Standard Notes

Note Description

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

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

C Component is different, but consistent with NUREG-1 801 item for material, environment, and aging effect. AMP is consistent with
NUREG-1801 AMP.

D Component is different, but consistent with NUREG-1 801 item for material, environment, and-aging effect. AMP takes some
exceptions to NUREG-1801 AMP.

E Consistent with NUREG-1 801 for material, environment and aging effect, but a different aging management program is credited or
NUREG-1 801 identifies a plant-specific aging management program.

F Material not in NUREG-1 801 for this component.

G Environment not in NUREG-1.801 for this component and material.

H Aging effect not in NUREG-1 801 for this component, material and environment combination.

I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.

J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.

502 Aging effect includes "Fretting or Lockup" due to wear.

503 Crevice and .pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.

504 Fatigue analysis exists and TLAA applies.

505 Built-up roofing is not in GALL; III.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is
Structures Monitoring.

506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.

507 Spent Fuel Pool temperature < 600C (<1400 F); water chemistry and temperature will be maintained by the Water Chemistry Program.

508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging
effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.

509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the

Seabrook Station Unit 1
License Renewal Application
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same.
510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.
511 AtSeabrook Station, XI,.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI,.S5

"Masonry Wall Program" are combined under XI,.S6 "Structures Monitoring Program".
512 Raw water in lined & unlined concrete sumps.
513 Seabrook Station will age manage this condition through the Fire Protection Program.
514 Seabrook Station will age manage this condition through the Structures Monitoring Program.
515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier

seals. Seabrook Station will manage-such aging effects for non-Fire Barrier elastomer seals with the Structures Monitoring Program.
516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the

aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.

Seabrook Station Unit 1
License Renewal Application

Page 3.5-241



Chapter 3 -Aging Management Review Results

Table 3.5.2-7

Turbine Building

Summary of Aging Management Evaluation

Aging ENUREG Table
_ -~F~uictiii~.~. MaProgram4• Item Item ____

TUR - Aluminum - in Air Structural Air Indoor
Aluminum Uncontrolled None None 11I.B3-2 3.5.1-58 A

Indoor Uncontrolled Support (External)

TUR - Built-Up Roofing - Structural Air Outdoor, Separation, Environmental Structures Ill .A612
Exposed to Air Outdoor Support Roofing (External) Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505

Exern Leakage Program

TUR - Carbon Steel - Structural Air Outdoor Structures III A3-12Steel~~I LosA3-12ralMniorn 3.5.1-25 A, 503
Exposed to Air Outdoor Support Steel (External) Loss of Material Monitoring (T-11)Program

TUR - Carbon Steel - in Air Structural Air Indoor StructuresIndoor Uncontrolled Support Steel Uncontrolled Loss of Material Monitoring Ill.-25-1)
(External) Program

TUR - Concrete (Sump) - ' Structural • Raw Water Cracking, Loss of Bond, Structures III A3-4
Txponete (up - Strtu Concrete RwWter Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A,509Exposed to Raw Water Support (External) Scaling) Program

TR-Cnrt(um)- Srcua CoceeStructures Ill .A3-2 3.5.1-27 A
TUR - Concrete (Sump) - Structural Concrete Raw Water Expansion and Cracking Monitoring A3-2 .17
Exposed to Raw Water Support , (External) Program (T-03)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-7

Turbine Building

Summary of Aging Management Evaluation

.....Inten ded :AgingE•f - -Requir- Aging NUREG - Table
Copoen ype unýi Mate rialI Environment Ma._Managmn 1801 Vol.2, 3.X1 Note-

________ _______..j-rogramm item-.. Item

TUR - Concrete Exposed Structural Concrete Air Outdoor Cracking, Loss of Bond, Structures .A3-9to A Ooor Support Concrete Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
to Air Outdoor Support (External) Scaling) Program

TUR - Concrete - Exposed Structural Concrete Air Outdoor Expansion and Cracking Structures III .A3,2 3.5.1-27 A
to Air Outdoor Support (External) Monitoring (T-03)

Program

Increase in Porosity and Structures
TUR - Concrete - Exposed Structural Air Outdoor Permeability, Cracking, Loss III3.5.1-24 A
to Air Outdoor Support Concrete (External) of Material (Spalling, Monitoring (T-06)

Scaling) Program

TUR - Concrete - Exposed Structural C tc AirOu Loss of Material, Cracking Str res (TA3-6 3.5.1-26 A
to Air Outdoor Support oncree (External) Monitoring (T-01)

Program

TUR - Concrete - in Air Structural Air Indoor Cracking, Loss of Bond, Structures III .A3-9
Indoor Uncontrolled Support Concrete Uncontrolled Loss of Material (Spalling, . Monitoring (T-04) 3.5.1-23 A

(External) Scaling) Program

TUR - Concrete - in Air Structural Air Indoor Structures III .A3*2Concrete Uncontrolled Expansion and Cracking Monitoring 3.5.1-27 AIndoor Uncontrolled Support (External) Program (T-03)

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-7

Turbine Building

Summary of Aging Management Evaluation

IneddAging NUREG Tablei
Component Type Fucin Mateia ' :M'Environmn -gngEfeteqirn i Management.: -1801 Vol. 2 ~..

,, .....~.Mangemnt2Program~ ,,Item Ie

Air Indoor Increase in Porosity and Structures
TUR - Concrete - in Air Structural tir Uncoor Permeability, Cracking, Loss Monitoring III A3-10Indoor etei Sura Concrete Uncontrolled of Material (Spalling, Program (T-06)Indoord(External) Scaling)

TUR - Concrete Masonry Structural Concrete Air Indoor Structures III .A3-11
Units - in Air Indoor Support Block Uncontrolled Cracking Monitoring (T-12) 3.5.1-43 A
Uncontrolled (External) Program

TUR - Fire Penetration Seal Air Indoor Increased Hardness, Fire Protection VII.G-1
- in Air Indoor'Uncontrolled Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Program (A-19) 3.3.1-61 A

(External) Strength

TUR - Fire Penetration Seal Air Indoor Increased Hardness, Structures VII.(-1- in Air Indoor Uncontrolled Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Monitoring -1 3.3.1-61 E, 514
- (External) Strength Program. (A-19)

TUR - Penetration Seal - Structural Air Outdoor Increased Hardness, Structures VII.G-2
Exposed to Air Outdoor Support Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515

Strength Program
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Table 3.5.2-7
Turbine Building

Summary of Aging Management Evaluation
Standard Notes

Note Description

A Consistent with NUREG-1 801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1 801 AMP.
B Consistent with NUREG-1 801 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-1 801 for material, environment and aging effect, but a different aging management program is credited or
NUREG-1 801 identifies a plant-specific aging management program.

F Material not in NUREG-1 801 for this component.

G Environment not in NUREG-1 801 for'this component and material.
H Aging effect not in NUREG-1 801 for this component, material and environment combination.
I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.

J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.
502 Aging effect includes "Fretting or Lockup" due to wear.
503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.
504 Fatigue analysis exists and TLAA applies.
505 Built-up roofing is not in GALL; III.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is

Structures Monitoring.
506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.

507 Spent Fuel Pool temperature < 601C (<1400 F); water chemistry and temperature will be maintained by the Water Chemistry Program.

508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging
effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.

509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.
510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.

Seabrook Station Unit 1
License Renewal Application
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511 At Seabrook Station, Xl.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power Plants" and XI.S5
"Masonry Wall Program" are combined under XI.S6 "Structures Monitoring Program".

512 Raw water in lined & unlined concrete sumps.
513 Seabrook Station will age manage this condition through the Fire Protection Program.

514 Seabrook Station will age manage this condition through the Structures Monitoring Program.

515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier
seals. Seabrook Station will manage such aging effects for non-Fire Barrier elastomer seals with the Structures Monitoring Program.

516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the
aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.

Seabrook Station Unit 1
License Renewal Application
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

lntnde~ Agig~Efef~euirn Aging- NUREG Table~
'Component Type Maera EnvironmentmnMaroa ii8OfVol. 21 3,XAI- ~Noter

Pro__gramW Item, Item

WCS - Built-Up Roofing -
SERVICE WATER Shelter, Air Outdoor Separation, Environmental Structures III.A6-12
COOLING TOWER Shection Roofing Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505
Including Switchgear Rooms Protection ternal) Leakage Program
in Air Outdoor

WCS - Built-Up Roofing - Separation, Environmental Structures
SERVICE WATER Shelter, Roofing Air Outdoor Depradion, Environm M III.A6-12 3
PUMPHOUSE in Air Protection (External) Degradation, Water In- Monitoring (TP-7) 3.5.1-44 H, 505
Outdoor Leakage Program

WCS - Carbon Steel Door -
SERVICEAir Outdoor Structures II.A3-12
COOLING TOWER Shelter, Steel ArOtdr Loss of Material Monitoring (T-1 3.5.1-25 A, 503
Including Switchgear Rooms Program
in Air Outdoor

WCS - Carbon Steel Door -

SERVICE WATER S Air Indoor Structures III.A3-12
COOLING TWR Including Structural Steel Uncontrolled Loss of Material Monitoring (T-11) .3.5.1-25 A
Swgr Rms in Air Indoor Support (External) Program
Uncontrolled

WCS - Carbon Steel Door - Air Indoor Structures
SERVICE WATER Structural Steel Uncontrolled Loss of Material Monitoring II1A3-12 3.5.1-25 A
PUMPHOUSE in Air Indoor Support (Exterial Mogram (T-11)
Uncontrolled (External) Program

WCS - Carbon Steel Door - Structures
SERVICE WATER Shelter, Steel Air Outdoor Loss of Material Monitoring (II.A3-12 3.5.1-25 A, 503
PUMPHOUSE in Air Protection (External) Program (T-11)
Outdoor
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

- lted~~ Aging ,NUREGE Talble
7Componient Type. Functiond Mteia nvronet Agi ng EfetRqiring Management 1801IVol.--2- 3 i Note

Mangeen+. Program. Item Item,

WCS - Carbon Steel Fire
Door - SERVICE WATER Air Indoor Fire Protection VII.G-3
COOLING TWR Including Fire Barrier Steel Uncontrolled Loss of Material 3.3.1-63 A
Swgr Rms in Air Indoor (External) Program (A-21)

Uncontrolled

WCS - Carbon Steel Fire Air Indoor
Door-SERVICE WATER Fire Barrier Steel Uncontrolled Loss of Material 3.3.1-63 A
PUMPHOUSE in Air Indoor (External) Program (A-21)
Uncontrolled

WCS - Carbon Steel -
SERVICE WATER Structural Air Outdoor Structures II1.A3-12
COOLING TOWER Support Steel (External) Loss of Material Monitoring (T-1A1) 3.5.1-25 A, 503
Including Switchgear Rooms Program
in Air Outdoor

WCS - Carbon Steel - StructuresSERVICE WATER ' Structural Raw Water Stutue 111.A6-11
COOIGTER Surt Steel (Exter Loss of Material Monitoring (T-21) 3.5.1-47 E, 511COOLING TOWER in Raw Support (External) Program (-1

Water

WCS - Carbon Steel - Structures
SERVICE WATER Structural Steel Raw Water Loss of Material Monitoring I(IAB-21 3.5.1-47 E, 511
COOLING TOWER in Raw Support (External) Program (T-21)
Water

WCS - Carbon Steel - Structures
SERVICE WATER Structural Raw Water III.A6-11Steel Loss of Material Monitoring (T2) 3.5.1-47 H, 511
COOLING TOWER in Raw Support (External) Program (T21)
WaterP
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

-In"tened....-Agin.g. NUREG .Table.........
Component Aging'Effect RequiringCopr 'tType Fuc .on Materialý .EnvironmeMaagmnt Managemnent 1801t Vol.2 3X1 Note

WOS - Carbon Steel - Srcue
SERVICE WATER Structural Steel Raw Water L oMrotorin III.A6-11
COOLING TOWER in Raw Support Sel (External) LsofMtraMnirng (T-21)3.1-7E51

WaterProgramWater

WCS - Carbon Steel -
SERVICE WATER Structural Air Indoor Structures III.A3-12
COOLING TWR Including Support Steel Uncontrolled Loss of Material Monitoring (T-11) 3.5.1-25 A
Swgr Rms in Air Indoor (External) Program
Uncontrolled

WCS - Carbon Steel - Air Indoor Structures
SERVCE WTER trucural. Ar Inoor trucures 111.A3-12

SERVICE WATER Structural Steel Uncontrolled Loss of Material Monitoring (T-1 3.5.1-25 A
PUMPHOUSE in Air Indoor Support (External) Program (T-1 1)
Uncontrolled

WCS - Carbon Steel - Structural StutueRaw Water s II.A6-11
SERVICE WATER Support (External) Loss of Material Monitoring (T-21) 3.5.1-47 E, 511
PUMPHOUSE in Raw Water Program

WCS - Carbon Steel - Structural Ra Water Structures III.A6-11
SERVICE WATER Water (External) Loss of Material Monitoring (T21)3.5.1-47 E, 511
PUMPHOUSE in Raw Water Program

WCS - Carbon Steel'- Structural Raw Water Structures III.A6-1
SERVICE WATER Surt Steel (Exter Loss of Material Monitoring T.-1) 3.5.1-47 H, 511
PUMPHOUSE in Raw Water Support (External) Program (T21)

Seabrook Station Unit 1
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

- Inende -____ S -Agin ~ -NUREG§LI TableI"'t.ntended A•nvirgnm'nr- = ing Effect Requiring•~Maponent Type a a: " "etgem..t,1801 W -V 2• 3.X. NoteWCS- CarbonFutee -- 1 -31rutres

StructuralTyp .Notee I1A61

WCS -Carbon Steel - Structural Sel Raw Water Loso aeilStructures IIl.A6-11 3.1-7 ,51
SERVICE WATER Support Steel Loss of Material Monitoring 3.5.1-47 E, 511
PUMPHOUSE in Raw Water (External) Program (T-21)

WCS - Carbon Steel - Air Indoor Structures
SERVICE WATER Shelter, Steel Uncontrolled Loss of Material Monitoring II.A3-12 3.5.1-25 A
PUMPHOUSE Siding in Air Protection (External) Program
Indoor Uncontrolled

WCS - Carbon Steel - Structures
SERVICE WATER Shelter, Steel Air Outdoor Loss of Material Strutr II1.A3-12 3.5.1-25 A, 503
PUMPHOUSE Siding in Air Protection (External) Monitoring (T-1i1)
Outdoor Program

WCS - Concrete - Structural Ground Cracking, Loss of Bond, Structures III.A3-4
CIRCULATING WATER Support Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
PUMPHOUSE Below Grade Spr(External) Scaling) Program

WCS - Concrete - Structural Ground Structures II1.A3-2
CIRCULATING WATER Strt Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
PUMPHOUSE BelowGrade Support (External) Program

WCS - Concrete - Ground Increase in Porosity and Structures
CIRCULATING WATER Structural Permeability, Cracking, Monitorg II.A3-5 3.5.1-31 A,Strte ter/l Loss of Material (Spalling, Potrm 307)PUMPHOUSE BelowGrade I(External) Scaling) Program

Seabrook Station Unit 1
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

WCS - Concrete - Structural Ground Increase in Porosity and Structures II1.A3-7CIRCULATING WATER Support Concrete Water/Soil Permeability, Loss of Monitoring 0 2 3.5.1-32 A, 509

WCS - Concrete - Ground Structures
CIRCULATING WATER Support Concrete Water/Sil Loss of Material, Cracking Monitoring (T-02) 3.5.1-26 A

PUMPHOUSE BelowGrade (External) Program
WCS - Concrete -StutrlGonStuues I.A-

WCS - Concrete - Air Indoor Cracking, Loss of Bond, Structures
Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-4 3.5.1-23 A

PUMPHOUSE in Air Indoor Support (External) Scaling) Program (T-04)
Uncontrolled

WCS - Concrete - Air Indoor Structures
CIRCULATING WATER Structural AIII.A3-2
PUMPHOUSE in Air Indoor Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A

Uncontrolled (External) Program

WCS - Concrete - Increase in Porosity and
CIRCULATING WATER Structural Concrete nor Permeability, Cracking, otructus3.5.1-24 A
PUMPHOUSE in Air Indoor Support (External) Loss of Material (Spalling, (T-06)
Uncontrolled Scaling)

WCS - Concrete - Cracking, Loss of Bond, Structures

CIRCULATING WATER Shelter, Concrete Air Outdoor Loss of Material (Spalling, Monitoring III.A3-9 3.5.1-23 A
PUMPHOUSE in Air Protection (External) Scaling) Program (T-04)
Outdoor

Seabrook Station Unit 1
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

Intended AigEfc eurn
Compnen Typecio Material Environment gigEfcNiI~g~ anag e ment. 1861Vol' 2 ' 3.X.1 * Note'~ .~ 1= >. rog' Item'' Item:

WCS - Concrete - StructuresCIRCULATING WATER Shelter, Air Outdoor III.A3-2
PULATING WAiR 'Protection Concrete (Exter Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
PUMPHOUSE in Air Prtcin(External) Program
Outdoor Program

WCS - Concrete - Increase in Porosity and Structures
CIRCULATING WATER Shelter, Air Outdoor Permeability, Cracking, III.A3-10

Concete onitring (T.-2PUMPHOUSE in Air Protection (External) Loss of Material (Spalling, Program (T-06)
Outdoor Scaling)

WCS - Concrete - Structures
CIRCULATING WATER Shelter, Concrete Air Outdoor Loss of Material, Cracking Monitoring III.A3-6 3.5.1-26 A
PUMPHOUSE in Air Protection (External) Program (T-01)
Outdoor

WCS - Concrete - Structural Raw Water Cracking, Loss of Bond, Structures II1.A3-4
CIRCULATING WATER Support Concrete (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A, 509
PUMPHOUSE in Raw Water Scaling) Program

WCS -Concrete - Structural Raw Water Structures III.A3-2CIRULAINGWAERa oncet Raw3.5.1-27.A3A
CIRCULATING WATER Support Concrete (External) Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
PUMPHOUSE in Raw Water Program

WCS - Concrete - Structural Raw Water Increase in Porosity and Structures II1.A3-7
CIRCULATING WATER Support Concrete (External) Permeability, Loss of Monitoring (T-02) 3.5.1-32
PUMPHOUSE in Raw Water Strength Program
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

.ý Aging~? NUREG Table
iz'intende Aging Effect RequiringComponent Type Snpeort CMaterial Environment aeer t Managementg 1801 Vol.2 3.5.1 Note,1Function in RMaan atrIteoga

WCro ra Conret lie

WCS - Concrete - Watertor L oss of Matel Structures III.A6-7
UInd NG SW ATcErRo S Concrete Loss of Material Monitoring (T-0) 3.5.1-5 E, 511

PUMPHOUSE in Raw Water Support (External) Program

WCS - Concrete - SERVICE Ground Structures
WATER COOLING TOWER Structural Concrete Water/Soil rackinLoss of Backing Monitoring ur-e 3.5.1-31 A
Including Switchgear Rooms Support e terlMaterial rg(T-05)
Below Grade (External) Scaling) Program

WCS - Concrete - SERVICE Ground Structures
WATER COOLING TOWER Structural Concrete Water/Soil Expansion and Cracking Monitoring IIIA3-2 3.5.1-27 A
Including Switchgear Rooms Support (External) Program (T-03)
Below Grade S

WCS - Concrete - SERVICE Ground Increase in Porosity and Structures
WATER COOLING TOWER Structural Concrete Water/Soil Permeability, Cracking, Monitoring (I.A3-5 3.5.1-31 A

Including Switchgear Rooms Support (External) strength ProgramS

Below Grade ScligWCS - Concrete - SERVICE Ground Increase in Porosity and Structures
WATER COOLING TOWER Structural Concrete Water/Soil L PerMeabialty, Loss kio Monitoring 3.5.1-32 A
Including Switchgear Rooms Support CeWter/Silo (T-0S)trength3Pr
Below Grade (External) Program

WCS - Concrete - SERVICEGrudSucre
WATER COOLING TOWER Structural GrudISrcue II.A3-6
Including Switchgear Rooms Support Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Below Grade '(External) Program
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Table 3.5.2-8

Water-Control Structures

WCS - Concrete - SERVICE
WATER COOLING TOWER
Including Switchgear Rooms
in Air Outdoor

Missile
Barrier Concrete

Air Outdoor
(External)

Cracking, Loss of Bond,
Loss of Material (Spalling,
Scaling)

Structures
Monitoring
Program

III.A3-9
(T-04) 3.5.1-23 1 A

WCS - Concrete - SERVICE Cracking, Loss of Bond, Structures
WATER COOLING TOWER Shelter, Concree Airn) Loss of Material (Spalling, Monitoring Iii.A3-9
Including Switchgear Rooms Protection (External) Scaling) Program (T-04)
in Air Outdoor

WCS - Concrete - SERVICE Structures
WATER COOLING TOWER Missile Air Outdoor Stucurs1l.A3-2Including Switchgear Rooms Barrier Concrete Expansion and Cracking Monitoring (T03) 3.5.1-27 A

Inldn wtherRosBrir(External1 ) Program (-3
in Air Outdoor

WCS - Concrete - SERVICE Structures
WATER COOLING TOWER Shelter, Concrete Air Outdoor Expansion and Cracking Monitoring III.A3-2 3.5.1-27 A
Including Switchgear Rooms Protection (External) Program (T-03)
in Air Outdoor

WCS - Concrete - SERVICE Increase in Porosity and Structures
WATER COOLING TOWER- Missile Air Outdoor Permeability, Cracking, Mot g III.A3-10 35124 A
Including Switchgear Rooms Barrier (External) Loss of Material (Spalling, onioring (T306)
in Air Outdoor Scaling) Program

WCS - Concrete - SERVICE Increase in Porosity and Structures
WATER COOLING TOWER Shelter, Concrete Air Outdoor Permeability, Cracking, Monitoring II1.A3-10 3.5.1-24 A
Including Switchgear Rooms Protection (External) Loss of Material (Spalling, Program (T306)
in Air Outdoor Scaling)
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License Renewal Application

Page 3.5-254



0
Chapter 3 - Aging Management Review Results

Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

IienAir Outdoor SeI.A3-6
COONG TOiConcrete Eti Loss of Material, Cracking Monitoring 'T ol. 3.5.1-26 A

Including Switchgear Rooms Barrierin Air Outdoor Program

WCS - Concrete - SERVICE Structures
WTRCOIGTWR SetrAir Outdoor Stutue III.A3-6 3512WATER COOLING TOWER ssle Concrete Loss of Material, Cracking Monitoring -3.5.1-26 A

Including Switchgear Rooms Protection (External) Program
in Air Outdoor

WCS - Concrete - SERVICE Structural Raw Water Cracking, Loss of Bond, Structures III.A3-4
WATER COOLING TOWER Suppor, Concrete (External) Loss of Material (Spalling, Monitoring (T-O5) 3.5.1-26 A
in Raw Water suPpot Scaling) Program

WCS - Concrete - SERVICE uctural Raw Water Cracking, Loss of Bond, Structures II1.A3-4
WATER COOLING TOWER Sultmate Concrete (External) Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A, 509
in Raw Water Scaling) Program

WCS - Concrete- SERVICE Stimate Raw Water Structures Iii.A3-2
WATER COOLING TOWER Sura Concrete RwWternl Expansion and Cracking Monitoring (T-0 3.5.1-27 A
in Raw Water Spot (External) Program .(T-0)
WCS - Concrete - SERV'ICE StutrlRwWtrStructures IIA-

WCS - Concrete - SERVICE Ultimate Raw Water E Structures II1.A3-2 3.5127 A
WATER COOLING TOWER Heat Sink Concret (External) Expansion and Cracking Monitoring (T-03)
in Raw Water Program

Seabrook Station Unit 1
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation
Intended Aging s) NUREG TablIeK

Intend d . AgingEffect Requiring ... .........'Comp'o'nent Type Fucin Material _Environment Ma nt 180O1 Vol. 2- 3.X. NoteFuncionManagemnent
_______________________________ _______ ___________ rogram '. tem - Item

WCS - Concrete - SERVICE Structural Raw Water Increase in Porosity and Structures II1.A3-7
WATER COOLING TOWER Support Concrete (External) Permeability, Loss of Monitoring (T-02) 3.5A-32 A
in Raw Water Strength Program

WCS - Concrete - SERVICE Ultimate Raw Water Increase in Porosity and Structures II1.A3-7
WATER COOLING TOWER Concrete Permeability, Loss of Monitoring (T-02) 3.5.1-32 A
in Raw Water Heat Sink (External) Strength Program (T-02)

WCS - Concrete - SERVICE Structures
WATER COOLING TOWER Support Concret (External) Loss of Material Monitoring (T-20) 3.5.1-45 E, 511
in Raw Water Program

WCS - Concrete - SERVICE Ultimate Raw Water Structures III.A6-7
WATER COOLING TOWER Heat Sink Concrete (External) Loss of Material Monitoring (T-20) 3.5.145 E, 511
in Raw Water Program

WCS - Concrete -SERVICE Air Indoor
WATER COOLING TWR Fire Barrier Concrete Uncontrolled Loss of Material Fire Protection .VII.G-29 3.3.1-67 A
Including Swgr Rms in Air (e xterial Program (A-91)

Indoor Uncontrolled (External)

WCS - Concrete -SERVICE Air Indoor
W ATER COOLING TW R Structural Co cee U c nrle o so aeilFire Protection VII.G-29 3316Concrete Uncontrolled Loss of Material 3.3.1-67A

Including Swgr Rms in Air Support (External) Program (A-91)
Indoor Uncontrolled
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

:Int.en..e... Ag ingEE, NUREG j Table
<2:•,:,Com gpo nenlt Type•; Function.. ;•; M::::•:::: :•,ate rial .j;;' i•-nvlronmhentl ,AigEf.ltiig Mngmet 81o2~.. orJ

WCS - Concrete -SERVICE Air Indoor Cracking, Loss of Bond, Structures

WAcTE COgr sn Ar Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.51-23 A
Indoor Uncontrolled (External) Scaling) Program

WCS - Concrete -SERVICE Air Indoor Cracking, Loss of Bond, Structures
WATER COOLING TWR Structural Material (SpallingI Monitoring II.A3-9Including Swgr Rms in Air Support Concrete Uncontrolled Loss ofor (T-04)
Indoor Uncontrolled (External) Scaling) Program

WCS - Concrete -SERVICE Air Indoor

Incldin COOLIN Rm'iWAr Fire Barrier Concrete Uncontrolled Concrete Cracking and Fire Protection VII.G-28 3.3.1-65 AWATER COOLING TWR Structur~al Concrete Uncontrolled LspafMteilllingg Mnioig I.3- .. 12Including Swgr Rms in Air Support (External) Scaling Program (A-90)
Indoor Uncontrolled

WCS - Concrete -SERVICEWATERAir Indoor Concrete Cracking and Fire Protection VII.G-28

FiE OLIGTR SrecBarrier Concrete Uncontrolled EpninadCckg Motrng3.5.1-27 A

Including Swgr Rms in Air Fire (External) Spalling Program (A-90)
Indoor Uncontrolled

WCS - Concrete -SERVICE Air Indoor Structures
WATER COOLING TWR Structural Concrete Uncontrolled Expansion and Cracking Monitoring o II.A3-2 3.5.1-27 AIncluding Swgr Rms in Air Support 3. 7 (A-0)
Indoor Uncontrolled (External) Program
WCS - Concrete -SERVICE Air Indoor Structures
WATER COOLING TWR Firecturral Concrete Uncontrolled Expansion and Cracking Monitoring (T.A-03 3.5.1-27 A
Including Swgr Rms in Air Spot(External) Program (-3
Indoor Uncontrolled
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

WCS - Cnrt Aging Effect RequiringAWTRpCOeINt Type inender Material Environment Manactgemient 18 F tVI.G 2 3X1-5Function AiEr)a n Program (A-0) Man2gemeoageen Item Item~i

WCS - Concrete -SERVICE Air Indoor
WATER COOLING TWR Fire Barrier Concrete Uncontrolled Concrete Cracking and Fire Protection VIgG-28 3.3.1-65 A
Including Swgr Rms in Air (External) Spalling Program (A-90)
Indoor Uncontrolled

WCS - Concrete -SERVICE
WATER COOLING TWR Structural Air Indoor Concrete Cracking and Fire Protection VIG-28 3..1-
Including Swgr Rms in Air Support eUncontrolled Spalling Program (A-90)
Indoor Uncontrolled (External)

WCS - Concrete -SERVICE Air Indoor Increase in Porosity and Structures

WATERbiitCOOLINGg, II.3-R

WATER COOLING TWR StBarrier Concrete Uncontrolled Permeability, Cracking, Monitoring (.A3-10 3.5.1-24 A
Including Swgr Rms in Air Loss of Material (Spalling, Prgn (T-06)
Indoor Uncontrolled Scaling)

WCS - Concrete -SERVICE AiroInd Increase in Porosity and Structures
WATER COOLING TWR Structural Conret Uncoonrole Permeability, Cracking, Monitore lll.A3-10 3512
InudooR PUM SE Support Concrete Watroll Loss of Material (Spalling, Monitoring (T-06) 3.5.1-31
Incloudingw•Grade (External) Scaling) Program

WCS - Concrete - SERVICE Structural Ground Cracking, Loss of Bond, Structures II1.A3-4
WATER PUMPHOUSE Support Concrete Water/Soil Loss of Material (Spalling, Monitoring (T-05) 3.5.1-31 A
Below Grade (External) Scaling) Program

WCS - Concrete - SERVICE Structural Ground Structures IIl.A3-2
WATER PUMPHOUSE Spot Concrete Water/Soil Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
*Below Grade upp (External) Program

Seabrook Station Unit 1 Page 3.5-258
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

'~~~n Inres anPrst n
WSCo t- SIntended Aging P er Reqmi iring, A g IA-5WATRompoUnent Type ConcrMterial evironment 9 Mnig ent3.51 NA t

Loss_ oMaei(Saln ~Program Item 7te

WCS - Concrete - SERVICE Ground Increase in Porosity and Structures
WATER PUMPHOUSE Concrete Water/Soil Permeability, Cracking, Monitoring (.A3-5 3.5.1-31 A
Below Grade Support (External) Loss of Material (Spalling Program (T-07)Below Grade Scaling)Prga

WCS - Concrete - SERVICE Structural Ground Increase in Porosity and Structures III.A3-7
WATER PUMPHOUSE Support Concrete Water/Soil Permeability, Loss of Monitoring (T-02) 3.5.1-2 A
Below Grade (External) Strength Program

WCS - Concrete - SERVICE Structural Ground Structures VII.A3-6
WATER PUMPHOUSE Support Concrete Water/Soil Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Below Grade uppoe(External) Program

WCS - Concrete - SERVICE Air Indoor Fire Protection VII.G-29
WATER PUMPHOUSE in Fire Barrier Concrete Uncontrolled Loss of Material •Proga 3.3.1-67
Air Indoor Uncontrolled (External) Program (A-91)

WCS - Concrete - SERVICE' Air IndoorFiePoctn VIG-9 3316 A
WATER PUMPHOUSE in Structural Concrete Uncontrolled Loss of Material Fr rtcin VIG2 3316
Air Indoor Uncontrolled Support (External) . Program (A-91)

WCS - Concrete - SERVICE Air Indoor Cracking, Loss of Bond, Structures III.A39
WATER PUMPHOUSE in Fire Barrier Concrete Uncontrolled Loss of Material (Spalling, Monitoring (T-04) 3.5.1-23 A
Air Indoor Uncontrolled (External) Scaling) Program
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation
Inene Aging - -ENUREG. Table

Component Type Inedd Material Environmient 'A~. qiig Management ~180.Vol. 2 3.X.1 NOte
______ Funtion rogram lem Item

WCS - Concrete - SERVICE Structural Air Indoor Cracking, Loss of Bond, Structures III.A3-g
WATER PUMPHOUSE in Support Concrete Uncontrolled Loss of Material (Spalling, Monitoring J-04) 3.5.1-23 A
Air Indoor Uncontrolled (External), Scaling) Program

WCS -'Concrete - SERVICE Air Indoor Concrete Cracking and Fire Protection VI.G-28
WATER PUMPHOUSE in Fire Barrier Concrete Uncontrolled Spalling Program V.(A-90) 3.3.1-65 A
Air Indoor Uncontrolled (External)

WCS - Concrete -SERVICE Air Indoor
WATER PUMPHceSERV Structural CIncool Concrete Cracking and Fire Protection VII.G-28WATER PUMPHOUSE in Supprutua Concrete Uncontrolled SalnPrgm(A9) 3.3.1-65 A:

Air Indoor Uncontrolled Support (External) Spalling Program (A-90)

WCS - Concrete - SERVICE Air Indoor Structures
WATER PUMPHOUSE in Fire Barrier Concrete Uncontrolled Expansion and Cracking Monitoring (T0A32 3.5.1-27 A
Air Indoor Uncontrolled (External) Program (T03)

WCS - Concrete - SERVICE Air Indoor StructuresStructural II1.A3-2
WATER PUMPHOUSE in Support Concrete Uncontrolled Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Indoor Uncontrolled (External) Program

WCS - Concrete - SERVICE Air Indoor Concrete Cracking and Fire Protection VIIG-28
WATER PUMPHOUSE in Fire Barrier Concrete Uncontrolled Spallingc Program (A-0G) 3.3.1-65
Air Indoor Uncontrolled (External)
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation
E ~A~gingio NUREG Jab le-

Componnt Typ Material Environment ecl Reuiin
uct8-mag nagmn _Management '101 Vol. 2 3.X1 Note

Manaemejt yogra ,Item~ ite

WCS - Concrete - SERVICE Structural Air Indoor Concrete Cracking and Fire Protection VII.G-28
WATER PUMPHOUSE in Sura Concrete Uncontrolled ping Program (A-90 3.3.1-65 A
Air Indoor Uncontrolled Support (External) Spalling Program (A-90)

WCS - Concrete - SERVICE Air Indoor Increase in Porosity and Structures
WATER PUMPHOUSE in Fire Barrier Concrete Uncontrolled Permeability, Cracking, Monitoring II.A3-10 3.5.1-24 A

Loss of Material (Spalling, M (T-06)
Air Indoor Uncontrolled (External) Scaling) Program

WCS - Concrete - SERVICE Air Indoor Increase in Porosity and Structures
WATER PUMPHOUSERin Structural Concrete Uncontrolled Permeability, Cracking, Monitoring III.A3-10 3.5.1-24 A
ATER PUMPHOUSe Support Loss of Material (Spalling, Mogram (T-06)

Air.Indoor Uncontrolled , (External) Scaling) Program

WCS - Concrete - SERVICE Cracking, Loss of Bond, Structures
WATER PUMPHOUSERin Missile Concrete Air Outdoor Loss of Material (Spalling, Monitoring II1.A3-9 3.5.1-23 A
Air Outdoor Barrier (External) Scaling) Program (T-04)

WCS - Concrete - SERVICE Shelter Air Outdoor Cracking, Loss of Bond, Structures III.A3-9
WATER PUMPHOUSE in Protection Concrete Loss of Material (Spalling, Monitoring 3.5.1-23 A
Air Outdoor <P, Scaling) Program

WCS- Concrete - SERVICE Missile Air Outdoor Structures III.A3-2
WATER PUMPHOUSE in Barrier Concrete (Exter Expansion and Cracking Monitoring (T-03) 3.5.1-27 A
Air Outdoor (External) Program
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

Itd : 'gin EfectReqinnAging NUREG Table-:'
-pmoetType ene Material Environment, g Management 1801 Vol.2 3X .. oeCmoetFunction 'Management ý ie Ie

Air -OCncetdooERIC Structures. I.A-

WCS - Concrete - SERVICE Shelter, Concrete Air Outdoor Expansion and Cracking Monitoring l.A3-2 3.5.1-27 A
WATER PUMPHOUSE in Protection (External) Monrin (T-03)Air Outdoor Program

WCS - Concrete - SERVICE Increase in Porosity and Structures
WATER PUMPHOUSE in Missiler Concrete Air Outdoor Permeability, Cracking, Monito III.A3-10 3.5.1-24 A
Air Outdoor (External) Loss of Material (Spalling, P ring (T-06)

Scaling) Program

WCS - Concrete - SERVICE Increase in Porosity and StructuresShelter, C Air Outdoor Permeability, Cracking, IIo.A3-10WATER PUIMPHOUSE in Protection Concrete (External) Loss of Material (Spalling, Monitoring (Tr06) 3.5.1-24
Air Outdoor Scaling) Program

WCS - Concrete - SERVICE Structures
WATER PUMPHOUSE in Barrie Concrete Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Air Outdoor Barrier (External) Program

WCS - Concrete - SERVICE S Air Outdoor Structures III.A3-6
WATER PUMPHOUSE in Shelter, Concrete (Exter Loss of Material, Cracking Monitoring (T-01) 3.5.1-26 A
Air Outdoor Protection (External) Program

WCS - Concrete - SERVICE Raw Water Cracking, Loss of Bond, Structures II1.A3-4WATER PUMPHOUSE in ' Concrete Loss of Material (Spalling, Monitoring - CT-) 3.5.1-31 A, 509

Raw Water Support (External) Scaling) (T-05)
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation

IntendedWeE R A g f Rru Aging ctRs I.TableComponentUType Ma Support ter Environment M a nd C Monament 1801gVoT . 2 3.5.1 Note
wrogram IteWo Item

WCS - Concrete - SERVICE Structural Raw Water Expansion andoCracking Structures II1.A3-A
WATER PUMPHOUSE in Support Concret (External) pansion of Monitoring (T-03) 3.5.1-2 A
Raw Water Strengt Program

WCS - Concrete - SERVICE Increase in Porosity and Structures
Structural (exRaw i) Permeability, Loss of Monitoring eII1.A-7

WATER PUMPHOUSE in Structural Concrete (EWter Loss of Material Monitoring IIIA67 3.5.1-45, E, 511
Raw Water (External) Program

WCS - Fire Penetration Seal
- SERVICE WATER Air Indoor Increased Hardness, Fire Protection VII.G-1
COOLING TWR including Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Program (A-19) 3.3.1-61 A
Swgr Rms in Air Indoor (External) Strength
Uncontrolled

WCS - Fire Seal - SERVICE Air Indoor Increased Hardness, Fire Protection VII.G-1
WATER PUMPHOUSE in Fire Barrier Elastomer Uncontrolled Shrinkage and Loss of Proteto (A-19 3.3.1-61 A
Air Indoor Uncontrolled (External) Strength Program (A-19)

WCS - Penetration Seal -

SERICOO TOWER Shelter, EAir Outdoor Increased Hardness, Structures VII.G-2
COoLISERVICENGWAER S ,Protection Elastomer (External) Shrinkage and Loss of Monitoring (A-20) 3.3.1-61 E, 515
Including Switchgear Rooms Strength Program
in Air Outdoor
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Table 3.5.2-8

Water Control Structures

Summary of Aging Management Evaluation
InedeAging Effect-Kediri Agn UREG T•able

•-:Ž*.i..:',Cpmponent Type , Material Envir-nm-ent V. . 1Manage t., 1801I 3.X. -Note
Fuctn. ManageiMent Progi-MT: ten)___ Ie

WCS - Penetration Seal -
SERVICE WATER Shelter, Elastomer Air Outdoor incase Hardness, Structures VII.G-2 331-61 E, 515
PUMPHOUSE in Air Protection (External) Shrinkage and Loss of Monitoring (A-20)
Outdoor Strength Program
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Table 3.5.2-8
Water Control Structures

Summary of Aging Management Evaluation
Standard Notes

Note Description
A Consistent with NUREG-1 801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1 801 AMP.

B Consistent with NUREG-1 801 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 consistentwith
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-1 801 for material, environment and aging effect, but a different aging management program is credited or
NUREG-1 801 identifies a plant-specific aging management program.

F Material not in NUREG-1 801 for this component.
G Environment not in NUREG-1 801 for this component and material.

H Aging effect not in NUREG-1 801 for this component, material and environment combination.

I Aging effect irn NUREG-1 801 for this component, material and environment combination is not applicable.
J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

501 Not used.
502 Aging effect includes "Fretting or Lockup" due to wear.
503 Crevice and pitting will be included along with loss of material-corrosion due to a saltwater atmosphere environment.
504 Fatigue analysis exists and TLAA applies.

505 Built-up roofing is not in GALL; III.A6-12 is for elastomer-material is similar, aging effect is similar, environment is same, and AMP is
Structures Monitoring.

506 Component is cementitious fire proofing/insulating material and will exhibit similar aging effects as concrete.
507 Spent Fuel Pool temperature < 60 0C (<1400 F); water chemistry and temperature will be maintained by the Water Chemistry Program.

508 Cracking, loss of bond, and loss of material (spalling, scaling)/corrosion of embedded steel-is not listed in GALL III.A.6 as an aging
effect for concrete in raw water. Seabrook manages this effect with Structures Monitoring Program.

509 For aging management purposes, buried, below grade, soil, and ground water/ raw & treated water environments are treated the same.
510 Reduction in concrete anchor capacity is an aging effect that is addressed in LRAM-SUPT.
511 At Seabrook Station, XI.S7 "RG 1.127, Inspection of Water-Control Structures Associated with Nu6lear Power Plants" and XI.S5

"Masonry Wall Program" are combined under XI.S6 "Structures Monitoring Program".

Seabrook Station Unit 1
License Renewal Application

Page 3.5-265



0
Chapter 3 -Aging Management Review Results

512 Raw water in lined & unlined concrete sumps.
513 Seabrook Station will age manage this condition through the Fire Protection Program.

514 Seabrook Station will age manage'this condition through the Structures Monitoring Program.
515 Increased hardness, shrinkage, or loss of strength of elastomer seals due to weathering is addressed by GALL only for Fire Barrier

seals. Seabrook Station will manage such aging effects for, non-Fire Barrier elastomer seals with the Structures Monitoring Program.

516 Seabrook Station Structures Monitoring Program will perform concrete testing and rebar inspection to determine the effects of the
aggressive groundwater on the concrete. The concrete testing and the rebar inspection will represent all concrete below grade.

Seabrook Station Unit 1
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3.6 AGING MANAGEMENT OF ELECTRICAL AND
INSTRUMENTATION AND CONTROLS

3.6.1 INTRODUCTION

This section provides the results of the aging management review for the
electrical commodity groups identified in Section 2.5, Scoping and Screening
Results: Electrical and Instrumentation and Control (I&C)
Systems/Commodity Groups.

The electrical and instrumentation and control commodity groups requiring
aging management review are listed below. The following sections identify
materials, environments, aging effects requiring management and associated
aging management programs (AMPs) for each electrical commodity group
identified in Section 2.5.4.

* Non-EQ Electrical Cables and Connections

* Metal Enclosed Bus

* Fuse Holders (Not Part of a Larger Assembly) Metallic Clamps

" Cable Connections (Metallic Parts)

* SF6 Insulated Bus, Connections and Insulators

3.6.2 RESULTS

The following tables summarize the results of the aging management review.

* Table 3.6-1 Summary Of Aging Management Evaluations for the
Electrical / I&C Components / Commodities

* Table 3.6-2 Summary Of Aging Management Evaluations - Electrical /
I&C Components / Commodities.

Seabrook Station Unit 1 Page 3.6-1
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3.6.2.1 Materials, Environments, Aging Effects Requiring Management
and Aging Management Programs

316.2.1.1 Non-EQ Electrical Cables and Connections

Materials

The materials of construction for the Non-Environmentally Qualified (Non-EQ)
electrical cables and connections are:

* Various Organic Polymers

Environments

The Non-EQ electrical cables and connections are exposed to the following
environments:

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

* Adverse localized environment caused by exposure to moisture and
voltage

Aging Effects Requiring Management

The following aging effects associated with Non-EQ electrical cable and
connections require management:

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

" -Localized damage and breakdown of insulation leading to electrical
failure

Aging Management Programs

The following aging management programs manage the aging effects for the
Non-EQ electrical cables and connections:

* Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements (B.2.1.32)

Seabrook Station Unit 1 Page 3.6-2
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* Electrical Cables and Connections Not Subject to 10 CFR 50.49

Environmental Qualification Requirements Used in Instrumentation

Circuits (B.2.1.33)

* Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49

Environmental Qualification Requirements (B.2.1.34)

3.6.2.1.2 Metal Enclosed Bus

Materials

The materials of construction for the Metal Enclosed Bus are:

* Aluminum

* Copper

* Elastomer

* Epoxy

• Polyester glass

e Porcelain

* Silver plated aluminum

* Silver plated copper-

* Stainless Steel

* Steel

Environments

The Metal Enclosed Bus are exposed to the following environments:

" Air - Indoor Uncontrolled

* Air-Outdoor

Seabrook Station Unit 1
License Renewal Application
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Aging Effects Requiring Management

The following aging effects associated with Metal Enclosed Bus require

management:

a Loosening of bolted connections

* Embrittlement, cracking, melting, discoloration, swelling, or loss of

dielectric strength leading to reduced insulation resistance (IR);

electrical failure.

* Moisture and debris intrusion

Aging Management Programs

The following aging management programs manage the aging effects for the

Metal Enclosed Bus

" Metal Enclosed Bus (B.2.1.35)-

" Structures Monitoring Program (B.2.1.31)

3.6.2.1.3 Fuse Holders (Not Part of a Larger Assembly) Metallic Clamps

Materials

The materials of construction of Fuse Holders (Not Part of a Larger

Assembly) Metallic Clamps are:

V various conductive metals including copper alloy.

Environments

The metallic clamps of Fuse Holders (Not Part of a Larger Assembly) Metallic

Clamps are exposed to the following environments:

* Air Indoor Uncontrolled

Aging Effects Requiring Management

The following aging effect associated with Fuse Holders (Not Part of a Larger

Assembly) Metallic Clamps requires management:

Seabrook Station Unit 1 Page 3.6-4
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0 Thermal fatigue in the form of high resistance

Aging Management Programs

The following aging, management programs manage the aging effects for the
Fuse Holders (Not Part of a Larger Assembly) Metallic Clamps:

* Fuse Holders (B.2.1.36)

3.6.2.1.4 Cable Connections (Metallic Parts)

Materials

The materials of construction for the Cable Connections (Metallic Parts) are:

* Various conductive metals used for electrical contacts

Environments

The Cable Connections (Metallic Parts) are exposed to the following

environments:

* Air Indoor Controlled

* Air Indoor Uncontrolled

" Air Outdoor

" Air with Borated Water Leakage

Aging Effects Requiring Management

The following aging effects associated with Cable Connections (Metallic

Parts) require management:

* Loosening of bolted connections

* Corrosion of connector contact surfaces

Aging Management Programs

The following aging 'management programs manage the aging effects for

Cable Connections (Metallic Parts):

Seabrook Station Unit 1 Page 3.6-5
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* Electrical Cable Connections Not Subject To 10 CFR 50.49
Environmental Qualification Requirements (B.2.1.37)

• Boric Acid Aging Management Program (B.2.1.4)

3.6.2.1.5 SF 6 Insulated Bus, Connections and Insulators

Materials

The materials of construction for the Sulfur Hexafluoride (SF 6) Insulated Bus,
Connections and Insulators are:

* Aluminum

* Elastomer

* Epoxy

* Gas (SF6)

* Stainless Steel

* Silver Plated Aluminum

Environments

The SF6 Insulated Bus, Connections and Insulators are exposed to the
following environments:

* Gas (SF6)

• Air-Outdoor

Aging Effects Requiring Management

The following aging effects associated with SF 6 Insulated Bus, Connections
and Insulators require management:

* Loss of pressure boundary

* Loss of insulating properties due to changes in SF 6 properties.

Seabrook Station Unit 1, Page 3.6-6
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Aging Management Programs

The following aging management programs manage the aging effects for the

SF 6 Bus:

345 kV SF 6 Bus (B.2.2.1)

3.6.2.2 AMR Results for Which Further Evaluation is Recommended

by the GALL Report

NUREG-1801 provides the basis for identifying those programs that warrant
further evaluation by thereviewer in the License Renewal Application (LRA).
For the Electrical / I&C commodities, those programs are addressed in the
following subsections.

3.6.2.2.1 Electrical Equipment Subject to Environmental Qualification

Environmental qualification is a Time Limited Aging Analysis (TLAA) as
defined in 10 CFR 54.3. TLAAs are required to be evaluated in accordance
with 10 CFR 54.21(c)(1). The evaluation of this TLAA is addressed in Section

4.4, "Environmental Qualification (EQ) of Electric Equipment," of this

application.

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

The SF 6 switchyard connects Seabrook Station to the off site transmission

grid. The SF6 bus is included as part of the recovery path in the event- of a
Station Blackout event.

The design of the SF 6 switchyard does not include high voltage insulators that

are commonly associated with an open air switchyard design.

Conclusion

The Seabrook Station switchyard design does not include high voltage

insulators, therefore the aging mechanisms and effects are not applicable.
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3.6.2.2.3 Loss of Material due to Wind Induced Alfasion and Fatigue,
Loss of Conductor Strength due to Corrosion, and Increased
Resistance of Connection due to Oxidation or Loss of Pre-load

The SF6 switchyard connects Seabrook Station to the off site transmission
_grid.

The in-scope portion of the SF 6 switchyard does not include transmission
conductors and connections or switchyard bus and connections that are
commonly associated with an open air switchyard design.

Conclusion

The in-scope portion of the Seabrook Station switchyard design does not
include transmission conductors and connections or switchyard bus and
connections, therefore the aging mechanisms and effects are not applicable.

3.6.2.2.4 Quality Assurance for Aging Management of Nonsafety-
Related Components

Quality Assurance (QA) provisions applicable to License Renewal are
discussed in Section B.1.3.

3.6.2.3 AMR Results Not Consistent with or Not Addressed in the
GALL Report

The 345kV SF6 switchyard connects Seabrook Station to the off site
.transmission grid. The SF6 bus is included as part of the recovery path in the
event of a Station Blackout event. As discussed in Section 3.6.2.2.2 and
3.6.2.2.3, the design of the SF6 switchyard does not include high voltage
insulators and transmission lines that are normally associated with an open
air switchyard. The SF6 bus is a phase isolated and independent bus in which
each phase conductor is enclosed by an individual metal housing separated
from adjacent conductor housings by an air space. The conductor is centered
in the housing by insulators. The insulating parameters are accomplished by
maintaining the space achieved by the insulators and the insulating properties
of the SF 6 gas.

The critical conditions which are essential to the bus operation are
maintaining the pressure boundary and the air, moisture and sulfur dioxide

(SO2) content.

Seabrook Station Unit 1 Page 3.6-8
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The presence of moisture could lead to electrical failure and the presence of

SO2 is an indication of partial discharge in the system.

The external surface of the SF6 bus is managed for loss of material. The
pressure boundary and the quality of the SF 6 gas is managed by the 345kV

SF6 Bus Aging Management Program (B.2.2.1).

3.6.3 CONCLUSION

The electrical commodity groups that are subject to aging management
review have been, identified in accordance with the scoping criteria of 10 CFR
54.4. Aging effects have been identified based on plant and industry
operating experience as well as industry literature. Programs to manage
these aging effects have been identified in this section, and detailed program
descriptions are provided in Appendix B. These activities demonstrate that
the aging effects associated with the electrical commodity groups will- be
adequately 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 3.6.1

Summary of Aging Management Evaluations for the Electrical / I&C Components / Commodities

Item Number - ~Comnponent Agg~ gigMnement, Furthie;E~ilito _ isuso
- fet/Mechfani4mz Program-Fs - Reco'mriinded __

3.6.1-1 Electrical equipment subject Degradation due to Environmental Yes, TLAA (See Environmental Qualification (EQ) of
to 10 CFR 50.49 various aging Qualification Of Subsection Electric Components is a TLAA. Further
environmental qualification mechanisms Electric Components 3.6.2.2.1) evaluation is documented in Section 4.4
(EQ) requirements and Subsection 3.6.2.2.1

3.6.1-2 Electrical cables, connections -Reduced insulation Electrical Cables No Consistent with NUREG-1801. The
and fuse holders (insulation) resistance and and Connections Electrical Cables and Connections Not
not subject to 10 CFR 50.49 electrical failure due Not Subject To 10 Subject to 10 CFR 50.49 Environmental
EQ requirements to various physical, CFR 50.49 EQ Qualification Requirements Program,

thermal, radiolytic, Requirements B.2.1.32, will be used to manage
photolytic, and reduced insulation resistance and
chemical electrical failure due to various
mechanisms mechanisms, in adverse localized

environments, for insulated cables and
connections, including connection
insulation for splices, terminal blocks
and fuse holders.

3.6.1-3 Conductor insulation for Reduced insulation Electrical Cables No Consistent with NUREG-1801. This
electrical cables and resistance and And Connections AMP manages the aging of the Nuclear
connections used in electrical failure due Used In Instrumentation cables. Radiation
instrumentation circuits not to various physical, Instrumentation Monitoring cables are included in the
subject to .10 CFR 50.49 EQ thermal, radiolytic, Circuits Not Subject EQ Program.The Electrical Cables and
requirements that are.. photolytic, and. To 10 CFR 50.49 Connections NotSubject to 10 CFR
sensitive to reduction in chemical EQ Requirements 50.49 Environmental Qualification
conductor insulation mechanisms Requirements Used In Instrumentation
resistance (IR) Circuits Program, B.2.1.33, will be used

to manage reduced insulation
resistance and electrical failure, due to
various mechanisms, in adverse
localized environments, for insulated
cables and connections used in nuclear
instrumentation circuits.
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Table 3.6.1

Summary of Aging Management Evaluations for the Electrical / I&C Components / Commodities

Item~umbr :jI' omponen R~gingAying Management "Further E~valail icsi
Item~~ Nube Ef C~caim r'riiecommiendedJ

3.6.1-4 Conductor insulation for Localized damage Inaccessible No Consistent with NUREG-1801. The
inaccessible medium voltage and breakdown of Medium Voltage Inaccessible Medium Voltage Cables
(2 kV to 35 kV) cables (e.g., insulation leading to Cables Not Subject Not Subject To 10 CFR 50.49
installed in conduit or direct electrical failure due To 10 CFR 50.49 Environmental Qualification
buried) not subject to 10 CFR to moisture intrusion, EQ Requirements Requirements Program, B.2.1.34, will
50.49 EQ requirements water trees be used to manage localized damage

and breakdown of insulation leading to
electrical failure, due to moisture
intrusion and water trees, in adverse
localized environments, for medium
voltage cables.

3.6.1-5 Connector contacts for Corrosion of Boric Acid Corrosion No Consistent with NUREG-1801. The
electrical connectors exposed connector contact Boric Acid Corrosion Program, B.2.1.4,
to borated water leakage surfaces due to will be used to manage corrosion of

intrusion of borated connector contact surfaces for electrical
water connectors exposed to borated water

leakage.

3.6.1-6 Fuse Holders (Not Part of a Fatigue due to Fuse Holders No Consistent with NUREG-1801. The
Larger Assembly): Fuse ohmic heating, Fuse Holders Program, B.2.1.36, will
holders - metallic clamp thermal cycling, manage, increase of resistance due to

electrical transients, corrosion, and oxidation for fuse holders
frequent metallic clamp. Fatigue due to ohmic
manipulation, heating, thermal cycling, electrical
vibration, chemical transients, frequentmanipulation,
contamination, vibration, chemical contamination are
corrosion, and not viable aging effects. See Note 603
oxidation of Table 3.6.2

3.6.1-7 Metal enclosed bus - Loosening of bolted Metal Enclosed Bus No Consistent with NUREG-1 801. The
Bus/connections connections due to Metal Enclosed Bus Program, B.2.1.35,

thermal cycling and will be used to manage the aging effect
ohmic heating of loosening of bolted connections for

the metal enclosed bus.
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Table 3.6.1

Summary of Aging Management Evaluations for the Electrical I&C Components / Commodities

lte'mNumbe CompnentAging Agifig:anagement FurftheirEvaluation Dsuso
EfetMcaim -Progmrams Recommended -2

3.6.1-8 Metal enclosed bus - Reduced insulation Metal Enclosed Bus No Consistent with NUREG-1801. The
Insulation/insulators resistance and Metal Enclosed Bus Program, B.2.1.35,

electrical failure due will be used to manage the aging
to various physical, effects of reduced insulation resistance
thermal, radiolytic, and electrical failure for metal enclosed
photolytic, and bus
chemical
mechanisms

3.6.1-9 Metal enclosed bus - Loss of material due Structures No Consistent with NUREG-1 801. The
Enclosure assemblies to general corrosion Monitoring Program Structures Monitoring Program, .

B.2.1.31, will be used to manage the
aging effect of loss of material due to
general corrosion for metal enclosed
bus.

3.6.1-10 Metal enclosed bus - Hardening and loss Structures No Consistent with NUREG-1801. The
Enclosure as'semblies of strength due to Monitoring Program Structures Monitoring Program,

elastomer B.2.1.31, will be used to manage the
degradation aging effects of hardening and loss of

strength due to elastomer degradation
for metal enclosed bus.

3.6.1-11 High voltage insulators Degradation of A plant-specific Yes, plant specific The Seabrook Station design does not
insulation quality aging (See subsection contain high-voltage insulators that are
due to presence of management 3.6.2.2.2) typically associated with an open air
any salt deposits program is to be switchyards. (See subsection 3.6.2.2.2)

and surface evaluated.
contamination,
Loss of material
caused by
mechanical wear
due to wind
blowing on
transmission
conductors

Seabrook Station Unit 1
License Renewal Application
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Table 3.6.1

Summary of Aging Management Evaluations for the Electrical / I&C Components / Commodities

Agn AgingManagement- 'F'urftheLr Evaluation-
Item Number,. C~ompone"'nt, Efciehnsv- Porasi:-*Rcmene Discussion -.

3.6.1-12 Transmission conductors Loss of material A plant-specific Yes, plant specific The Seabrook Station design does
and connections, due to wind aging (See subsection not contain transmission conductors
Switchyard bus and induced abrasion management 3.6.2.2.3) and connections, or switchyard bus
connections and fatigue, Loss program is to be and connections that are typically

of conductor evaluated, associated with an open air
strength due to switchyards (See subsection
corrosion, 3.6.2.2.3)
Increased
resistance of
connection due to
oxidation or loss of
preload

3.6.1-13 Cable Connections - Metallic Loosening of bolted Electrical Cable No Consistent with NUREG-1801. The
parts connections due to Connections Not Electrical Cable Connections Not

thermal cycling, Subject To 10 CFR Subject To 10 CFR 50.49
ohmic heating, 50.49 Environmental Environmental Qualification
electrical transients, Qualification Requirements Program, B.2.1.37, will
vibration, chemical Requirements be used to manage loosening of bolted
contamination, connections due to thermal cycling,
corrosion, and ohmic heating, electrical transients,
oxidation vibration, chemical contamination,

corrosion, and oxidation of the metallic
parts of cable connections. The
Seabrook Station AMP is consistent
with the final issue of LR ISG 2007-02.

3.6.1-14 Fuse Holders (Not Part of a None None No Aging Effect Consistent with NUREG-1801.
Larger Assembly) Insulation Requiring
material Management or

Aging Management
Program is required.

Seabrook Station Unit 1
License Renewal Application
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Table 3.6.2-1

Summary Of Aging Management Evaluations for the Electrical I&C Components / Commodities

Intnde ---- ~-~- NUREG"- - Table
Compon-ent Type Futin Material Environmenht Agn fet.eurn:~~igaaee 1801 Vol. 3.X.1 :NoteUcinManagiement P~rogram 2Ie le

Electrical Cable

Various Air - indoor Connections Not

Cable Connections Electrical metals used controlled Subject to 10 VIA-i A
Air -oor Loosening of bolted CFRA-1 5

(Metallic Parts) Continuity for electrical uncontrolled connections Environmental (LP-12)
contacts Air-outdoor Qualification

Requirements
Electrical

Various Adverse localized Embrittlement, cracking, Cables and
environment melting, discoloration, Connections Not

Non-EQ Electrical Electri organic caused by heat, swelling, or loss of Subject to1

Cables Contrinut polymers radiation, or dielectric strength 50.49 (L-1 3.6.1-2 A
and Connections (e.g., EPR, moisture in the leading to reduced Environmenta

SR, EPDM, presence of insulation resistance Qualification
XLPE) oxygen (IR); electrical failure Requirements

NIon-EQ Electrical Electrical

Cables Cables and
dConec Adverse localized Embrittlement, cracking, Connections Not

and Connections Various environment melting, discoloration, Subject to 10 CFR
used organic caused by heat, swelling, or loss of 50.49 A
in instrumentation Electrical polymers radiation, or dielectric strength Environmental VI.A-3 3.6.1-3 602
circuits that are Continuity (e.g., EPR, moisture in the leading to reduced Qualification (L-02)
sensitive to reduction SR, EPDM, presence of insulation resistance Requirements Used

incucator XLPE)tancoxygen (IR); electrical failure in
insulation resistance Instrumentation
(IR) Circuits

Seabrook Station Unit 1
License Renewal Application
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Table 3.6.2-1

Summary Of Aging Management Evaluations for the Electrical / I&C Components / Commodities

Material Angingen EfetRqiig Aging Managjement NRG al;rCompqnent Typ Mnterial Effectmen Riirn18"01 Vol1. 3.X.1,,4 NoteFunctionr- Management -Program '~Ie tm '½

Inaccessible
Various Adverse localized Medium Voltage

Non-EQ inaccessible organic *environment Localized damage and Cables Not
medium-voltage Electrical polymers caused by breakdown of insulation Subject to 10 CFR VI.A-4
cables Continuity (e.g., EPR, exposure to leading to electrical 50.49 (L-03)

SR, EPDM, moisture and failure Environmental
XLPE) voltage Qualification

Requirements
Cable Connections
(Metallic Parts) Various
(Connector contacts Electrical metals used Air with borated Corrosion of connector Boric Acid VIA-5
for electrical E 3.6.1-5 A
connectors exposed Continuity for electrical water leakage contact surfaces Corrosion (L-04)

contacts
to borated water
Leakage)
Electrical Equipment Various Environmental
Subject to 10 CFR Electrical Polymeric and Adverse localized Various Qualification (EQ) 3.6.1-1 A
50.49 EQ Continuity Metallic environment degradation of Electric. VI.B-1
Requirements Materials Components

Adverse localizedenvironment Electrical
Inuaterion - environment Embrittlement, cracking, Clesranmaterial- caused by heat, melting, discoloration, Cables and

Fuse Holders (Not phenolic radiation, or swelling, or loss of Connections Not
Part of a Larger Electrical melin moisture in the s lSubject to 10 CFR VofA-6
Assembly); Continuity melamine presence of dielectric strength 50.49 (LP-03) 3.6.1-2 Amoldede of leading to reduced 504•(L-3

Insulation ceramic, oxygen or > 60- Environmental
moldedtioarmolrvice insulation resistance Qualificationpolycarbonat year service (IR); electrical failure Quiremets
and other limiting Requirements'

temperature

Seabrook Station Unit 1
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Page 3.6-15



0
Chapter 3 - Aging Management Review Results

Table 3.6.2-1

Summary Of Aging Management Evaluations for the Electrical / I&C Components / Commodities

Materiad Aging Effect Requiring Aging Manuag-ement NRG ~ TbefComponenit.Type ý' Materia Environment MIamn PrgaS10 ol. 3.. 1. Not
gý FLnto Management Program

Insulation
material -

Fuse Holders (Not bakelite,
Part of a Larger Electrical phenolic Air - indoor VI.A-7melamine or uncontrolled None None 3.6.1-14 A
Assembly); Continuity ceramic, (Internal/External) (LP-02)
Insulation m le

molded
polycarbonate
and otherVarious

Fuse Holders (Not conductive
Part of a Larger Electrical metals Air - indoor Thermal fatigue in the Fuse Holders VIA-8 3.6.1-6 A
Assembly); Continuity including form of high resistance (LP-01) 603
Metallic Clamp copper alloy

Aluminum Air - indoor
Metal Enclosed Bus Electrical Copper Uncontrolled Loosening of bolted Metal Enclosed VI.A-1 1 3.6.1-7 A
Bus/connections Continuity Stainless connections Bus (LP-04) 604

steel, steel Air -outdoor

Metal Enclosed Bus Air - indoor

Enclosure Support Elastomers Uncontrolled Hardening and loss of Structures VI.A-12 3.6.1-10 A
assemblies strength Monitoring Program (LP-10)

Air -outdoor

Metal Enclosed Bus Steel/ Air - S indoor
Enclosure Support Aluminum Uncontrolled Loss of material Structures VPLA-13 3.6.1-9 A

asseblis Ai -otdooI rMonitoring Program (LP-06)assemblies Air -outdoor

Embrittlement, cracking,

Air - indoor melting, discoloration,
Metal Enclosed Bus Insulation - Uncontrolled swelling, or loss of Metal Enclosed VI.A-14
Insulation/insulators Electrical Porcelain dielectric strength Bus (LP-05) 3.6.1-8 A

Air -outdoor leading to reduced
insulation resistance
(IR); electrical failure

Seabrook Station Unit 1
License Renewal Application
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Table 3.6.2-1

Summary Of Aging Management Evaluations for the Electrical / I&C Components / Commodities

Aging Managemenit~ ia180 l: 3.X.
Program-2Iem em Note]

Metal Enclosed Bus
Insulation/insulators

Insulation
Electrical

Polyester
glass, Epoxy

Air - indoor
Uncontrolled

Air -outdoor

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

Metal Enclosed-Bus VI.A-14
(LP-05)

F3.6.1-8

SF 6 Insulated Bus, Gas (SF6)
Connections and Insulation - SF Gas (StFa) Loss of dielectric 345KV SF6 Bus None None
Insulators Electrical gas Epoxy (internal) strength
(Insulation/insulators)

SF 6 Insulated Bus, Gas (SF6)

Connections and Pressure Aluminum (internal) Loss of material 345KV SF6 Bus None None
Insulators (Enclosure ,Boundary. Stainless Steel Air-Outdoor

Assemblies) (external)

SF6 Insulated Bus, Gas (SF6)

Connections and Pressure Elastomer (internal) Hardening and loss of 345 KV SF 6 Bus None None
Insulators (Enclosure Boundary Air-Outdoor, strength
Assemblies) Air-(utdrn(external)________________________________________

Seabrook Station Unit 1 Page 3.6-17
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Standard Notes:

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

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

C Component is different, but consistent with NUREG-1 801 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-1 801 AMP

E Consistent with NUREG-1801 for material, environment and aging effect, but a different aging management program is credited or
NUREG-1 801 identifies a plant-specific aging management program

F Material not in NUREG-1 801 for this component.

G Environment not in NUREG-1 801 for this component and material.

H Aging effect not in NUREG-1 801 for this component, material and environment combination.

I Aging effect in NUREG-1 801 for this component, material and environment combination is not applicable.

J Neither the component nor the material and environment combination is evaluated in NUREG-1 801.

Plant Specific Notes:

601. , This AMP complies with the final issue LR ISG 2007-02.

602. This AMP manages the aging of the Nuclear Instrumentation cable. Radiation Monitoring cables are managed by the EQ Program.

603. Fatigue due to ohmic heating, thermal cycling, electrical transients, frequent manipulation, vibration and chemical contamination does
not require an AMP. Increased resistance due to corrosion or oxidation does require an AMP.

604. This portion of the AMP applies to the intermediate bolted connections on the non-segregated bus only. The connections on the
isolated phase bus are welded.

Seabrook Station Unit 1 Page 3.6-18
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Chapter 4 - Time Limited Aging Analyses

4.0 TIME-LIMITED AGING ANALYSES

Chapter 4 describes the Time-Limited Aging Analyses (TLAAs) for Seabrook
Station Unit 1 in accordance with 10 CFR 54.3(a) and 54.21(c). Subsequent
sections describe TLAAs within these common general categories:

" Reactor Vessel Neutron Embrittlement Analysis (4.2)

* Metal Fatigue Analysis of Piping And Components (4.3)

* Environmental Qualification (EQ) of Electric Components (4.4)

* Absence of TLAA for Concrete. Containment Tendon Prestress (4.5)'

* Containment Liner Plate Fatigue Usage and Containment Penetration
Pressurization Cycles (4.6)

* Plant-Specific Time Limited Aging Analyses (4.7)

The information on each specific TLAA within these general categories is
organized under three subsections:

Summary Description

A brief description of the TLAA topic and affected components will be
presented.

Analysis

The current licensing basis (CLB) analysis of the TLAA including implications
of the period of extended operation (PEO).

Disposition

The disposition of the TLAA for the PEO, in accordance with 10 CFR
54.21 (c)(1):

* Validation - 10 CFR 54.21 (c)(1)(i) - The analysis remains valid for the
period of extended operation.

* Revision - 10 CFR 54.21 (c)(1)(ii) - The analysis has been projected to
the end of the period of extended operation, or

* Aging Management - 10 CFR 54.21 (c)(1)(iii) - The effects of aging on
the intended function(s) will be adequately managed for the period of.
extended operation.

In some instances, a discussion is provided regarding the absence of a TLAA
for components at Seabrook Station. In these cases a conclusion is
presented in lieu of a'disposition statement.

Seabrook Station Unit.1
License Renewal Application
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Chapter 4 - Time Linited Aging Analyses

4.1 IDENTIFICATION OF TIME-LIMITED AGING ANALYSES

4.1.1 BACKGROUND

10 CFR 54.3 and 10 CFR 54.21 address time-limited aging analyses (TLAAs)
in license renewal applications. 10 CFR 54.21(c) provides the following
content requirements for TLAAs:

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

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

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

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

(iii) 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.

10 CFR 54.3 defines a time-limited aging analysis as:

Time-limited aging analyses, for the purposes of this part, are 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;

Seabrook Station Unit 1 Page 4.1-1
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(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 §54.4(b); and

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

4.1.2 METHODOLOGY

The process used to identify time-limited aging analyses for Seabrook Station
is consistent with the guidance provided in NEI 95-10. Site-specific analyses
and evaluations that could potentially meet the six criteria of 10 CFR 54.3
were identified by performing electronic keyword searches and by manually
searching current licensing basis documents, including:

* Updated Final Safety Analysis Report (UFSAR)

* Docketed licensing correspondence

* Design Basis Documents

" Analyses, calculations, evaluation reports, and capsule surveillance
reports from Westinghouse

* Applicable Westinghouse Owner's Group (WOG) reports, analyses,
and supporting calculations

* Site-specific analyses, calculations, and evaluations

* Technical Specifications and Technical Specification Bases
Documents

* Previous Applicant's License Renewal Applications

Industry documents that list generic time-limited aging analyses were also
reviewed to provide additional assurance of the completeness of the plant-
specific list. These documents included Generic Aging Lessons Learned
(GALL) Report, NUREG-1801, Vol. 2, Rev. 11 Standard Review Plan for
License Renewal, NUREG-1800, Chapter 4, Rev. 1, NEI 95-10, Industry
Guidance for Implementing the Requirements of 10 CFR 54 the License
Renewal Rule, and previously submitted License Renewal Applications from
other plants.

NUREG-1801 identifies numerous aging effects that require evaluation .as
possible TLAAs in accordance with 10 CFR 54.21(c). Each of these was
reviewed in the appropriate aging management review, or in this chapter, and
dispositioned as a TLAA if identified as such- under the 10 CFR 54.3(a)

Seabrook Station Unit 1 Page 4.1-2
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criteria. Tables 3.1.1, 3.2.1, 3.3.1, 3.4.1, 3.5.1 and 3.6.1, as discussed in
Section 3.0, Aging Management Reviews, list the TLAA line items of the
NUREG-1801 Volume 1 Summary Tables, and identify the specific sections
relating to the required further evaluations.

4.1.3 IDENTIFICATION OF EXEMPTIONS

Summary Description

The requirements of 10 CFR 54.21(c) stipulate that the application for a
renewed operating license should include a list of unit-specific exemptions
granted pursuant to 10 CFR 50.12, that are in effect, based on time-limited
aging analysis, as defined in 10 CFR 54.3. Each active exemption has been
reviewed to determine exemptions that are based on time-limited aging
analyses.

The UFSAR, Facility Operating License, Safety Evaluation Report and
associated supplements, and docketed correspondence was searched for
active exemptions granted under 10 CFR 50.12 to determine exemptions that
are based on time-limited aging analyses.

Analysis

The NextEra Energy Seabrook Facility Operating License identifies two
exemptions granted pursuant to 10 CFR 50.12.

NextEra Energy Seabrook, LLC, is exempt from the Section
IIl.D.2(b)(ii) containment airlock testing requirements of Appendix J to,
10 CFR 50, because of the special circumstances described in Section
6.2.6 of SER Supplement 5 and authorized by 10 CFR 50.12(a)(2)(ii)
and (iii) (51 FR 37684 October 23, 1986).

* NRC Materials License No. SNM-1963, issued December 19, 1985,
granted an exemption pursuant to 10 CFR 70.24 with respect to
requirements for criticality alarms. NextEra Energy Seabrook, LLC, is
hereby exempted from provisions of 10 CFR 70.24 insofar as this
section applies to the storage and handling of new fuel assemblies in
the new fuel storage vault, spent fuel pool (when dry), and shipping
containers.

UFSAR" Section 3.9(N) identifies an exemption from a portion of 10 CFR Part
50, "Domestic Licensing of Production and Utilization Facilities" Appendix A,
General Design Criterion 4 "Environmental and Dynamic Effects Design
Bases". Acceptance of this exemption is documented in NUREG-0896
Supplement 5, Appendix K. The exemption permitted Seabrook Station to
eliminate the protective devices and the dynamic loading effects associated

Seabrook Station Unit 1 Page 4.1-3
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with the postulated primary loop pipe breaks for Seabrook Station, Units 1.
The exemption was limited until the completion of the second refueling outage
pending outcome of commission rulemaking regarding Leak-Before Break
analysis.

Conclusion

No active exemptions granted pursuant to 10 CFR 50.12 and batsed on a
time-limited aging analysis, as defined in 10 CFR 54.3, have been identified
for Seabrook Station.

4.1.4 SUMMARY OF RESULTS

Table 4.1-1: Time-Limited Aging Analyses Applicable to Seabrook Station,
summarizes TLAAs identified within the current licensing basis of Seabrook
Station. This table provides a list of Seabrook Station TLAAs with the
disposition method used for each and the section of the LRA where each is
discussed.

NUREG-1800, Table 4.1-2 and NUREG-1800, Table 4.1-3, list examples of
potential TLAAs, depending upon the applicant's current licensing basis
(CLB). Table 4.1-2: Review of Analyses Listed in NUREG-1800
Tables 4.1-2 and 4.1-3 summarizes the results of the Seabrook Station
applicability review of these potential TLAAs and the section of the LRA
where each is discussed.

Seabrook Station Unit 1
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Neutron Fluence Analyses §54.21 (c)(1)(ii) 4.2.1

Upper Shelf Energy Analyses . §54.21 (c)(1)(ii) 4.2.2
Pressurized Thermal Shock Analyses §54.21 (c)(1)(ii) 4.2.3

Reactor Vessel Pressure-Temperature
Limits, Including Low Temperature
Overpressure Protection Limits

§54.21 (c)(1)(iii) 4.2.4

,' Of P i ppig! An as
Nuclear Steam Supply System (NSSS)
Pressure Vessel and Component Fatigue
Analyses

§54.21 (c)(1)(i) 4.3.1

Supplementary ASME Section III, Class 1 §54.21(c)(1)(i) 4.3.2
Piping and Component Fatigue Analyses

Absence of a TLAA for Thermal Stresses in
Piping Connected to Reactor Coolant N/A 4.3.2.1
Systems: NRC Bulletin 88-08
NRC Bulletin 88-11, Pressurizer Surge Line §54.21 (c)(1)(i) 4.3.2.2
Thermal Stratification

Reactor Vessel Internal Aging Management §54.21 (c)(1)(i) 4.3.3
Environmentally-Assisted Fatigue Analyses §54.21(c)(1)(ii) 4.3.4

§54.21(c)(1)(iii)

Steam Generator Tube, Loss of Material §54.21 (c)(1)(i) 4.3.5
and Fatigue from Flow-Induced Vibration

Absence of TLAAs for Fatigue Crack
Growth, Fracture Mechanics Stability, or
Corrosion Analyses Supporting Repair of
Alloy 600 Materials
Nn~n-r'ln-_- 1 Cnimnonnint Fql

I onmainmenm Liner niate r-atigue usage I + .z-I kc)kI)kl) I 1+ .b0. I1

Pressurization Cycles: Personnel Airlock,
Equipment Hatch and Fuel Transfer Tube
Assembly Absence of'TLAA for
Containment Penetrations

§54.21 (c)(1)(i) 4.6.2

Seabrook Station Unit 1
License Renewal Application
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~Ti LI A 1 ý11<Ti7i Di t-os iebon.--aio

SPantP-Secifi 6,,fnt Anlye i<4 'm47
Absence of a TLAA for Reactor Vessel N/A 4.7.1
Underclad Cracking Analyses
Reactor Coolant Pump Flywheel Fatigue §54.21 (c)(1)(i) 4.7.2
Crack Growth Analyses
Leak-Before Break Analyses §54.21 (c)(1)(i) 4.7.3

High Energy Line Break (HELB) Postulation §54.21(c)(1)(i) 474
Based on Cumulative Usage Factor

Fuel Transfer Tube Bellows Design Cycles §54.21 (c)(1)(i) 4.7.5

Crane. Load Cycle Limits §54.21(c)(1)(i) 4.7.6
Polar Gantry Crane §54.21(c)(1)(i) 4.7.6.1

Cask Handling Crane §54.21 (c)(1)(i) 4.7.6.2
Service Level I Coatings Qualification §54.21 (c)(1)(iii) 4.7.7
Absence of a TLAA for Reactor Coolant N/A 4.7.8
Pump Code: Case N-481

Canopy Seal Clamp Assemblies §54.21 (c)(1)(i) 4.7.9

Hydrogen Analyzer §54.21 (c)(1)(i) 4.7.10
Mechanical Equipment Qualification §54.21 (c)(1)(ii) 4.7.11
Absence of a TLAA for Metal Corrosion N/A 4.7.12
Allowance

Absence of a TLAA for Inservice Flaw
Growth Analyses that Demonstrate N/A 4.7.13
Structural Stability for 40 years

Diesel Generator Thermal Cycle Evaluation §54.21(c)(1)(i) 4.7.14

Seabrook Station Unit 1
License Renewal Application
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'4 1- Lite Rin-NUREG MI 80E

Applicability to MAO
IUREG-1800 ExamplesSebok Se

NUMRd•-4800,o able 4.1-2 - Exafm-* p.,!es ofpotentia, TLAAs
Reactor vessel neutron embrittlement Yes 4.2
Concrete containment tendon prestress No 4.5
Metal Fatigue Yes 4.3
Environmental qualification of electrical equipment Yes 4.4
Metal corrosion allowance No 4.7.12
Inservice flaw growth analyses that demonstrate No 4.7.13
structure stability for 40 years
Inservice local metal containment corrosion analyses No N/A
High-energy line break postulation based on fatigue Yes 4.7.4
CUF
NURE.-1800able 4.17,37AdMtionaI, Examples of Plant-S ecific TLAAs
Intergranular separation in the heat-affected zone
(HAZ) of reactor vessel low-alloy steel under austenitic No 4.7.1
SS cladding
Low-temperature overpressure protection (LTOP) Yes 4.2.4
analyses
Fatigue analyses for the main steam supply lines to theIYes 4.3.7
turbine-driven auxiliary feedwater pumps
Fatigue analyses for the reactor coolant pump flywheel Yes 4.7.2
Fatigue analysis of polar crane Yes 4.7.6.1
Flow-induced vibration endurance limit, for the reactor
vessel internals
Transient cycle count assumptions for the reactor Yes 4.3.3

vessel internals
Ductility reduction of fracture toughness for the reactor

vessel internals
Leak-before-break Yes, 4.7.3
Fatigue analysis for the containment liner plate Yes. 4.6.1
Concrete penetration pressurization cycles Yes 4.6.2
Reactor vessel circumferential weld inspection relief N/A N/A
(BWR)

Seabrook Station Unit 1
License Renewal Application
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4.2 REACTOR VESSEL NEUTRON EMBRITTLEMENT

Carbon and low-alloy steels exposed to high levels of high-energy neutron
irradiation exposure (fluence) are susceptible to reduction of fracture
toughness, an increase in material strength and decrease in ductility.
Fracture toughness is temperature dependent, and is indirectly measured in
foot-pounds of absorbed energy in a Charpy impact test. In most materials,
toughness increases with temperature up to a maximum value called Upper
Shelf Energy (USE). Neutron embrittlement is measured in terms of Charpy
transition temperature shift, Charpy upper-shelf energy decrease, and yield
and ultimate tensile strength increase. Neutron embrittlement varies with
material but is directly dependent upon the integrated total neutron exposure
for energy levels above 1 MeV. Based- upon the materials and projected
fluence levels, the only reactor vessel shell items expected to be susceptible
to neutron embrittlement are the reactor vessel shell components in the
beltline region immediately surrounding the core.

In order to reduce the potential for brittle fracture during reactor vessel
operation, Pressure-Temperature (P-T) limit curves are developed that
require the reactor vessel temperature to reach specified minimum limits prior
to the application of significant pressure loading to assure the materials have
adequate ductility to resist the loads. Since these minimum temperatures are
increased as a function of predicted cumulative fluence, the reduced material
toughness as a function of fluence is offset. Adequate fracture toughness is
assured at or above the minimum temperatures specified by the P-T limit
curves.

In order to develop P-T limit curves, a number of tests and calculations must
first be performed. The initial nil-ductility reference temperature (RTNDT) is the
temperature at which a material transitions from brittle-to-ductile behavior,
and this temperature is determined for each reactor vessel beltline material
prior to neutron exposure. Samples of each material are tested again after
various degrees of neutron exposure up to end-of- life (EOL) fluence levels to
determine how much this transition temperature will increase during plant
operation as a function of neutron irradiation. This is performed as part of the
reactor vessel surveillance program, and the acceptable fluence intervals for
these tests are specified by ASTM E-185 requirements. This increase or shift
in the nil-ductility reference temperature (ARTNDT) is the amount of
temperature increase required for the material to continue to act in a ductile
manner for a given fluence level. The P-T curves are periodically updated for
an incremental fluence increase using the initial RTNDT and ARTNDT values
associated with the fluence value used, along with appropriate uncertainty
margins. As the actual plant exposure approaches the fluence value used in
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a particular set of P-T limit curves, new curves are prepared for higher fluence
values, up to the EOL fluence value.

For Seabrook Station, the reactor vessel material ARTNDT and USE values,
calculated on the basis of predicted 40-year End-of-Life (EOL) neutron
fluence, are determined as part of the current licensing basis, and support
safety determinations. Therefore, these calculations are TLAAs. For license
renewal, these must be updated to account for the fluence expected to occur
during 60 years of plant operation (55 Effective Full Power Years). The
governing requirements for these updated analyses are summarized below.

NRC Regulations 10 CFR-50.60. and 10 CFR 50.61 provides fracture
toughness requirements and acceptance criteria applicable to the Seabrook
Station reactor vessel. NRC Regulation 10 CFR 50.60, "Acceptance Criteria
For Fracture Prevention Measures For Light Water Nuclear Power Reactors
For Normal Operation," requires that all light water nuclear power reactors
meet the requirements of 10 CFR 50, Appendix G, "Fracture Toughness
Requirements," and 10 CFR 50, Appendix H, "Reactor Vessel Material
Surveillance Program Requirements." Appendix G specifies fracture
toughness requirements for the reactor coolant pressure boundary to provide
margins of 'safety against fracture during any condition of normal plant
operation, including anticipated operational occurrences and system
hydrostatic tests. The Seabrook Station Reactor Vessel Integrity Surveillance
Program, B.2.1.19 is required to monitor changes in the fracture toughness
properties of ferritic materials in the reactor vessel beltline region of light
water nuclear power reactors resulting from exposure of these materials to
neutron irradiation and the thermal environment. Materials and fluence data
obtained from this program are used in these fracture toughness analyses.

NRC Regulation 10 CFR 50.61, "Fracture toughness requirements for
protection against pressurized thermal shock events," provides requirements
for computing the reference temperature, RTPTS, for the (EOL) fluence for
each of the reactor vessel beltline materials, which is a measure of the
fracture toughness after exposure to EOL fluence. It also provides a
Pressurized Thermal Shock (PTS) screening criterion for each type of beltline
material, which limits how high the minimum reference temperature can be
raised. The RTPTS screening criteria serve as limits on the degree of ARTNDT
that can be applied to account for neutron embrittlement. The' RTPTS values
are a function of material composition and neutron fluence, and they increase
as cumulative fluence increases, possibly approaching the screening criterion
if the material is highly susceptible to neutron embrittlement. If the RTPTS
value is projected to exceed the screening criterion using the EOL fluence,
licensees are required to implement flux reduction programs to prevent this
from occurring.

Seabrook Station Unit 1 Page 4.2-2
License Renewal Application



Chapter 4 - Time Limited Aging Analyses

4.2.1 NEUTRON FLUENCE ANALYSES

Summary Description

The current license period reactor vessel embrittlement analyses that
evaluate reduction of fracture toughness of the Seabrook Station reactor
vessel beltline materials are based on predicted 40-year EOL fluence values.
The fluence analysis and the neutron embrittlement analyses that are based
upon the fluence analysis are TLAAs as defined by 10 CFR 54.21(c) that
must be evaluated for the increased neutron fluence associated with 60 years
of operation. These TLAAs include the analyses for fracture toughness, or
upper shelf energy, Pressurized Thermal Shock limits, RTNDT (nil-ductility
transition temperature), Adjusted Reference Temperatures (ART), Low-
Temperature.Overpressure Protection limits, and Reactor Vessel Pressure-
Temperature limit curves. The neutron fluence TLAA is evaluated in this
subsection, and the others are evaluated in subsections 4.2.2, 4.2.3, and
4.2.4.

Analysis

Estimation of EFPY for Seabrook Station based on 60-years of Plant Life

End-of-Life fluence is based on a predicted value of EFPY over the life of the
plant. Seabrook Station began commercial operation on August 19, 1990.
As of October 30, 2009, Seabrook Station has been operated for
approximately 17 EFPY. If Seabrook Station is operated at the maximum
licensed power level at a 100% capacity factor between outages until the end
of period of extended operation on March 15, 2050, Seabrook Station will
reach approximately 55 EFPY. This capacity factor is based on assumed
outage durations of twenty (20) days during refueling outages and 100
percent power levels at all times other than during these outages.

60-Year Neutron Fluence Projections

For license renewal, Seabrook Station updated fluende projections based
upon 55 EFPY as input, to the neutron embrittlement analyses prepared for
60 years of operation.

The reactor vessel beltline neutron fluence values for 60 years of operation
were calculated for the Seabrook Station reactor -pressure vessel beltline
material. The analysis methods used to calculate the predicted 60-year
Seabrook Station vessel fluence values satisfy the requirements set forth in
Regulatory Guide 1.190, "Calculational and Dosimetry Methods for
Determining Pressure Vessel Neutron Fluence". In compliance with these
guidelines, comparisons to surveillance capsule flux wire and dosimeter
measurements were performed to determine the accuracy of the RPV fluence
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model. An uncertainty analysis was also performed to determine if a
statistical bias exists in the model. It was determined that the Seabrook
Station fluence model does not have a statistical bias and that the best-
estimate fluence presented is suitable for use in evaluating the effects of
embrittlement on RPV material as specified in (CFR) 10 CFR 50, Appendix G,
"Fracture Toughness Requirements" and NRC Regulatory Guide 1.99,
"Radiation Embrittlement of Reactor Vessel Materials".

The fluence values were calculated using the RAMA Fluence Methodology
(RAMA). The'RAMA Fluence Methodology was developed for the Electric
Power Research Institute, Inc. (EPRI) for the purpose of calculating fast
neutron fluence in reactor pressure vessels and vessel internal components.
As prescribed in NRC Regulatory Guide 1.190, RAMA has been
benchmarked against industry standard benchmarks for both pressurized
water reactor (PWR) and boiling water reactor designs. In addition, RAMA
has been compared with several plant-specific dosimetry measurements and
reported fluence from several commercial operating reactors. The results of
the benchmarks and comparisons to measurements show that RAMA
accurately predicts specimen activities, RPV fluence, and vessel component
fluence in all light water reactor types. Under funding from EPRI and the
Boiling Water Reactor Vessel and Internals Project, the RAMA methodology
has been reviewed by the NRC and subsequently given generic approval for
determining fast neutron fluence in boiling water reactor pressure vessels and
vessel internal components that include the core shroud and top guide. This
prior work has been extended in the Seabrook Station analysis to additional
PWR benchmarks and plant-specific dosimetry comparisons, further
validating the use of RAMA for all light water reactor designs.

In accordance with 10 CFR 50, Appendix H, "Reactor Vessel Material
Surveillance Program Requirements," any materials exceeding neutron
fluence exposure greater than 1.0x10 17 n/cm 2 (E > 1.0 MeV) must be
evaluated for changes in fracture toughness due to neutron embrittlement.
Reactor pressure vessel materials that were not originally considered to be
part of the vessel beltline, because neutron radiation exposure was less than
1.0x1017 n/cm 2 (E > 1.0 MeV), were evaluated to determine their cumulative
neutron radiation exposure at 55 EFPY., Fluence calculations were performed
for the Seabrook Station reactor pressure vessel upper shell plates and welds
to determine if they would exceed a neutron radiation exposure of 1.0x10 17

n/cm 2 (E > 1.0 MeV) at 55 EFPY. The materials that exceed this threshold
were included as the extended beltline materials. Table 4.2.1-1 summarizes
the results of the fluence projections to 55 EFPY for Seabrook Station. Refer
to Table 4.2.3-1 for the Heat Numbers associated with the Seabrook Station
vessel materials. It should be noted that the intermediate/upper shell
circumferential weld, the upper shell plates, and axial welds are part of the
extended beltline. The nozzles and the nozzle welds are projected to be
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below lx1017 n/cm 2 (E > 1 MeV) at 55 EFPY and will not become part of the
extended beltline.

'TabIle 4.Z.1- - tEtj "'J" fI1 ,: a lenBce, Projections frBeltllne and ExiteAdecdf

9 ~~Beltline MAt6efals~ For Searo Station
S ... " or •'• ] " ' .. "Oro...totio••n 55 EF Y F'Uience,

RatrVessel Location .. j

Lower Shell #1 (R1 808-2) 3.59E+19

Lower Shell #2 (R1808-1) 3.59E+19

Lower Shell #3 (R1 808-3) 3.59E+19

Intermediate Shell #1 (R1806-2) 3.63E+19

Intermediate Shell #2 (R1806-1) 3.63E+19

Intermediate Shell #3 (R1806-3) 3.63E+19

Upper Shell #1 (R1807-I)(1) 8.92E+17

Upper Shell #2 (R1807-2)(1 ) 8.92E+17

Upper Shell #3 (R1807-3)(1 ) 8.92E+ 17

Int./Lower Shell Circ. Weld (101-171) 3.59E+19

Int./Upper Shell Circ. Weld (103-121)(1) 8.22E+17

Upper Shell Axial Weld #1 (420)(1) 8.88E+17

Upper Shell Axial Weld #2 (1620)(1) 6.09E+17

Upper Shell Axial Weld #3 (2820)(1) 5.24E+17

Intermediate Shell Axial Weld #1 (00) 2.06E+1 9

Intermediate Shell Axial Weld #2 (120') 2.40E+1 9

Intermediate Shell Axial Weld #3 (240') -2.40E+1 9

Lower Shell Axial Weld #1 (90') 2.05E+1 9

Lower Shell Axial Weld #2 (2100) 3.46E+1 9

Lower Shell Axial Weld #3 (3300) 3.46E+1 9

(1) Extended Beltline Region

Disposition

Revision, 10 CFR 54.21(c)(1)(ii) - The fluence analyses have been
projected to the end of the period of extended operation. The materials to be
included in the extended beltline requiring additional evaluation have been
identified.
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4.2.2 UPPER SHELF ENERGY ANALYSES

Summary Description

The current Charpy Upper Shelf Energy (USE) analyses were prepared for
each reactor vessel beltline material for Seabrook Station based upon
projected neutron fluence values for 40 years of service. These are TLAAs
requiring evaluation using the projected 60-year fluence values.

Analysis

Title 10 CFR Part 50 Appendix G "Fracture Toughness Requirements"
contains screening criteria that establish limits on how far the USE value for a
reactor pressure vessel material may be allowed to decrease due to neutron
irradiation exposure. The regulation requires the initial USE value to be
greater than 75 ft-lbs in the non-irradiated condition and that the value is
greater than 50 ft-lbs in the fully irradiated conditions as determined by
Charpy V-notch testing on pulled capsules throughout the licensed life of the
plant.

Per Regulatory Guide 1.99, Revision 2, the Charpy USE should be assumed
to decrease as a function of fluence, according to Figure 2 of the Regulatory
Guide, when surveillance data is not used (Position 1.2 of the Regulatory
Guide). If surveillance data is used, the decrease in USE may be obtained by
plotting the reduced plant surveillance data on Figure 2 of the Regulatory
Guide and fitting the data with a line drawn parallel to the existing lines as the
upper bound of all of the data (Position 2.2 of the Regulatory Guide). Charpy
USE for the beltline forgings and welds' and for the extended beltline materials
was evaluated without the use of surveillance data which was determined to
be conservative.

-Predictions of the Charpy USE for EOL (55 EFPY) are summarized in Table
4.2.2-1 for Seabrook Station, using the corresponding 1/4T fluence projection,
the copper content of the beltline materials and using Figure 2 in Regulatory
Guide 1.99.

The USE values for the beltline and extended beltline materials are projected
to remain above the 50 ft-lbs requirement through the period of extended
operation for Seabrook Station as indicated in Table 4.2.2-1.
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Disposition

Revision, 10 CFR 54.21(c)(1)(ii) - The USE analyses have been projected to
the end of the period of extended operation and the resulting USE values for
all of the vessel beltline materials have each been demonstrated to exceed
the minimum acceptance limit of 50 ft-lbs.
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4.2.3 PRESSURIZED THERMAL SHOCK ANALYSES

Summary. Description

Title 10 CFR Part 50.61(b)(1) provides rules for the protection of PWRs
against pressurized thermal shock (PTS). Licensees are required to assess
the projected values of nil-ductility reference temperature whenever a
significant change occurs in the projected values of RTPTS, or upon request
for a change in the expiration date for the. facility operating license. The
current RTPTs analyses, evaluated for 32 EFPY fluence values predicted for
40 years of operation, are TLAAs requiring evaluation for 60 years.

Analysis

Reactor vessel beltline fluence is one of the factors used in determining the
margin of acceptability of the reactor vessel to PTS as a result of neutron
embrittlement. The margin is the difference between the maximum nil-
ductility reference temperature in the limiting beltline material and the
screening criteria established in accordance with' 10 CFR 50.61(b)(2). The
screening criteria for the limiting reactor vessel materials are 270°F for
beltline plates, forgings, and axial weld materials, and 300°F for beltline
circumferential weld materials.

In a letter submittal to NRC dated January 18, 1999, a revision to the limiting
Seabrook Station reactor vessel beltline material was documented. That
submittal identified the limiting material to be plate R1808-1 having a
calculated RTPTS @ EOL of 120'F. This RTPTS value corresponds to fluence
at the reactor vessel inside diameter of 2.37x1019 n/cm 2. The results of the
new RTPTs analyses, evaluated for 55 EFPY (or 60 years of operation), are
presented in Table 4.2.3-1. The limiting RTPTS value for the Seabrook Station
axially-oriented welds and plates is 123.3 0 F, which corresponds to the Lower
Shell #2 plate (R1808-1) with a projected fluence at 55 EFPY of 3.59x10 19

n/cm 2. The limiting RTPTS value for the Seabrook Station circumferentially-
oriented welds at 55 EFPY is 80F, which corresponds to the Intermediate-to-
Lower Shell Circumferential Weld Seam (101-171). All of the Seabrook
Station reactor vessel materials that have a surface fluence value exceeding
1.0x1017 n/cm 2 (E > 1.0 MeV) at 55 EFPY have been demonstrated to have
an RTPTS value less than the applicable screening criterion, which is 270°F for
plates, forgings, and axially-oriented welds (longitudinal welds), and is 300'F
for circumferentially-oriented welds. Therefore, the RTPTs analyses have
been satisfactorily projected for 60 years of operation.
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C h !~i -Cern "Sij', ace Rpý ",Reactor Vessel Beitline Rgion CLI acb N.Flien ART'P. !RTt![D ~M~argin: RTpF AeTSneHeat Factor- VFluence (F Aceptnc
~~~~I~No NO) - '_- 9 1 i _ii) (r)ý2~(F

Lower Shell #1 (R1808-2) D1081-2 0.06 0.58 37.0 3.59 49.3 10 34.0 93.3 270

Lower Shell #2 (R1 808-1) D1081-3 0.06 0.58 37.01 3.59 49.3 40 34.0 123.3 270
Lower Shell #3 (R1 808-3) Dl136-2 0.07 0.59 45.02 3.59 60.0 40 17.0 117.0 270

Intermediate Shell #1 (R1806-2) A2749-2 0.06 0.64 37.01 3.63 49.4 0 34.0 83.4 270

Intermediate Shell #2 (R1806-1) C4036-2 0.045 0.61 28.51 3.63 38.0 40 34.0 112.0 270

Intermediate Shell #3 (R1806-3) C4197-1 0.075 ,0.63 47.51 3.63 63.4 10 34.0 107.4 270

Upper Shell #1 (R1807-1) C4049-1 0.08 0.60 51.01 0.0892 20.1 .30 20.1 70.2 270
Upper Shell #2 (R1807-2) C4049-2 0.09 0.61 58.01 0.0892 22.9 30 22.9 .75.7 270

Upper Shell #3 (R1807-3) C4235-2 0.06 0.67 37.01 0.0892 14.6 10 14.6 39.2 270

Int./Lower Shell Circumferential Weld 4P6052 0.047 0.049 30.02 3.59 40.0 -60 28.0. 8.0 300
(101-171)

Int./Upper Shell Circumferential Weld 90128 0.045 0.06 31.31 0.0822 11.9 -56 36.0 -8.1 300
(103-121)
Upper Shell Axial Weld #1 (420) 86998 0.05 0.11 38.71 0.0888 15.2 -10 15.2 20.5 270

Upper Shell Axial Weld #2 (1620) - 86998 0.05 0.11 38.71 0.0609 12.6 -10 12.6 15.2 270

Upper Shell Axial Weld #3 (2820) 86998 0.05 0.11 38.71 0.0524 11.6 -10 11.6 13.2 270

Intermediate Shell Axial Weld #1 (00) 4P6052 0.047 0.049 30.02 2.06 35.9 -60 28.0 3.9 270

Intermediate Shell Axial Weld #2 4P6052 0.047 0.049 30.02 2.40 37.1 -60 28.0 5.1 270
(1200)

Intermediate Shell Axial Weld #3 4P6052 0.047 0.049 30.02 2.40 37.1 -60 28.0 5.1 270
(2400)

Lower Shell Axial Weld #1 (90') 4P6052 0.047 0.049 30.02 2.05 35.9 -60 28.0 3.9 270
Lower Shell Axial Weld #2 (2100) 4P6052 0.047 0.049 30.02 3.46 39.7 -60 28.0 7.,7 270
Lower Shell Axial Weld #3 (330') 4P6052 0.047 0.049 30.02 3.46 39.7 -60 28.0 7.7 270

Notes: 1. Table (Position 1.1)
2. Surveillance Non-Ratio (Position 2.1)
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Disposition

Revision, 10 CFR 54.21(c)(1)(ii-) - The RTPTs analyses have been projected
to the end of the period of extended operation and are shown to be within the
maximum allowable PTS screening criteria limits.

4.2.4 REACTOR VESSEL PRESSURE-TEMPERATURE LIMITS,
INCLUDING LOW TEMPERATURE OVERPRESSURE
PROTECTION LIMITS

Summary Description

Title 10 Part 50, Appendix G, "Fracutre Toughness Requirements" requires
that the reactor pressure vessel be maintained within established pressure-
temperature (P-T) limits, including heatup and cooldown operations. These
limits specify the maximum allowable pressure as a function of reactor
coolant temperature. As the reactor pressure vessel is exposed to increased
neutron irradiation, its fracture toughness is reduced. The P-T limits must
account for the anticipated reactor vessel fluence.

The calculations associated with the operating P-T limit curves involve time-
limited assumptions defined by the current operating term, for example, 40
years, and they must satisfy the criteria of 10 CFR 54.3(a) for license
renewal. For example, the P-T limit curves are based upon fluence values
associated with 40 years of operation. Therefore, P-T limit curves are TLAAs
requiring evaluation for 60 years of operation.

Analysis

The provisions of 10 CFR 50, Appendix G, require Seabrook to operate within
the currently licensed P-T limit curves. These curves are required to be
maintained and updated as necessary to maintain plant operation consistent
with 10 CFR 50. The Reactor Vessel Integrity Surveillance Program maintains
the P-T limit curves for the period of extended operation. Prior to the period
of extended operation, updated P-T limit calculations will be prepared using
fluence values valid for the Seabrook Station reactor vessel beltline region
materials, inlet and outlet nozzles, and closure head flange locations for
normal heatup, normal cooldown, and in-service leak and hydrostatic test
conditions. The current heatup and cooldown limit curves are valid for 20
EFPY. In determining the allowable operating pressure-temperature limits,
the minimum bolt-up temperatures, minimum temperature of core. criticality,
pressure test limits and low-temperature overpressure protection (LTOP)
system limits are determined. These P-T limits are expressed in the form of a
set of curves of allowable pressure versus temperature (P-T limit curves).
These curves are updated on a periodic basis to account for increasing
vessel fluence.
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Heatup and cooldown P-T limit curves for 55 EFPY will be prepared using the
most limiting value of RTNDT (reference nil ductility transition temperature)
corresponding to the limiting material in the beltline region of the reactor
vessel. This is determined by using the unirradiated reactor vessel material
fracture toughness properties adjusted- to account for the estimated
irradiation-induced shift (ARTNDT).

RTNDT increases as the material is exposed to fast-neutron flux. Therefore, to
find the most limiting RTNDT at any time period in the reactor's life, ARTNDT

due to the radiation exposure associated with that time period must be added
to the original unirradiated RTNDT. Using the Adjusted Reference
Temperature (ART) values, pressure-temperature limit curves are determined
in accordance with the requirements of 10 CFR Part 50,.Appendix G, as
augmented by Appendix G to Section XI of the ASME Boiler and Pressure
Vessel (B&PV) Code.

The 1/4 and 3/4 thickness (1/4T and 3/4T) fluences and material properties
were used to determine the limiting material and calculate its pressure-
temperature limits at 55 EFPY, which is bounding for the end of the period of
extended operation. The limiting materials were determined from the values
of ART at the 1/4T and 3/4T locations and are summarized in Table 4.2.4-1
for Seabrook Station.

Table•'y 4.2.4-1umma tme ILimingi•a '164e used lln, enerauon1

I the Seabrook Station Reactor Vesseli leatLup and Coolown Curves througIh
1l5f 1 55 I ,

14Liiing ART 3/4 Liiin R

55 118.6 OF 108.1 F

Seabrook Station P-T limit curves for normal heatup and cooldown of the
primary reactor coolant system at 20 EFPY were developed utilizing the 1995
Edition through the 1996 Addenda of the ASME Code Section XI, Appendix G
methodology and Code Case N-641. Code Case N-641 provides alternative
procedures for calculating the allowable pressure-temperature relationships
and LTOP effective temperatures. Code Case N-641 divided Article G-2215
of the 1998 through the 2000 Summer Addenda Edition of Section XI,
Appendix G into Articles G-2215.1 and G-2215.2 for allowable pressures and
the LTOP System, respectively. Section 2215.1 of Code Case N-641
replaced all KIA designations with Kic, thus removing the option to use the
more restrictive KIA reference toughness. Article G-2215.2 provided the
methodology to determine the LTOP system effective temperature.
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The LTOP system provides Reactor Coolant System (RCS) pressure relief
capability when system temperature is below 290'F. Two (2) pressurizer
power operated relief valves (PORVs) provide the automatic relief capability
during the design basis transients and automatically prevent RCS pressure
from exceeding the P-T limits of 10 CFR 50, Appendix G. Using the NRC-
approved methodology provided in WCAP-14040-A, Rev. 2, "Methodology
Used to Develop Cold Overpressure Mitigating System Setpoints and RCS
Heatup and Cooldown Limit Curves", the analysis determines the LTOP
system setpoints for Seabrook Station. At the lowest RCS temperature of
60OF (bolt-up temperature), the corresponding Appendix G limit is 621 psig.
The overpressure protection system operates below a temperature of 2900 F
and it relies on a combination of residual heat removal (RHR) system relief
valves and programmable PORVs to prevent the system from reaching a high
pressure at low temperatures under the most severe design transients
including mass injection and heat injection. Included in these setpoints are
margins to accommodate overshoot and instrument uncertainty. The LTOP
system pressure versus temperature settings are shown in Table 4.2.4-2.

TaL~p 4.2.4-2 LtLOP'Sý ysý toi foeabrookj Stationl 1 ~

2r Seoont ,~ , Cmets
Temperature Pressure

(OF) (psig)
71 561

100 561
122 561 Overpressure protection in this range provided by
141 561 the RHR relief valve
161 561
187 561
202 950
209 1035
215 1108
228 1265
237 1446
249 1723 Overpressure protection in this range provided by
256 1897 programmable PORVs

258 1966
269 2345
283 2500
290 2500
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Disposition

Aging Management, 10 CFR 54.21(c)(1)(iii) - The provisions of 10 CFR 50,
Appendix G, require Seabrook to operate within the currently licensed P-T limit
curves. These curves are required to be maintained and updated as necessary
to maintain plant operation consistent with 10 CFR 50. The Reactor Vessel
Integrity Surveillance Program maintains the P-T limit curves for the period of
extended operation. Therefore, the P-T limit curves TLAA has been
dispositioned in accordance with 10 CFR 54.21(c)(1)(iii). Prior to the period of
extended operation, updated P-T limit calculations will be prepared for the
Seabrook Station reactor vessel beltline region materials, inlet and outlet
nozzles, and closure head flange locations for normal heatup, normal
cooldown, and in-service leak and hydrostatic test conditions. The Reactor
Vessel Integrity Surveillance Program, B.2.1.19 monitors reactor vessel
embrittlement. This program provides data to update the P-T limits and,
therefore, permits Seabrook Station to manage the P-T limits going forward in
accordance with 10 CFR 54(c)(1)(iii). Seabrook Station will submit updates to
the P-T curves and LTOP limits to the NRC at the appropriate time to comply
with 10 CFR 50 Appendix G.
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4.3 METAL FATIGUE ANALYSIS OF PIPING AND COMPONENTS

Metal fatigue was evaluated in the design process for Seabrook Station
pressure boundary components, including the reactor vessel, reactor coolant
pumps, steam generators, pressurizer, piping, valves, and components of
primary, secondary, auxiliary, steam, and other systems. The current design
analyses for these components have been- determined to be Time-Limited
Aging Analyses (TLAAs) requiring evaluation for the period of extended
operation. Fatigue TLAAs for Seabrook Station pressure -boundary
components are characterized by determining the applicable design code and
design specifications that specify the fatigue design requirements. These
design codes are listed in- Table 4.3.1-1. NUREG-1801 provides a listing of
components that are likely to have TLAAs in place that require evaluation for
License Renewal. Each of these has been reviewed and the applicable
TLAAs are evaluated in the following sections, as appropriate.

This section is divided into seven subsections that each addresses a specific
grouping of components that were analyzed in accordance with the same
design requirements.

These Sections are as follows:

* Nuclear Steam Supply System (NSSS) Pressure Vessel And
Component Fatigue Analyses (4.3.1)

* Supplementary ASME Section III, Class 1 Piping And Component
Fatigue Analyses (4.3.2)

" Reactor Vessel Internals Aging Management (4.3.3)

" Environmentally-Assisted Fatigue Analyses (4.3.4)

" Steam Generator Tube, Loss Of Material And Fatigue Usage From
Flow-Induced Vibration (4.3.5)

* Absence Of TLAAs For Fatigue Crack Growth, Fracture Mechanics
Stability, Or Corrosion Analyses Supporting Repair Of Alloy 600
Materials (4.3.6)

* Non-Class 1 Component Fatigue Analyses (4.3.7)

The evaluations referenced in these sections fall into the following categories:

* Explicit fatigue analyses for NSSS pressure vessels and components
prepared. in accordance with ASME Section III, Class A or Class 1
rules developed as part of the original design.

Seabrook Station Unit 1 Page 4.3-1
License Renewal Application



Chapter 4 - Time Limited Aging Analyses

Supplemental explicit fatigue analyses for piping and components that
were prepared in accordance with ASME Section III rules to evaluate
transients that were identified after the original design analyses were
completed, such as pressurizer surge line thermal stratification, and
reactor vessel internal component fatigue analyses.

New fatigue analyses were prepared for license renewal to evaluate
the effects of the reactor water environment on the sample of high-
fatigue locations applicable to newer vintage Westinghouse Plants, as
identified in Section 5.5 of NUREG/CR-6260. The environmental
fatigue methodology and results of these analyses are presented in
Section 4.3.4. New explicit analyses were prepared in accordance
with, ASME Section III, Class 1 rules for each of these components.
For these locations environmental fatigue correction factors were
computed and applied to the Cumulative Usage Factor (CUF) values
developed in the Class 1 fatigue analyses:

4.3.1 NUCLEAR STEAM SUPPLY SYSTEM (NSSS) PRESSURE

VESSEL AND COMPONENT FATIGUE ANALYSES

Summary Description

Nuclear Steam Supply System (NSSS) pressure vessels and primary
components for Seabrook Station were designed in accordance with ASME
Section III, Class 1 requirements and are required to have explicit analyses of
cumulative fatigue usage. Table 4.3.1-1 identifies the applicable design
codes for these components.
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Table 4.3.1-1
Original Design Codes for NSSS Components at Seabrook Station

Reactor Vessel ASME Section III, Class 1 1971 with Addenda through
Summer 1972

Reactor Vessel ASME Section III, Class 1 1971 with Addenda through
Closure Head Summer 1972
Pressurizer ASME Section III, Class 1 1971 with Addenda through

Summer 1972
Steam Generators ASME Section III, Class 1 1971 with Addenda through

Summer 1972
Reactor Coolant ASME Section III, Class 1 1971 with Addenda through
Pump Casings Summer 1972

ASME Section III, Class 1 fatigue analyses determine the CUF value that
results from the component being exposed to the list of postulated transients
during the expected life of the component (Table 4.3.1-2). This analysis is
performed using the appropriate S-N (Stress amplitude / Number of cycles)
fatigue curve from ASME Section III for the component material type. The
curve shows the number of cycles the component can withstand without
cracking for given amplitude of applied alternating stress. The resulting CUF
of less than 1.0 indicates the cumulative effects from the postulated transients
will not result in the initiation of fatigue cracking.

These ASME Section III, Class 1 fatigue analyses are based upon explicit
numbers and amplitudes of thermal and pressure transients described in the
design specifications. The intent of the design basis transient definitions is to
bound not just specific operations but a wide range of possible events with
varying ranges of severity in temperature, pressure, and flow. The most
limiting numbers of transients used in these NSSS component analyses are
shown in Table 4.3.1-2, and are considered to be design limits.
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Table 4312 .;7~

Sum mar~y oflReactor Colat Systemý DsignTaset

dim~ iti~nirg ~Design Bai '6 ,
Transent Dscripion CCuirre~nces for 40 Year dperati'ng~

Nqo•;malý Condit ion Transients:
Plant Heatup @ - 100 °F/hr 200

Plant Cooldown @ -< 100 °F/hr 200

Unit Loading @ 5% full power/min 13,200 (1)

Unit Unloading @ 5% full power/min 13,200 (l)

Step Load Increase of 10% of full power 2,000

Step Load Decrease of 10% of full power 2,000
Large step load decrease with steam 200
dump

Initial- 1.5 x 105

Steady state fluctuations Random - 3.0 x 105

Feedwater Cycling at Hot Shutdown 2,000
Loop out of service

Normal loop shutdown 80
Normal loop startup 70

Feedwater Heaters out of service
One heater out of service 120

One bank of heaters out of 120
service

Unit loading between 0% to 15% of full 500 (2)

power
Unit unloading between 0% to 15% of full 500 (2)

power

Boron concentration equalization 26,400

Refueling 80
Reduced temperature return to power 2,000

Reactor Coolant Pumps 3,000 (3)

startup/shutdown
I'set T "ans"ients:

Loss of load without immediate turbine 80
trip
Loss of all offsite power (blackout with 40
natural circulation in the RCS)

Partial loss of flow (loss of one pump) 80
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Tablle,4.3.-2'
Summary of Reactor Coolant System Design Transients

Tra~ie•t Ii'miting Design, Basis:Nurner' of
Trnset ecription~ ~ O ~eces. for 40,Near rpeating

Reactor trip from full power:

Without cooldown 230
With cooldown, without safety 160
injection
With cooldown and safety 10
injection

Inadvertent reactor coolant 20
depressurization
Inadvertent startup of inactive loop 10
Control rod drop 80
Inadvertent ECCS actuation 60
Operating Basis Earthquake (5 50
earthquakes of 10 cycles each)
Excessive feedwater flow 30

RCS Cold Overpressurization 10
1• I i e rg e ncyl rajns~ie n tS;!ii~!i,, ii;;~••;,i ;,=. :

Small LOCA 5
Small steam break 5

Complete loss of flow 5

Main reactor coolant pipe break (LOCA) 1
Large steam line break 1

Feedwater line break, 1
Reactor Coolant Pump locked rotor 1
Control rod ejection 1

Included under Reactor Trip with cooldown
Steam Generator tube rupture and safety injection
Safe Shutdown Earthquake 1

P trianysidhyents:t
Primary side hydrostatic test 10
Secondary side hydrostatic test 10
Turbine roll test 20
Primary side leak test 200

Secondary side leak test 80
Tube leak test 800

1. For the design transient of Unit Loading and Unit Unloading @ 5% full power/min., the Reactor Vessel,
Steam Generators and Pressurizers are designed for 13,200 cycles, where the Class 1 piping is
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designed for 18,300 cycles. The most limiting value of these major components is used as a monitoring
limit in the Metal Fatigue of Reactor Coolant Pressure Boundary Program, B.2.3.1.

2. For the design transients of Unit load and unload between 0% to 15% of full power, the Reactor Vessel,
Steam Generators and Class 1 piping are designed for 500 cycles, where the Pressurizer is designed
for 1,510 cycles. The most limiting value of these major components is used as a monitoring limit in the
Metal Fatigue of Reactor Coolant Pressure Boundary Program, B.2:3.1.

3. For the design transient of Reactor Coolant Pump startup/shutdown, the limit specified in the UFSAR is
3800 cycles. The Pressurizer is designed for 4,000 cycles, where Steam Generators are designed for
3,000 cycles. The Steam Generators has the most limiting value (3,000 cycles) of these components is
used as a monitoring limit in the Metal Fatigue of Reactor Coolant Pressure Boundary Program, B.2.3. 1.

Each Seabrook component designed in accordance with ASME Section III,
Class 1 rules was analyzed and shown to have a CUF less than the design
limit of 1.0. Since each Class 1 fatigue analysis is based upon a number of
cycles postulated to bound 40 years of service, they have been identified as
TLAAs that require evaluation for 60 years.

Analysis

In order to determine if the ASME Section III, Class 1 fatigue analyses will
remain valid for 60 years of service, a review of fatigue monitoring data was
performed to determine the number of cumulative cycles for each transient
type that have occurred during past plant operations. Then, the average rate
of occurrence was determined, and predictions of future transient
occurrences were made. For each transient type, the 60-year projected
number of occurrences was determined by adding the number of past
occurrences to the number of predicted future occurrences. These 60-year
projections were then compared to the number' of design cycles used in the
fatigue analyses to determine if the design cycles remain bounding for 60
years of operations. If the 60-year projected numbers of cycles is less than
the number of cycles used in the design fatigue analyses, then the fatigue
analyses based upon the design transients will remain valid for 60 years of
operation; if the design transient severity is also bounding of the actual
transient severity.

Therefore, an evaluation was performed to determine if the severity of the
actual plant transients that have occurred during past operations remains
bounded by the transient severity provided for each transient definition in the
design specification. This evaluation was to assure that the past cycles were
appropriately characterized during fatigue monitoring activities in the past.
The administrative and operating procedures were also reviewed in order to
assess the effectiveness of the design transient cycle counting program and
to validate the cyclic assumptions. This evaluation determined that the actual
transient severity was bounded by the design transient severity for each
transient type. The cycle counting procedure was also determined to have
been effective in properly characterizing actual plant transients.
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The overall conclusion of these evaluations is that the existing design
transients bound transients projected for 60 years of plant operations.

60-Year Transient Projection Methodology

Projection Methodology

For Seabrook Station, the baseline period started on August 19, 1990 and
ended on April 1, 2009, a total of 18.6 calendar years. For each transient
type, the average rate of occurrence was determined by dividing the
cumulative number of occurrences as of April 1, 2009 by 18.6 years of past
operation. For each transient type, future cycles were predicted by
multiplying the average rate of past occurrences by the number of calendar
years remaining between April 1, 2009 and March 15, 2050. The 60-year
projection was determined by adding the cumulative number of occurrences
as of April 1, 2009 to the number of cycles predicted to occur in the 41 years
of future operation. This methodology is considered to produce a
conservative estimate of cycle values due to the declining trend of most of the
transients since the beginning of plant operation.

Testing Events

One cycle has occurred for the following plant events:

* Turbine Roll Test

* Primary Side Leakage Test

" RCS Hydrostatic Pressure Test

" Secondary Side Leakage Test

" Tube Leakage Test

* Secondary Side Hydrostatic Pressure Test

These cycles occur before initial startup or during component installation and
then typically do not occur again in the plant's lifetime. Therefore, the 60-year
cycle projection for these events was taken as the current cycle count of one.

Events with Zero Cycles

No cycles have occurred for the following plant events:

° Operating Basis Earthquake

" RCS Loop Out of Service

Seabrook Station Unit I Page 4.3-7
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- Inadvertent RCS Depressurization

* Inadvertent startup of inactive loop

* Excessive Feedwater Flow

o Reactor Trip with cooldown and safety injection

* Partial Loss of Flow

* Inadvertent Reactor Coolant Pump Startup

• RCS Cold Overpressurization

These events occur infrequently over the lifetime of a plant. Therefore, one
cycle was predicted for the 60-year cycle projection for each of these plant
events. The only. exception is RCS Loop Out of Service. It is assumed to
have zero cycles occur for the 60-year cycle projection, because the plant is
not licensed to operate in this state.

Relatively Frequent Events'

The following plant events occur frequently over the course of the lifetime of a
plant:

* Feedwater Cycling

* RCP Startup and RCP Shutdown

The 60-year cycle projection for the RCP Startup and Shutdown cycles was
linearly extrapolated based on the rate of accumulation for the data available
through April 1, 2009 and additional 10% of cycles were included to
accommodate any slight increase in occurrence over the years up to 60
years. The Feedwater Cycling events were not counted in the plant records
and were prorated annually on the basis of the design number of cycles as
the design number provides a conservative estimate for the non-monitored
events considered.

Relatively Infrequent Events

The following plant events occur infrequently over the course of the lifetime of
a plant:

o Step Load Increase < 10%

* Step Load Decrease 10%

Seabrook Station Unit 1 Page 4.3-8
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* Large Step Load Decrease with Steam Dump

* Unit Loading Between 0% and 15% Power

* Unit Unloading Between 0% and 15% Power

" Loss of Load without Immediate Reactor Trip

" Loss of Power

* Reactor Trip with cooldown but not safety injection

* Control Rod Drop

* Inadvertent Safety Injection (SI) Actuation

* Auxiliary Spray Actuation

The 60-year cycle projection for these events was linearly extrapolated based
on the rate of accumulation for the data available through 4/1/2009.

Fatigue-Insignificant Events

Steady State Fluctuation and Boron Concentration Equalization occur
frequently over the course of the lifetime of a plant, but have an insignificant
effect on fatigue usage for any Class 1 component. No 60-year cycle
projection is made for these events and they are not included Table 4.3.1-3.
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NormalC Condition Transients::
Plant Heatup < 100°F/hr 27 87 200
Plant Cooldown < 100°F/hr 26 84 200.

Pressurizer Cooldown 5 200°F/hr 36 116 200
Unit Loading @ 5%/min 104 334 13,200
Unit Unloading@ 5%/min 80 257 13,200
Step Load Increase of 10% of full 1 4 2,000
Power
Step Load Decrease of 10% of full 10 2,000
Power
Large Step Load Decrease (50%) 4 13 200
with Steam Dump
Unit Loading Between 0% and 15% 27 13 500
Power

Unit Unloading Between 0% and 26 10 500
15% Power

RCP Startup 152 536 3,000 (4)

RCP Shutdown 152 536 3,000 (4)

Feedwater Cycling at Hot Shutdown 620 (1) 2,000 2,000 (5)

Loop out of service 0 (2) 1 (2) 80
Feedwater Heaters out of service 12 39 120 (5)
Refueling 12 39 80
Reduced Temperature Return to0 2,000
Power

ý.Upset,-Condition Transients:.
Loss of Load without Immediate 2 7 80
Reactor Trip
Loss of Power 2 7 40
Partial Loss of Flow 0 1 80

Reactor Trip - no cooldown 30 97 230
Reactor Trip - With cooldown, 2 7 160
without safety injection
Reactor Trip - With cooldown, 0 1 10
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Inadvertent Safety Injection
Actuation (SI)

Operating Basis Earthquake

Excessive Feedwater Flow

Test ConditiOi ''Transie nts:

Primary Side Hydrostatic Test

Secondary Side Hydrostatic Test

Primary Side Leak Test

Secondary Side Leak Test

(1) Prorated on the basis of the design number of events occurring in 60 years.

(2) Zero cycles assumed because the event is not allowed by procedure. One cycle is projected to occur during 60 years

(3) One earthquake with 10 cycles

(4) For the design transient of Reactor Coolant Pump startup/shutdown, the limit specified in the UFSAR is 3800 cycles. The

Pressurizer is designed for 4,000 cycles, where Steam Generators are designed for 3,000 cycles. The Steam Generators

has the most limiting value (3,000 cycles) of these components is used as a monitoring limit in the Metal Fatigue of Reactor

Coolant Pressure Boundary Program (B.2.3.1).

(5) The plant does not monitor these events. The original design analysis number is assumed to be the anticipated number of.

cycles at the end of the period of extended operation. Cycles shown in the current cycles column (column 2) represent a

review of plant records to validate assumption.

Disposition

Validation, 10 CFR 54.21 (c)(1)(i) - The 40-year design transients bound the
numbers of cycles projected to occur during 60 years of plant operations at
Seabrook Station. Therefore, the NSSS Class 1 fatigue analyses that are
based upon the 40-year design transients remain valid for the period of
extended operation.
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4.3.2 SUPPLEMENTARY ASME SECTION III, CLASS 1 PIPING AND
COMPONENT FATIGUE ANALYSES

Summary Description

In addition to the original design assumptions, the Seabrook Station
Pressurizer fatigue evaluations were updated to include the added thermal
stratification effects of insurge and outsurge events on the pressurizer lower
head and surge nozzle. These new conditions did not change the number of
original design cycles, but rather incorporated the effects as new sub-events
within the original design transients.

Each of the Seabrook Station piping systems, including the Reactor Coolant
System main loop piping, were originally designed in accordance with ASME
Section III 1971 Edition with addenda through Winter 1972. Since then, a
number of updated fatigue analyses have been prepared for piping systems
and components to address transients that have been identified in the
industry that were not originally considered. These analyses have been
performed in accordance with ASME Section III, Class 1 rules to enable these
transients to be thoroughly evaluated. These transients include those
associated with potential valve leakage transients identified in NRC Bulletin
88-08 for the auxiliary spray line, charging lines, safety injection lines, and
thermal stratification of the pressurizer surge line, as described in NRC
Bulletin 88-11.

These analyses are separated from those evaluated in the previous sections
because the transient definitions have been modified, or additional transients
have been postulated for these components, in addition to those previously
described. Therefore, the cycle projections for these components must
address these revised transients or additional transient types to determine if
they also remain bounded for 60 years of service. Each of these analyses is
dispositioned separately within this section for clarity.

4.3.2.1 Absence of a TLAA for Thermal Stresses in Piping Connected

to Reactor Coolant Systems: NRC Bulletin 88-08

Summary Description

NRC Bulletin 88-08 "Thermal Stresses in Piping Connected to Reactor
Cooling Systems" was issued June 22, 1988, because of observed pipe
cracking due to valve leakage in unisolable lines. Three supplements were
issued on June 24, 1988, August 4, 1988, and April 11, 1989, respectively.
The Bulletin and supplements required licensees to identify potential locations
that might be subject to high thermal stresses either from thermal stratification
or temperature oscillations due to leaking valves and inspect the potential
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locations to assure that susceptible locations will not fail for the remaining life
of the unit.

Seabrook Station evaluated the effects of thermal stresses due to leaking
valves in seven piping sections that are unisolable from the RCS that were
pressurized by the charging pumps and could potentially experience in-
leakage to the RCS from leaking valves. Prior to initial criticality, a one-time
non-destructive examination was performed for the four high head safety
injection lines with acceptable results. A temperature monitoring program
was deployed for potentially susceptible lines. The monitoring is still installed
and credited in the Seabrook Station Management of Thermal Fatigue
Program for Normally Stagnant Non-Isolable Reactor Coolant System Branch
Lines (MRP-146/146S).

The NRC approved Seabrook Station's response to NRC Bulletin 88-0&

Analysis

NRC Bulletin 88-08 and Supplements 1 and 2 addressed the evaluation of
thermal stresses in unisolable piping from cold fluid in-leakage to the RCS
through leaking valves. NRC Bulletin 88-08 Supplement 3 addressed the
evaluation of thermal stresses in unisolable piping from hot fluid out-leakage
from the RCS through leaking valves.

Seabrook Station evaluated the possibility and effects of fluid in-leakage by
identifying seven piping sections that are unisolable from the RCS and
pressurized by the charging pumps where the effects of thermal stresses due
to leaking valves could potentially experience in-leakage to the RCS from
leaking valves. Four of these lines are the high head safety injection lines
and three of these lines are charging system lines (the normal and alternate
charging loop charging lines and the pressurizer auxiliary spray line).

In 1988, prior to initial criticality, a one-time non-destructive examination was
performed for the four high head safety injection lines, which showed
acceptable results. Non-destructive examinations were not considered to be
necessary for the three charging system lines because they had not yet been
subjected to excessive thermal cycling at that time.

Seabrook Station deployed a temperature monitoring program for the high
head safety injection lines and three charging system lines in 1989, prior to
initial criticality. This program installed temperature detectors on the
unisolable piping sections to detect adverse temperature distributions, and
established appropriate temperature limits, requirements for periodic review
of the temperature instrument values and action limits in the event of
exceeding the temperature limit.
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Seabrook Station evaluated the possibility and effects of fluid out-leakage and
concluded that unisolable piping sections connected to the Reactor Coolant
System at Seabrook Station. are not subject to stresses from thermal
stratification or temperature oscillations resulting from the mechanism
described in NRC Bulletin Supplement 3. There is no specific TLAA for these
seven locations addressed by NRC Bulletin 88-08 and related supplements.

Conclusion

Unisolable piping sections connected to the Reactor Coolant System at
Seabrook Station are not subject to stresses from thermal stratification or
temperature oscillations resulting from the mechanism described in NRC
Bulletin 88-08 and related supplements. There is no specific TLAA for
locations addressed by NRC Bulletin 88-08 and related supplements.

4.3.2.2 NRC Bulletin 88-11, Pressurizer Surge Line Thermal
Stratification

Summary Description

NRC Bulletin 88-11, issued on December 20, 1988, requested utilities to
establish and implement a program to confirm the integrity of the pressurizer
surge line. The program required both visual inspection of the surge line and
demonstration that the design requirements of the surge line are satisfied,
including the consideration of stratification effects.

The Pressurizer Surge Line piping and nozzles were previously evaluated for
the effects of thermal stratification and plant-specific transients (1990) and it
was determined that the surge line will remain within the ASME Code
requirements for the design life of the unit. The controlling fatigue location
was the hot leg surge line nozzle safe-end. In later evaluations, plant-specific
ASME Section III, Class 1 evaluations were performed for the hot leg surge
line nozzle and pressurizer surge nozzle.

Hot Leg Surge Line Nozzle

The hot leg surge line nozzle was evaluated for the effects of pressurizer
insurge and outsurge transients and surge line stratification. This evaluation
was part of an evaluation of reactor water environmental effects on the surge
line. The model from that analysis was also used to evaluate the design
cycles for the NSSS transients and projected 60-year cycles of surge line
stratification and insurge and outsurge transients, to calculate CUF at the hot
leg surge line nozzle, without environmentally-assisted fatigue effects. Since
the analysis envelopes the 60-year cycles, it remains valid for 60 years. The
evaluation incorporating these models in the evaluation of environmentally-,
assisted fatigue is described further in section 4.3.4 Environmentally-Assisted
Fatigue Analyses
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Pressurizer Surge Nozzle

The pressurizer surge nozzle was evaluated for the effects of pressurizer
insurge and outsurge transients and surge' line stratification. This evaluation
was part of an evaluation of the structural weld overlay applied to the
pressurizer surge nozzle. The- model from that analysis was also used to
evaluate the design cycles for the NSSS transients and design cycles of
surge line stratification and insurge and outsurge transients, to calculate CUF
at the pressurizer surge nozzle. Since the analysis envelopes the 60-year
cycles, it remains valid for 60 years.

Analysis

Hot Leg Surge Line Nozzle

The hot leg surge line nozzle has been evaluated using an ASME Section III,
Class 1 fatigue analysis. This analysis was part of the evaluation of the
environmental effects of reactor coolant (Section 4.3.4). In addition, that
analysis was used to evaluate CUF without environmental effects. The
analysis performed to demonstrate compliance with design requirements
considered ASME Code requirements and utilized the design set of NSSS
transients. Pressurizer surge line stratification sub-transients were developed
based on NSSS-vendor Seabrook Station-specific evaluations for pre-MOP
(Modified Operating Procedure) plant operating procedures and NSSS-
vendor evaluations of surge line monitoring data from similar units and
historical records for Seabrook Station for post-MOP operating procedures.
Projected 60-year cycles of surge line stratification and insurge and outsurge
transients were used when these were greater than previously evaluated
design cycles. These evaluations resulted in CUF less than 1.0 at the hot leg
surge line nozzle.

Pressurizer Surge Nozzle

The pressurizer surge nozzle has been evaluated using an ASME Section III,
Class I fatigue analysis. This analysis was part of the evaluation of the
structural weld overlay applied to the pressurizer surge nozzle. The analysis
performed to demonstrate compliance with design requirements considered
ASME Code requirements and utilized the design set of NSSS transients and
surge line stratification sub-transients were developed based on NSSS-
vendor Seabrook Station specific evaluations for pre-MOP operating plant
operating procedures and NSSS-vendor evaluations of surge line monitoring
data from similar units and historical records for Seabrook for post-MOP
operating procedures. This evaluation included an elastic-plastic formulation
and resulted in CUE less than 1.0 at the pressurizer surge nozzle.
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Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation for the Pressurizer Surge Line, Pressurizer Surge
Nozzle and Hot Leg Surge Line Nozzle

4.3.3 REACTOR VESSEL INTERNALS AGING MANAGEMENT

Summary Description

The Seabrook Station Reactor Vessel Internals were designed and
constructed prior to the development of ASME Code requirements for core
support structures, but the reactor coolant system functional design
requirements were considered in the design. The Reactor Vessel Internals
were further analyzed for fatigue as part of the Seabrook Station power
uprate and determined that cumulative usage factors would remain less than
1.0.

Demonstration that the effects of aging are adequately managed is essential
for assuring continued functionality of the reactor internals during the desired
plant operating period, including license renewal. The recently-published
EPRI Materials Reliability Program (MRP) Reactor Internals Inspection &
Evaluation (I&E) Guidelines, MRP-227, are intended to support that
demonstration, with requirements for inspection to detect the effects of aging
degradation.

Analysis

The mechanisms of aging of PWR internals are described below:

Stress -Corrosion Cracking

Stress Corrosion Cracking (SCC) refers to local, non-ductile cracking of a
material due to a combination of tensile stress, environment, and
metallurgical properties. The actual mechanism that causes SCC involves a
complex interaction of environmental and metallurgical factors. The aging
effect is cracking.

Irradiation-Assisted Stress Corrosion Cracking

Irradiation-assisted stress corrosion cracking (IASCC) is a unique form of
SCC that occurs only in highly-irradiated components. The aging effect is
cracking.
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Wear

Wear is caused by the relative motion between adjacent surfaces, with the
extent determined by the relative properties of the adjacent materials and
their surface condition. The aging effect is loss of material.

Fatigue

Fatigue is defined as the structural deterioration that can occur as the result
of repeated stress/strain cycles caused by fluctuating loads and
temperatures. After repeated cyclic loading of sufficient magnitude,
microstructural damage can accumulate, leading to macroscopic crack
initiation at the most highly affected locations. Subsequent mechanical or
thermal cyclic loading can lead to growth of the initiated crack. Corrosion
fatigue is included in the degradation description.

Low-cycle fatigue is defined as cyclic loads that cause significant plastic strain
in the highly stressed regions, where the number of applied cycles is
increased to the point where the crack eventually initiates. When the cyclic
loads are such that significant plastic deformation does not occur in the highly
stressed regions, but the loads are of such increased frequency that a fatigue
crack eventually initiates, the damage accumulated is said to have been
caused by high-cycle fatigue. The aging effects of low-cycle fatigue and high-
cycle fatigue are additive. Fatigue crack initiation and growth resistance is
governed by a number of material, structural and environmental, factors, such
as stress range, loading frequency, surface condition and presence of
deleterious chemical species. Cracks typically initiate at local geometric
stress concentrations, such as notches, surface defects, and structural
discontinuities. The aging effect is cracking.

Thermal Aging Embrittlement

Thermal aging embrittlement is the exposure of delta ferrite within cast
austenitic stainless steel (CASS) and precipitation-hardenable stainless steel
to high inservice temperatures, which can result in an increase in tensile
strength, a decrease in ductility, and a loss of fracture toughness. Some
degree of thermal aging embrittlement can also occur at normal operating
temperatures for CASS and precipitation-hardenable stainless steel internals.
CASS components have a duplex microstructure and are particularly
susceptible to this mechanism. While the initial aging effect is loss of ductility
and toughness, unstable crack extension is the eventual aging effect if a
crack is present and the local applied stress intensity exceeds the reduced
fracture toughness.
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Irradiation Embrittlement

Irradiation embrittlement is also referred to as neutron embrittlement. When
exposed to high energy neutrons, the mechanical properties of stainless steel
and nickel-base alloys can be changed. Such changes in mechanical
properties include increasing yield strength, increasing ultimate strength,
decreasing ductility, and a loss of fracture toughness. The irradiation
embrittlement aging mechanism is a function of both temperature and neutron
fluence. While the initial aging effect is loss of ductility and toughness,
unstable crack extension is the eventual aging effect if a crack is present and
the local applied stress intensity exceeds the reduced fracture toughness.

Void Swelling and Irradiation Growth

Void swelling is a gradual increase in the volume of a component caused by
formation of microscopic cavities in the material. These cavities result from
the nucleation and growth of clusters of irradiation produced vacancies.
Helium produced by nuclear transmutations can have a significant impact on
the nucleation and growth of cavities in the material. Void swelling may
produce dimensional changes that exceed the tolerances on a component.
Strain gradients produced by differential swelling in the system may produce
significant stresses. Severe swelling (>5% by volume) has been correlated
with extremely low fracture toughness values. Also included in this
description is irradiation growth of anisotropic materials, which is known to
cause significant dimensional changes in in-core instrumentation tubes,
fabricated from zirconium alloys. While the initial aging effect is dimensional
change and distortion, severe void swelling may result in cracking under
stress.

Thermal and Irradiation-Enhanced Stress Relaxation or Irradiation-
Enhanced Creep

The loss of preload aging effect can be caused by the aging mechanisms of
stress relaxation or creep. Thermal stress relaxation (or, primary creep) is
defined as the unloading of preloaded components due to long-term exposure
to elevated temperatures, such as seen in PWR internals. Stress relaxation
occurs under conditions of constant strain where part of the elastic strain is
replaced with plastic strain. Available data show that thermal stress
relaxation appears to reach saturation in a short time (< 100 hours) at PWR
internals temperatures.

Creep (or more precisely, secondary creep) is a slow, time and temperature
dependent, plastic deformation of materials that can occur when subjected to
stress levels below the yield strength (elastic limit). Creep occurs at elevated
temperatures where continuous deformation takes place under constant
strain. Secondary creep in austenitic stainless steels is associated with
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temperatures higher than those relevant to PWR internals even after taking
into account gamma heating. However, irradiation-enhanced creep (or more
simply, irradiation creep) or irradiation enhanced stress relaxation (ISR) is an,,
athermal process that depends on the neutron fluence and stress; and, it can
also be affected by void swelling should it occur. The aging effect is a loss of
mechanical closure integrity (or, preload) that can lead to unanticipated
loading which, may eventually cause subsequent degradation by fatigue or
wear and result in cracking.

Disposition

Aging Management, 10 CFR 54.21(c)(1)(iii) The PWR Vessel Internals
Program, B.2.1.7 will manage the aging effects including changes in
dimensions, cracking, loss of fracture toughness, and loss of preload of the
Reactor Vessel Internals components for the period of extended operation per
10 CFR 54.21 (c)(1)(iii).

4.3.4 ENVIRONMENTALLY-ASSISTED FATIGUE ANALYSES

Summary Description

Environmentally-assisted fatigue analyses do not meet the definition, of time-
limited aging analyses under 10 CFR 54.3 because they are not contained or
incorporated by reference in Seabrook Station's current licensing basis. This
subsection is included in response to therequest in NUREG-1800 that license
renewal applicants address the effects of the coolant environment on
component fatigue life as aging management programs are formulated in
support of license renewal. This discussion of environmentally-assisted
fatigue calculations is provided, in accordance with NUREG-1800, to assist
with the formulation of aging management programs.

NUREG-1801, Revision 1, Generic Aging Lessons Learned, contains
recommendations on specific areas for which existing programs should be
augmented for license renewal. The program description for Aging
Management Program X.M1, Metal Fatigue of Reactor Coolant Pressure
Boundary Program, provides guidance for addressing environmental fatigue
for license renewal. It states that an acceptable program addresses the
effects of the reactor coolant environment on component fatigue life by
assessing the impact of the reactor coolant environment on a sample of
critical components for the plant. Examples of these components are
identified in NUREG/CR-6260, "Application of NUREG/CR-5999 Interim
Fatigue Curves to Selected Nuclear Power Plant Components".

This sample of components can be evaluated by applying environmental life
correction factors to the existing ASME Code fatigue analyses using formulae
contained in NUREG/CR-6583, "Effects of LWR Coolant Environments on
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Fatigue Design Curves of Carbon and Low Alloy Steels" and in NUREG/CR-
5704, "Effects of LWR Coolant Environments on Fatigue Design Curves of
Austenitic Stainless Steels". Demonstrating that these components have an
environmentally adjusted cumulative usage factor less than or equal to the
design limit of 1.0 for the 60-year period of extended operation is an
acceptable option for managing metal fatigue for the reactor coolant pressure
boundary. Another acceptable option is to manage fatigue of these
components in the Metal Fatigue of Reactor Coolant Pressure Boundary
Program, B.2.3.1 by tracking the number and severity of plant transients to
compare to the established trigger number for each plant transient. Under the
B.2.3.1 option, when the counted number of a specific plant transient reaches
the trigger number associated with that specific plant transient, a preemptive
remedial action will be undertaken appropriate to the plant transient and the
components affected by it. This remedial action may encompass one of
several activities, as described in B.2.3.1:

1. Reanalyze affected components for an increase in the number of that
specific transient while accounting for other component-affecting plant
transients that may be projected not to achieve their analyzed levels.

2. Perform a fracture mechanics evaluation of a postulated flaw in
affected plant components, which when coupled with an inservice
inspection program, will serve to demonstrate flaw tolerant behavior.

3. Repair the affected component.

4. Replace the affected component.

NUREG/CR-6260 provides environmental fatigue calculations for a newer
vintage Westinghouse plant (like Seabrook Station) using the interim fatigue
curves from NUREG/CR-5999 for the locations of highest design CUF for the
components listed below:

* Reactor Vessel Shell and Lower Head

o Reactor Vessel Inlet and Outlet Nozzles

o RCS Pressurizer Surge Line

o RCS Charging Nozzle

o RCS Safety Injection Nozzle

o RCS Residual Heat Removal System Class 1 Piping
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Analysis

For the NUREG/CR-6260 locations identified above, the plant-specific
components were identified and the design ASME fatigue usage factors were
adjusted by the environmentally-assisted fatigue penalty factors (Fen) to
obtain the environmentally-assisted fatigue (EAF) results for the RV Inlet and
Outlet Nozzles, RV Shell and Lower Head and RHR Hot Leg Nozzle.

Table 4.3.4-1 summarizes the locations where ASME 60-Year air-curve and
EAF results were calculated as well as the results. All locations were shown
to achieve air-curve cumulative usage factors less than 1.0 for the 60 years of
service. The-evaluations show that 60-year EAFs exceed 1.0 for 60 years of
service for the hot leg surge line nozzle and charging nozzle.

In the EAF evaluations for Hot Leg Surge Nozzle, Charging Nozzle and
Safety Injection Nozzle, Fen factors for each transient pair were calculated
using the integrated strain rate method from MRP-47, Rev. 1.

The Effective Fen Multipliers shown in Table 4.3.4-1 for Hot Leg Surge Nozzle,
Charging Nozzle and Safety Injection Nozzle, were computed as
(Environmentally-Assisted Fatigue CUF) / (Air-Curve CUF).
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6. RHR System Class 1 Piping ("
RHR hot leg 1 101>

nozzle-to-pipe 0.0407 15:35(1°) 0.625 SS0
weld (2)(4) S _ppb 200jC_

(1) NUREG/CR-6260 Component Location for a Newer Vintage Westinghouse Plant

(2) Plant-specific limiting location within the boundary of the applicable NUREG/C(R,-6260 Component

Location
(3) Analysis performed using 60-year projected cycles
(4) Analysis performed using design number of design-severity cycles
(5) The Effective Fen Multiplier is computed to be (Environmentally-Assisted Fatigue CUF) / (Air-Curve

CUF)
(6) LAS = Low Alloy Steel; SS = Stainless Steel
•(7) DO - dissolved oxygen for EAF computation

(8) T - maximum service temperature for EAF computation
(9) The Effective Fen Multiplier is computed based on the maximum value from NUREG/CR-6583

(10) The Effective Fen Multiplier is computed based.on the maximum value from NUREG/CR-5704
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Disposition

Revision 10 CFR 54.21(c)(1)(ii) The evaluation of environmental fatigue
effects for the Reactor Vessel Shell and Lower Head and Reactor Vessel Inlet
and Outlet Nozzles determined that the CUF will remain below the ASME
code allowable fatigue limit of 1.0 using the maximum applicable Fen, applied
to CUF based on the design number of transients for these locations, when
extended to 60 years. The evaluation of fatigue effects for these locations has
thereby been validated for the period of extended operation, in accordance
with 10 CFR 54.21(c)(1)(i), including effects of the reactor coolant
environment. Therefore, no aging management program is necessary to
address environmentally-assisted fatigue for these components.

Aging Management 10 CFR 54.21(c)(1)(iii) The remainder of these
locations, RCS Pressurizer Surge Line Nozzle, RCS Charging Nozzle, RCS
Safety Injection Nozzle, and RCS Residual Heat Removal System Class 1
Piping, were analyzed in accordance with ASME Code Section III, Subarticle
NB-3200 using all six stress components. These analyses were based on
Seabrook Station Specific conditions and these locations will be monitored for
fatigue usage including environmental effects by the Metal Fatigue of Reactor
Coolant Pressure Boundary Program, B.2.3.1. Specifically, this program will
monitor critical transients to verify cycle limits are maintained below limits
specified in the UFSAR. Pre-established action limits will permit completion of
corrective actions before the design basis number of events is exceeded, and
before the cumulative usage factor, including environmental effects, exceeds
the AMSE Code limit of 1.0.

At least 2 years prior to entering the period of extended operation, Seabrook
Station will implement the following aging management program for the plant-
specific locations listed in NUREG/CR-6260 for the newer vintage
Westinghouse plants.

(1) Consistent with the Metal Fatigue of Reactor Coolant Pressure Boundary
Program, B.2.3.1 Seabrook Station will update the fatigue usage
calculations using refined fatigue analyses, if necessary, to determine
acceptable CUFs (i.e., less than 1.0) when accounting for the effects of
the reactor water environment. This includes applying the appropriate Fen

factors to valid CUFs determined from an existing fatigue analysis valid for
the period of extended operation or from an analysis using an NRC-
approved version of the ASME Code or NRC-approved alternative (e.g.,
NRC-approved code case). Formulas for calculating the environmental
life correction factors for carbon and low alloy steels are contained in
NUREG/CR-6583 and those for austenitic stainless steels are contained in
NUREG/CR-5704. NUREG/CR-6909 includes alternate formulas for
calculating environmental life correction factors, in addition to updated
fatigue design curves.
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(2) If acceptable CUFs cannot be demonstrated for all the selected locations,
then additional plant-specific locations will be evaluated. For the
additional plant-specific locations, if CUF, including -environmental effects
is greater than 1.0, then Corrective Actions will be initiated, in accordance
with the Metal Fatigue of Reactor Coolant Pressure Boundary Program,
B.2.3.1. Corrective Actions will include inspection, repair, or replacement
of the affected locations before exceeding a CUF of 1.0 or the effects of
fatigue will be managed by an inspection program that has been reviewed
and approved by the NRC (e.g., periodic non-destructive examination of
the affected locations at inspection intervals to be determined by a method
accepted by the NRC).

Therefore, the effects of the reactor coolant environment on fatigue usage
factors in the remaining locations will be managed for the period of extended
operation in accordance with 10 CFR 54.21 (c)(1)(iii).

4.3.5 STEAM GENERATOR TUBE, LOSS OF MATERIAL AND
FATIGUE USAGE FROM FLOW-INDUCED VIBRATION

Summary Description

The Seabrook Station Model F steam generators were evaluated with respect
to flow induced vibration (tube wear and fatigue usage) for the power
increases that were implemented as part of the Seabrook Station Power
Uprates. The analysis of the effects of steam generator flow-induced
vibration on tube wear and fatigue usage assumed 40 years of operation.

Analysis

The maximum predicted tube wall wear for a 40-year operating life was
0.0032 inch for the pre-power uprate conditions. As a result of the 56%
increase in the tube wear rate as a result of the power uprates, the maximum
40-year tube wall wear is less than 0.0050 inch. The maximum 60-year tube
wall wear is 0.0075 inch (-20% through-wall wear). This amount of tube wall
wear is less than the limit of acceptability of 40% of wall thickness and is
deemed not to significantly affect tube integrity.

The evaluation showed that significant levels of tube vibration will not occur
from either the fluidelastic or turbulent mechanisms above those associated
with the pre-uprated condition.

Low-cycle fatigue usage for the most limiting tube in the most limiting power-
uprated operating condition resulting from the flow-induced vibration tube
bending stress is 0.2 ksi. This value is well below the fatigue endurance limit
of 20 ksi at 1 E+1 1 cycles, resulting in a computed fatigue usage of 0.0. High-
cycle fatigue usage of U-bend tubes was evaluated. One of the prerequisites
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for high-cycle U-bend fatigue is a dented support condition at the upper plate.
Seabrook Station steam generator tube support plates are manufactured from
stainless steel therefore there is no potential for the necessary conditions to
occur. It was concluded that the support condition leading to a dented
support condition necessary for high-cycle fatigue cannot occur in the Model
F steam generators.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation.

4.3.6 ABSENCE OF TLAAS FOR FATIGUE CRACK GROWTH,
FRACTURE MECHANICS STABILITY, OR CORROSION
ANALYSES SUPPORTING REPAIR OF ALLOY 600 MATERIALS

Summary Description

Both Alloy 600 base material and Alloy 82/182 weld material have exhibited
susceptibility to primary water stress corrosion cracking (PWSCC).
Evaluations of these effects, or analyses in support of repairs to affected
locations, can be TLAAs.

Analysis

Pressurizer

The pressurizer contains Alloy 600 material only as Alloy 82/182 welds
attaching the surge, spray, and relief valve nozzles to the safe ends, and the
safe ends to the connecting piping. Complete Alloy 690 structural weld
overlays were completed on all of these locations during -Refueling Outage 12
(Spring 2008). The overlays were supported by fatigue crack growth
analyses. These fatigue crack growth analyses were projected for a 60-year
life, to the end of the period of extended operation, and are therefore not
TLAAs.

No base-metal corrosion analyses exist for the pressurizer, since no half-
nozzle or similar repairs have exposed the base metal to reactor coolant.

Reactor Vessel

A reactor vessel hot leg nozzle Alloy 600 weld was mitigated through
Mechanical Stress Improvement Process (MSIP) repair during Outage 13
(Fall 2009). The MSIP repair was supported by fatigue crack growth analysis.
This fatigue crack growth analysis was projected, to the end of the period of
extended operation, and is therefore not a TLAA.
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There have been no other MSIP, Mechanical Nozzle Seal Assembly (MNSA),
half-nozzle, or weld overlay repairs to reactor vessel Alloy 600 nozzle
locations. Since there have been no MSIP, MNSA, half-nozzle, or weld
overlay repairs to reactor vessel Alloy 600 nozzle locations, no other TLAA
exists supporting their installation.

Steam Generators

The steam generator channel head drains (a/k/a bowl drains) contain Alloy
600 material. The channel head drains will be inspected periodically until the
susceptible material is mitigated by replacing the alloy 600 welds.

Conclusion

No TLAAs for Fatigue Crack Growth, Fracture Mechanics Stability, or
Corrosion Analyses Supporting Repair of Alloy 600 Materials exist for
Seabrook Station. Components containing Alloy 600 material are monitored
in accordance with B.2.1.1 ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD Program.

4.3.7 NON-CLASS 1 COMPONENT FATIGUE ANALYSES

This section describes fatigue-related TLAAs arising within design analyses of
the Non-Class 1 piping and components. These piping and tubing
components can be designed in accordance with ASME Section III Class 2
and 3.

Summary Description

Non-Class 1 piping designed in accordance with ASME Code Section .111
Class 2 and 3 Piping is not required to have an analysis of cumulative fatigue
usage, but cyclic loading is considered in a simplified manner in the design
process. When the non-Class 1 Seabrook Station components were
designed, the overall number of thermal and pressure cycles expected during
the 40-year lifetime of these components was determined. The total number.
of cycles expected during 40 years was compared to cycle ranges specified in
ASME Section III Class 2 and 3 design codes for consideration of allowable
stress reduction. If the total number of cycles exceeded 7,000 cycles, a
stress range reduction factor was applied to the allowable stress range for
secondary stresses (expansion and displacement) to account for thermal
cycling. This method is considered to be an implicit fatigue analysis because
it is based upon a total number of cycles projected to occur in 40 years, but
no explicit Cumulative Usage Factor (CUF) is computed. Because the overall
number of cycles could potentially increase during the period of extended
operation, which could potentially result in further reduction of the allowable
stress range, these implicit fatigue analyses are also considered to be TLAAs
requiring evaluation for the period of extended operation.
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The following non-Class 1 Seabrook Station systems that are in scope for
license renewal were designed in accordance with ASME Section III Class 2
and 3 requirements:

* Reactor Coolant System (including primary loop piping and pressurizer
surge line piping)

* Chemical and Volume Control System

" Safety Injection System

* Primary Component Cooling Water

" Service Water

" Sample System

" Residual Heat Removal System

• Main Steam System

* Condensate and Feedwater Systems

" Steam Generator Blowdown System

Analysis

In order to evaluate these TLAAs for 60 years, the number of cycles expected
to occur within the 60-year operational period should be compared to the
numbers of cycles that were originally considered in the design of these
components. If the number of expected cycles does not exceed 7,000 cycles,
the minimum number of cycles required that would result in reduction of the
allowable stress range, then there is no impact from the added years of
service and the original analyses remain valid. If the total number of cycles
exceeds 7,000 cycles, then additional evaluation is required.

The 60-year transient projection results shown in Table 4.3.1-3 for Seabrook
Station show that even if all of the projected operational transients are added
together, the total number of cycles projected for 60 years will not exceed
7,000 cycles. Therefore, there is no impact upon the implicit fatigue analyses
used in the component design for the systems designed to ASME Section III
Class 2 and 3 requirements.

The Sample System thermal cycles do not trend along with operational cycles
because sampling is required on a periodic basis, as opposed to an
operational basis. However, only the portion of the sampling lines that
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constitutes piping need be considered here. In this case that portion turns out
to be a very short section of piping directly connected to the RCS loop piping.
Since this section of piping has no isolation valve and no bends, it is assumed
to always be exposed to primary loop temperature and pressure condition.
Similarly since there are no other external piping connections (only the tubing
connection exits), the line will not experience any other externally applied
loads. Therefore, that section of the sampling line that constitutes ASME
Section III Class 2 and 3 piping will only experience the RCS loop transients
which have already been shown to be less than 7,000 cycles and the line is,
therefore, acceptable.

Disposition

Validation, 10 CFR 54.21 (c)(1)(i) - The analyses remain valid for 60 yea-rs of
operation.

Seabrook Station Unit 1
License Renewal Application

Page 4.3-28



Chapter 4 - Time Limited Aging Analyses

4.4 ENVIRONMENTAL QUALIFICATION (EQ) OF ELECTRIC
COMPONENTS

Summary Description

Thermal, radiation, and cyclical aging analyses of plant electrical and I&C
components, developed to meet 10 CFR 50.49, "Environmental qualification
of electric equipment important to safety for nuclear power plants"
requirements, have been identified as time-limited aging analyses (TLAAs) for
Seabrook Station. In accordance with 10 CFR 50.49, all electrical equipment
important to safety located in a harsh environment and required to function in
that environment must be environmentally qualified. In order for a component
to have sufficient design margin to perform its important to safety function
under harsh environment conditions, the component may need to be
periodically rebuilt or replaced. For these EQ components, the EQ program
insures that they are rebuilt, replaced or reevaluated at the necessary
interval. All qualified lives of components within the scope of the EQ program
are managed under the EQ Program.

The Seabrook Station Environmental Qualification (EQ) of Electric
Components Program implements aging management activities which are
credited for the management of aging in selected components within the
scope of 10 CFR 54. The Seabrook Station EQ Program is an existing
program that is consistent with NUREG-1801, Generic Aging Lessons
Learned (GALL) report Section X.E1, "Environmental Qualification (EQ) of
Electric Components". The program is administered in accordance with the
Seabrook Station Environmental Qualification Manual, SSEQ.

As required by 10 CFR 50.49, EQ components not qualified for the current
license term are to be refurbished, replaced, or have their qualification
extended prior to reaching the aging limits established in the evaluation.
Aging evaluations for electrical components in the Seabrook Station EQ
Program that specify a qualification of at least 40 years are TLAAs for license
renewal because the criteria contained in 10 CFR 54.3 are met.

Analysis

Under 10 CFR Part 54.21(c)(1)(iii), the Seabrook Station EQ Program, which
implements the requirements of 10 CFR 50.49 (as further defined and
clarified by NUREG-0588, and RG 1.89, Rev. 1), is viewed as an aging
management program for License Renewal. Reanalysis of an aging
evaluation to extend the qualifications of components is performed on a
routine basis as part of the Seabrook Station EQ Program. Important
attributes for the reanalysis of an aging evaluation include analytical methods,
data collection and reduction methods, underlying assumptions, acceptance
criteria, and corrective actions (if acceptance criteria are not met). NUREG-
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1800 states that the Staff evaluated the EQ program (10 CFR 50.49) and
determined that it is an acceptable aging management program to address
environmental qualification according to 10 CFR 54:21(c)(1)(iii). The
evaluation referred to in the Standard Review Plan for License Renewal
contains sections on "EQ Component Reanalysis Attributes, Evaluation, and
Technical Basis" that is the basis of the description provided below.

EQ Component Reanalysis Attributes

The reanalysis of an aging evaluation is normally performed to extend the
qualification by reducing excess conservatism incorporated in the prior
evaluation. Reanalysis of an aging evaluation to extend the qualification of a
component is performed on a routine basis pursuant to 10 CFR 50.49(e) as
part of the Seabrook Station EQ Program. While a component life-limiting
condition may be due to thermal, radiation or cyclical aging, the vast majority
of component aging limits are based on thermal conditions. Conservatism
may exist in aging evaluation parameters such as the assumed ambient
temperature of the component, unnecessarily low activation energy, in the
state of a component (de-energized versus energized), or equipment
operating times. The reanalysis of an aging evaluation is documented
according to Seabrook Station quality assurance program requirements,
which require the verification of assumptions and conclusions. As already
noted, important attributes of a reanalysis include analytical methods, data
collection and reduction methods, underlying assumptions, acceptance
criteria, and corrective actions (if acceptance criteria are not met). These
attributes are discussed below.

Analytical Methods

The Seabrook Station EQ Program uses the same analytical models in the
reanalysis of an aging evaluation as those applied during the prior evaluation.
The Arrhenius methodology is an acceptable thermal model for performing a
thermal aging evaluation. The analytical method used for a radiation aging
evaluation is to demonstrate qualification for the total integrated dose, which
is the normal radiation dose for the projected installed life plus accident
radiation dose. For license renewal, one acceptable method of establishing
the 60-year normal radiation dose is to multiply the 40-year normal radiation
dose by 1.5 (that is, 60 years/40 years). The result is added to the accident
radiation dose to obtain the total integrated dose for the component. For
cyclical aging, a similar approach may be used. Other models may be
justified on a case-by-case basis. Seabrook has a specific 60 year radiation
dose calculation prepared as part of the power up-rate project.
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Data Collection & Reduction Methods

The chief method used for a reanalysis per the Seabrook Station EQ Program
is reduction of excess conservatism in the component service conditions used
in the prior aging evaluation, including temperature, radiation, and cycles.
Temperature data used in an aging evaluation is conservative when based on
plant design temperatures. Actual plant temperature data are obtained in
several ways, including monitors used for technical specification compliance,
other installed monitors, measurements made by plant operators during
rounds, and temperature sensors on large motors. A representative number
of temperature measurements are conservatively evaluated to establish the
temperatures used in an aging evaluation. Plant temperature data is used in
an aging evaluation in different ways, such as: (a) directly applying the plant
temperature data in the evaluation or (b) using- the plant temperature data to
demonstrate conservatism when using plant design temperatures for an
evaluation. Any changes to material activation energy values as part of a
reanalysis must be justified and documented via the design control program.
Similar methods of reducing excess conservatism in the component service
conditions used in prior aging evaluations can be used for radiation and
cyclical aging.

Underlying Assumptions

Seabrook Station EQ Program component aging evaluations contain
sufficient conservatism to account for most environmental changes occurring
due to plant modifications and events. When unexpected adverse conditions
are identified during operational or maintenance activities that affect the
normal operating environment of a qualified component, the affected EQ
component is evaluated and appropriate corrective actions are taken, which
may include changes to the qualification bases and conclusions.

Acceptance Criteria and Corrective Actions

Under the Seabrook Station EQ Program, the reanalysis of an aging
evaluation could extend the qualification of the component. If the qualification
cannot be extended by reanalysis, the component must be refurbished,
replaced, or requalified prior to exceeding the period for which the current
qualification remains valid. A reanalysis is to be performed in a timely
manner such that sufficient time is available to refurbish, replace, or requalify
the component if the reanalysis is unsuccessful.

Disposition

Aging Management, 10 CFR 54.21(c)(1)(iii) - The effects of aging on the
intended functions will be adequately managed for the period of extended
operation. The Seabrook Station EQ Program has been demonstrated to be
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capable of programmatically managing the qualified lives of the components
within the scope of the program for License Renewal. The continued
implementation of the Seabrook Station EQ Program insures that the aging
effects will be managed and that EQ components will continue to perform
their intended functions for the period of extended operation. This result
meets the requirements of 10 CFR 54.21 (c)(iii).
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4.5 ABSENCE OF TLAA FOR CONCRETE CONTAINMENT TENDON
PRESTRESS

Summary Description

The Seabrook Station Containment and Containment Enclosure Building
structures are designed without the use of prestressed tendons. Tendons in
presetressed concrete containments lose their prestressing forces over time
due to creep and shrinkage of concrete, and relaxation of the prestressed
steel tendons. This relaxation is predicted over the period of operating life.
Operating experience with the trend of prestressing forces indicates that the
prestressed tendons lose their prestressing forces at a rate higher than
predicted due to sustained higher temperature. Thus, it is necessary to
ensure that the rate of loss of prestressed forces is addressed as TLAAs for
the period of extended operation.

Analysis

The Seabrook Station Unit 1 containment is a seismic Category I reinforced
concrete dry structure, designed to function at atmospheric conditions. It
consists of an upright cylinder topped with a hemispherical dome, supported
on a reinforced concrete foundation mat keyed into the bedrock by the
depression for the reactor pit and by continuous bearing around the periphery
of the foundation mat.

Located outside the Containment Building and having a similar geometry is
the Containment Enclosure Building. This structure provides leak protection
for the containment and protects it from certain loads.

Conclusion

The Containment and Containment Enclosure Building structures are
designed without the use of prestressed tendons. Loss of prestressing forces
is not applicable to this containment, and therefore not a TLAA.
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4.6 CONTAINMENT LINER PLATE FATIGUE USAGE AND
CONTAINMENT PENETRATION PRESSURIZATION CYCLES

4.6.1 CONTAINMENT LINER PLATE FATIGUE USAGE

Summary Description

The Containment structure is designed to contain the radioactive material
released in the unlikely event of a Loss of Coolant Accident (LOCA). A
welded carbon steel liner is attached to the inside face of the concrete shell to
provide a leak-tight membrane. Fatigue of the containment liner plate was,
considered in the original design based on the assumed number of loading
cycles that would occur during the life of the plant and is therefore considered
a TLAA.

Analysis

The original design analysis for the Seabrook Station containment liner plate
determined that all of the criteria specified in ASME Section III, Article NE-
3221.5(d) required for exemption from the requirement to perform a cyclic
operation analysis were met. The six criteria to support a fatigue exemption
are:

(1) Atmospheric-to-Service Pressure Cycles

(2) Normal Service Pressure Fluctuations

(3) Temperature Difference - Startup and Shutdown

(4) Temperature Difference - Similar Material

(5) Temperature Difference - Dissimilar Materials

(6) Mechanical Loads

The Seabrook Station analyses confirmed the 40-year anticipated stress
cycles listed below would satisfy the exemption criteria of NE 3221.5(d).

* Atmospheric-to-service pressure cycles (120 cycles)

. "Temperature difference from Startup to Shutdown (120 cycles)

• Operating Basis Earthquake (500 cycles)

LOCA (10 cycles)
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To address these 40-year cycles during the period of extended operation, a
re-evaluation of the six fatigue exemption requirements utilizing anticipated
60-year stress cycles specified below was performed.

Atmospheric-to-service pressure cycles (180 cycles)

Temperature difference from Startup to Shutdown (180 cycles)

* Operating Basis Earthquake (750 cycles)

* LOCA (15 cycles)

The result of this analysis determined that the specified conditions through
the period of extended operation continue to satisfy the requirement for
exemption from analysis for cyclic operation in accordance with in ASME
Section III Article NE-3221.5(d).

Disposition

Revision, 10 CFR 54.21(c)(1)(ii) - The analysis has been projected to the
end of the period of extended operation

4.6.2 PRESSURIZTAION CYCLES: PERSONNEL AIRLOCK,
EQUIPMENT HATCH AND FUEL TRANSFER TUBE ASSEMBLY
ABSENCE OF TLAA FOR CONTAINMENT PENETRATIONS

Summary Description

Similar to the steel Containment Liner Plate discussed in Section 4.6.1,
containment penetrations are designed to ensure a leak-tight membrane to
contain the radioactive material released in the unlikely event of a Loss of
Coolant Accident (LOCA). The design of the containment penetrations did not
involve cyclic evaluations and therefore are not considered TLAAs. Specific
cyclic evaluations are listed in the Seabrook Station UFSAR for the Personnel
Airlock, Equipment Hatch and Fuel Transfer Tube therefore TLAAs are
considered.

Analysis

The design of the Seabrook Station containment penetrations was searched
for evidence of cyclic evaluations. In each case, the design process was a
comparison of design stresses to a stress limit independent of the number of
load cycles and with no fatigue analysis. Comparison to other containment
systems designed by United Engineers and Constructors (UE&C) resulted in
similar design criteria.

Seabrook Station Unit 1 Page 4.6-2
License Renewal Application



Chapter 4 - Time Limited Aging Analyses

UFSAR Section, 3.8.2.3 lists the cyclic loads considered in the design of the
personnel airlock and equipment hatch which include:

- 120 cycles of plant startup and shutdown

- 400 OBE cycles

- 1.00 SSE cycles

- 1 accident cycle (LOCA)

- 160 pressure test cycles

UFSAR section 3.8.2.3 lists the cyclic considered in the design of the fuel
transfer tube assembly which include:

- 400 OBE cycles

- 1 accident cycle (LOCA)

- 160 pressure test cycles

- 1000 temperature cycles

The anticipated number of cycles for the Personnel Airlock, Equipment Hatch
and Fuel Transfer Tube Assembly projected to occur during the period of
extended operation is bounded by the original design.

Disposition

Personnel Airlock. Equipment Hatch and Fuel Transfer Tube

Validation, 10 CFR 54.21 (c)(1)(i) - The analyses for the Personnel Airlock,
Equipment Hatch and Fuel Transfer Tube remains valid for the period of
extended operation as the anticipated number of cycles anticipated during the
period of extended operation is bounded by the original design.

Containment Penetrations

Conclusion, Because the design of the containment penetrations did not
involve cyclic analysis, and the plant will continue to operate within the design
envelope in the period of extended operation, the analyses of the containment
penetrations are not considered TLAAs.
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4.7 PLANT-SPECIFIC TIME LIMITED AGING ANALYSES

4.7.1 ABSENCE OF A TLAA FOR REACTOR VESSEL UNDERCLAD
CRACKING ANALYSES

Summary Description

Crack growth due to cyclic loading could occur in reactor vessel shell forgings
clad with stainless steel by a high-heat-input welding process. Growth of
intergranular separations (underclad cracks) in the heat-affected zone under
austenitic stainless steel cladding is a TLAA to be evaluated for the period of
extended operation for all SA-508 Class 2 forgings with cladding deposited by
high-heat-input welding.

Growth of intergranular separations (underclad cracks) in the heat-affected
zone under austenitic steel cladding is not an applicable aging effect. The
supplementary criteria identified in Regulatory Guide 1.43 were implemented
to give reasonable assurance that underclad cracking was avoided in
production weld cladding. From Table 5.3-3 of UFSAR:

Closure Head Flange, Vessel Flange, Inlet Nozzle and Outlet Nozzle -
SA-508 Class '2 from UFSAR 5.3.1.2 Special Processes Used For
Manufacturing and Fabrication:

i. The procedure qualification for cladding low alloy steel (SA-508,
Class 2) requires a special evaluation to assure freedom from
underclad cracking.

Analysis

For the Seabrook Station reactor vessel, the cladding of the reactor vessel
SA-508 Class 2 forgings did not use a high-heat-input welding process which
could induce underclad cracking; therefore, the Seabrook Station reactor
vessel is not susceptible to underclad cracking.

Conclusion

No TLAA is assigned for Reactor Vessel underclad cracking analyses at
Seabrook Station. The application of cladding to the Reactor Vessel SA-508,
Class 2 forgings is not susceptible to underclad cracking, because high-heat-
input welding processes, which could induce underclad cracking, were not
used.
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4.7.2 REACTOR COOLANT PUMP FLYWHEEL FATIGUE CRACK
GROWTH ANALYSES

Summary Description

Westinghouse Report WCAP-14535-A, Rev. 0, "Topical Report on Reactor
Coolant Pump Flywheel Inspection Elimination" includes a fatigue crack
growth analysis that has been identified as a TLAA. The report was
submitted for NRC review and the NRC issued a Safety Evaluation Report in
September 1996. The purpose of the report was to provide an engineering
basis for elimination of reactor coolant pump (RCP) flywheel inservice
inspection requirements for all operating Westinghouse plants and certain
Babcock and Wilcox plants. The number of cycles (pump starts and stops)
used in this report was 6,000 for a 60-year plant life. Crack growth was
shown to be negligible from exposure to these 6,000 cycles.

Analysis

The number of cycles (pump starts and stops) for a 60-year plant life was
assumed to be 6,000 for this analysis. Crack growth was shown to be
negligible from exposure to these 6,000 cycles. Table 4.4.2-1 provides the
current and 60-year projected number of RCP start/stop cycles for Seabrook.

Table 4.4.2-1 Seabrook Station 60-Year ProjectedReactor Coolant Pump
Start/Stop Cycles -

1A 152 536
1 B 152 536

J1C 152 536
1 D 152 536

(1) Data obtained from Seabrook Station Cycle Counting records.
(2) Based on 18.6 years of operations (Refer to Section 4.3.1).

From Table 4.4.2-1, the projected number of RCP start/stop cycles for the
Seabrook Station RCP flywheels are much less than the analyzed 6,000
cycles.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - Since the number of analyzed start/stop
cycles exceeds the 60-year cycle projections, the reactor coolant pump
flywheel analysis remains valid for the period of extended operation.
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4.7.3 LEAK-BEFORE-BREAK ANALYSES

Summary Description

Title 10 Part 50 Appendix A, General Design "Criteria for Nuclear Power
Plants" Criterion 4 of the Code of Federal Regulations allows for the use of
leak-before-break (LBB) methodology for excluding the dynamic effects of
postulated ruptures in reactor coolant system piping. The fundamental
premise of the LBB methodology is that the materials used in nuclear power
plant piping are sufficiently tough, that even a large through-wall crack would
remain stable and would not result in a double-ended pipe rupture.
Application of the LBB methodology is limited to those high-energy fluid
systems not considered to be overly susceptible to failure from such
mechanisms as corrosion, water hammer, fatigue, thermal aging or indirectly
from such causes as missile damage or the failure of nearby components.
The analyses involved with LBB are considered TLAAs.

Analysis

A LBB analysis was initially performed for Seabrook Station primary loop
piping in 1984. To demonstrate the elimination of RCS primary loop pipe
breaks, the following objectives had to be achieved:

" Demonstrate that margin exists between the "critical" crack size
and a postulated crack that yields a detectable leak rate.

* Demonstrate that there is sufficient margin between the leakage

through a postulated crack and the leak detection capability.

" Demonstrate margin on the applied load.

* Demonstrate that fatigue crack growth is negligible.

The initial analysis was reviewed to demonstrate compliance with LBB
technology for Seabrook Station. Review of the 40-year LBB analysis
considered input from the Stretch Power Uprate (2005) and the Mechanical
Stress Improvement Process (MSIP) application at one of the reactor vessel
primary hot leg nozzle locations (2009). Review for the period of extended
operation was based on the same set of design transients as the original
analyses; therefore the conclusions of the original evaluation remain valid for
the 60-year period.

Plant specific geometry, operating parameters, loading, and material
properties were used in the fracture mechanics evaluation. The mechanical
properties were determined at operating temperatures. Since the piping
systems also include cast austenitic stainless steel (CASS) piping
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components, fracture toughness considering thermal aging was determined
for each affected component's heat of material for the fully aged condition.

Based on loading, pipe geometry, and fully aged fracture toughness
considerations, enveloping governing locations were determined at which
LBB crack stability evalu'ations were made. Through-wall flaw sizes were
found which would cause a leak at a rate of ten (10) times the leakage
detection system capability of the plant. Large margins for such flaw sizes
were demonstrated against flaw instability. Finally, fatigue crack growth was
shown not to be an issue for the reactor coolant system primary loop piping.
The thermal transients used in the fatigue crack growth analysis were
Seabrook Station design transients and projected cycles, which are reported
in Table 4.3.1-3. The corresponding 60-year projected cycles, also shown in
Table 4.3.1-3 are lower than the 40-year design values. Therefore, the
numbers of design cycles assumed in the analysis bound the numbers of
design cycles projected for 60 years of operation.

Disposition:

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation. The LBB review demonstrates that the previous LBB
conclusions still remain valid, and the dynamic effects of the pipe rupture
resulting from postulated breaks in the reactor coolant primary loop piping
need not be considered in the Seabrook Station design basis for the period of
extended operation.

4.7.4 HIGH ENERGY LINE BREAK POSTULATION BASED ON

CUMULATIVE USAGE FACTOR

Summary Description

The Seabrook Station High Energy Line Break (HELB) analysis used a
screening criterion of CUF greater than 0.1 to identify areas of investigation.
The Seabrook Station Updated Final Safety Analysis Report (UFSAR)
Section 3.6(B).2.1(a) provided a basis to eliminate locations in each piping
run or branch run from further consideration as high energy line break
locations on the basis of low fatigue usage, including intermediate locations
where the cumulative usage factor was less than 0.1. These locations are
considered TLAAs as the HELB analysis is based on a set of anticipated
design transients and must be evaluated for the period of extended operation.

Selection of pipe failure locations for evaluation of the consequences on
nearby essential systems, components, and structures, except for the reactor
coolant loop, is in accordance with Regulatory Guide 1.46, and NRC Branch
Technical Positions ASB 3-1 and MEB 3-1. A revised stress analysis also
permitted omission of the surge line intermediate breaks. A leak-before-break
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(LBB) analysis eliminated large breaks in the main reactor coolant loops. See
Section 4.7.3.

Analysis

The citation of MEB 3-1 means that break locations in piping with ASME
Section III Class 1 fatigue analyses are identified based on cumulative usage
factor (with the stated exception of the reactor coolant system primary loops),
and that these determinations are therefore TLAAs.

The surge line intermediate break locations were eliminated based on usage
factor. The most recent piping analysis confirmed the elimination of these
break locations. The analysis that justified the elimination of these
intermediate locations in the surge line is therefore a TLAA.

The same would be true of other line sections with no intermediate locations
with fatigue usage factors above -0.1, if this analysis result were used to
eliminate intermediate breaks, that is, the determination that there are no
intermediate breaks in these sections based on a low usage factor would, for
the same reason, be a TLAA. However, no additional cases similar to the
surge line occur in the Seabrook Station licensing basis.

The scope of these HELB location TLAAs is therefore limited to ASME
Section III Class 1 piping connected to the RCS from the RCS primary
coolant loops, to the ASME Class 1/11 piping interface. Since the 60 year
projected cycles are bounded by the original design cycles, the present
intermediate locations with CUF less than 0.1 remain valid for the period of
extended operation.

Seabrook Station has containment penetration break exclusion regions.
However, these break exclusion regions do not contain any ASME Section III
Class 1 piping with fatigue analyses, and their qualification is therefore based
only on calculated stress. The break locations in these no break zones are
therefore independent of time and are not supported by a TLAA.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation.

4.7.5 FUEL TRANSFER TUBE BELLOWS DESIGN CYCLES

Summary Description

The fuel transfer tube assembly connects the fuel transfer canal (inside the
containment structure) to the transfer pool (inside the spent fuel handling
building). The fuel transfer tube assembly passes through the containment
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wall and through the exterior wall of the spent fuel handling building. The fuel
transfer tube assembly is comprised of a 24-inch diameter penetration sleeve
penetrating through the containment and spent fuel building walls and three
(3) sets of expansion joints (bellows). The penetration sleeve and the three
bellows perform a water-retaining intended function, and are within the scope
of license renewal.

The fatigue analysis for each of the three bellows, is based on the
consideration of 20 occurrences of the Operating Basis Earthquake, each
occurrence having 20 cycles of maximum response therefore, this design
analysis is a TLAA requiring evaluation for the period of extended operation.

Analysis

In order to determine if the design analyses remain valid for 60 years of
operation, the number of seismic cycles for 60 years has been projected. As
of January 2010, the Seabrook transfer tube bellows will have been exposed
to zero (0) Operating Basis Earthquake (OBE) cycles. It is projected that 1
OBE would occur for Seabrook in 60 years of operation. Therefore, since the
number of cycles in 60 years is well below the 20 seismic movement cycles
analyzed for these bellows, these design analyses remain valid for the period
of extended operation.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation.

4.7.6 CRANE LOAD CYCLE LIMITS

4.7.6.1 POLAR GANTRY CRANE

Summary Description

The design specification for the 420/50-ton Polar Crane in the containment
structure at Seabrook Station required that the crane conform to the design
requirements of Crane Manufacturers Association -of America (CMAA)
Specification 70, "Specifications for Electric Overhead Traveling Cranes".
Service requirements specified for the design of this crane correspond to the
cyclic loading requirements of CMAA 70, Class A. This evaluation of cycles
over the 40 year life is the basis of a safety determination and is, therefore, a
TLAA.

The Polar Crane was designed for up to 100,000 load cycles per criteria of
CMAA Specification 70 for service Class A. This service class covers cranes
which may be used in installations such as power houses, public utilities,
turbine rooms, motor rooms and transformer stations where precise handling
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of equipment at slow speeds with long, idle periods between lifts are required.
Capacity loads may be handled for initial installation of equipment and for
infrequent maintenance..

Analysis

The estimated number of lifts for the Polar Crane over the remaining 40 years
of service (which includes 20 years of Extended Operation) is 19,440 with
most of the lifts being less than 2500 pounds. This rate is based on refueling
outage use, therefore, the first 20 years of service life for the Polar Crane
would include approximately 10,000 load cycles. Thus, the total service life
load cycles will be approximately 30,000. Since the total number of lifts is at
the low end of the allowable design value of up to 100,000 cycles, the Polar
Crane load cycle fatigue analyses for Seabrook Station remains valid for 60
years of plant operation.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation.

4.7.6.2 CASK HANDLING CRANE

Summary Description

The original Seabrook Station Cask Handling Crane was replaced in 2008 by
a single failure-proof crane rated for 130 tons (main hoist) and 5 tons (each of
two auxiliary hoists). To meet single failure criteria, each of these cranes was
designed to the requirements of ASME NOG-1-2004, NUREG-0554, and
NUREG-0612. The cranes were also designed to Crane Manufacturers
Association of America (CMAA) Specification 70, "Specifications for Electric
Overhead Traveling Cranes", with an allowable design life cycle range of up
to 100,000 cycles. This evaluation of cycles over the projected 40-year life is
the basis of a safety determination and has been identified as a TLAA
requiring evaluation for the period of extended operation.

Analysis

Although the new crane became operational in 2008, the bridge structure is
original equipment. The period of extended operation expires in 2050,
resulting in 60 years of operation. The projected number of lifts for the Cask
Handling Crane is less than 500. This estimate is based upon the expected
number of casks that must be handled during each cask loading campaign
and the projected number of campaigns through the period of extended
operation. Allowing for double that number for minor lifts, or 1000 cycles, the
estimated number of lifts for the Cask Handling Crane, 1500 cycles, is much
less than the maximum allowable design value of 100,000 cycles, the Cask
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Handling Crane load cycle fatigue analyses remain valid for 60 years of plant
operation.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation.

4.7.7 SERVICE LEVEL I COATINGS QUALIFICATION

Summary Description

Service Level 1 coatings used at Seabrook Station are in compliance with the
applicable ANSI standards for coating systems inside containment. In a
design base accident, the Emergency Core Cooling System (ECCS) at
Seabrook Station pumps -water from inside the containment sump to the
reactor vessel to keep the core covered with water and make up losses from
the pipe break location. These coatings could potentially detach during a
design basis accident and the coating debris could contribute to flow blockage
of ECCS suction strainers. The ECCS has suction piping located below the
waterline inside the sump. Since it is assumed that the degree of radiation
exposure used in the original qualification testing was intended -to bound 40
years of operation, qualification of Service Level 1 coatings is considered a
TLAA.

Analyses

Industry operating history has shown that undesirable degradation,
detachment, and other types of failures of coatings have occurred. Detached
coatings from the substrate-that are transported to Emergency Core Cooling
System (ECCS) suction strainers could make those systems unable to satisfy
the requirement in 10 CFR 50.46(b)(5) to provide long-term cooling.

Significant quantities of coated surfaces inside containment that would be
exposed to the post Loss of Coolant Accident environment are listed in
UFSAR Table 6.1(B)-2. The coating systems for these surfaces are epoxy-
based Keeler & Long coating systems designed for a 40-year life and are in
compliance with the applicable ANSI standards for coating systems inside
containment. The qualification of the coatings to withstand the effects of
radiation and the design basis accident conditions assures these coatings will
remain in place and not contribute to clogging of ECCS strainers beyond
analyzed limits.

The coatings used for Service Level 1 applications at Seabrook Station were
qualified and applied in accordance with the requirements of the following
documents:
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NRC Regulatory Guide 1.54, "Quality Assurance Requirements for
Protective Coatings Applied to Water-Cooled Nuclear Power Plants,"
June, 1973

* ANSI N 101.4-1972, "Quality Assurance for Protective Coatings Applied
to Nuclear Facilities"

• ANSI N101.2 - 1972, "Protective Coatings (Paints) for Light Water
Nuclear Containment Facilities"

* ANSI N512-1974, "Protective Coatings (Paints) for the Nuclear

Industry"

The maintenance rule, 10 CFR 50.65, "Requirements for Monitoring the
Effectiveness of Maintenance at Nuclear Power Plants," includes in its scope
safety-related SSCs that are relied upon to remain functional during and
following design basis events with respect to specified functions and non-
safety-related SSCs

(1) That are relied upon to mitigate accidents or transients or are used in
plant emergency operating procedures,

(2) Whose failure could prevent safety-related SSCs from fulfilling their
safety-related function, and

(3) Whose failure could cause a reactor scram or an actuation of a safety-
related system.

To the extent that protective coatings meet these criteria, they are within the
scope of the maintenance rule. The maintenance rule requires that Seabrook
Station monitor the effectiveness of maintenance for protective coatings
within its. scope, (as discrete systems or components or as part of any SSC),
or demonstrate that their performance or condition is being effectively
controlled through the performance of appropriate preventive maintenance, in
accordance with 10 CFR 50.65(a)(1) or (a)(2), as appropriate.

Disposition

Aging Management - 10 CFR 54.21(c)(1)(iii) - Seabrook Station Service
Level I Coatings are managed by the ASME Section XI, [nservice Inspection,
Subsection IWE Program, B.2.1.27 and Procedure for Application of Service
Level I Coatings. Seabrook Station periodically conducts condition
assessments of Service Level I coatings inside containment.* Coating
inspections are performed at the beginning and at the end of each refueling
outage. Inspections at the beginning of the refueling outage are performed by
a NextEra Energy Coating Supervisor and a Design Engineer for peeling
coatings that have the potential of falling into the reactor or Containment
Building Spray recirculation sumps.
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At the end of the refueling outage, the NextEra Energy Coating Supervisor
notifies the design engineer and Nuclear Coating Specialist to perform the
Containment Closeout Inspection. The inspection assesses the condition of.
the Containment coating. The inspection includes accessible coated areas of
the Containment and equipment including, but not limited to, the following
items: concrete and steel surfaces, liner plate wall to concrete floor joint, liner
plate wall penetrations, personnel and equipment hatches, and personnel air
locks. As localized areas of degraded coatings are identified, those areas
are evaluated and scheduled for repair or replacement, as necessary. The
periodic condition assessments, and the resulting repair/replacement
activities, assure that the amount of Service Level 1 coatings which may be
susceptible to detachment from the substrate during a LOCA event is
minimized.

4.7.8 ABSENCE OF A TLAA FOR REACTOR COOLANT PUMP: CODE
CASE N-481

Summary Description

ASME Boiler and Pressure Vessel Code, Section XI, specifies that a
volumetric inspection of the reactor coolant pump casing welds and a visual
inspection of pump casing internal surfaces be performed on -a reactor
coolant pump within each 10-year inspection period. These 10-year
volumetric inspections are significant because the reactor coolant pumps
have already been welded to the piping and the pumps- must be
disassembled in order to gain access to the inside surface of the cast
stainless steel casings. In recognition of these difficulties, ASME Code Case
N-481, "Alternative Examination Requirements for Cast Austenitic Pump
Casings", was developed to allow for the replacement of volumetric
examinations with fracture mechanics, based evaluation and supplemented
by specific visual inspections.

Analyses

The Seabrook Station UFSAR Section 5.4.1.4 "Tests and Inspections" states,
"The reactor coolant pumps can be inspected in accordance with the ASME
Code, Section XI, for in-service inspection of nuclear reactor coolant
systems." The Seabrook Station pump casings are cast in one piece,
eliminating welds in the casing. In addition, support feet are cast integral with
the casing to eliminate a weld region.

Conclusion

The Seabrook Station Reactor Coolant Pump (RCP) casings are single
castings, which contain no welds. Therefore, Code Case N-481, "Alternative,
Examination Requirements for Cast Austenitic. Pump Casings", is not
applicable to Seabrook Station RCP.
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4.7.9 CANOPY SEAL CLAMP ASSEMBLIES

Summary Description

The canopy seal clamp assemblies were designed for a 40 year design life on
the basis of meeting stress limits. The original fatigue analysis considered
the forces that would be applied to the center head adapter which maximized
the moments ,on the J-Grove weld and moment along the length of the
adapter. The fatigue analysis for the Canopy Seal Clamps is based on the
consideration of 400 cycles consisting of 20 occurrences of the Operating
Basis Earthquake, each occurrence having 20 cycles of maximum response.
This design analysis is a TLAA requiring evaluation for the period of extended
operation.

Analysis

In. order to determine if the design analyses remain valid for 60 years of
operation, the number of seismic cycles for 60 years has been projected. As
of January 2010, the Seabrook Station Canopy Seal Clamps have been
exposed to zero (0) Operating Basis Earthquake (OBE) cycles. It is projected
that 1 OBE would occur for Seabrook Station in 60 years of operation.
Therefore, since the number of cycles in 60 years is well below the 20 seismic
movement cycles analyzed for these clamps, these design analyses remain
valid for the period of extended operation.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation. The canopy seal clamp assemblies are projected to
continue to operate within the same stress limits in the extended operating
period and will remain acceptable for the period of extended operation.

4.7.10 HYDROGEN ANALYZER

Summary Description

The Seabrook Station Hydrogen Analyzer was evaluated with respect to
radiation exposure. The UFSAR contains accumulated radiation dose limits
for a -40 year operating period. The Hydrogen Analyzer is a safety related
component. The analysis of the effects of radiation considered the annual
accumulated dosage, and projected these values, to demonstrate that the
maximum dose limits specified in the UFSAR will not be exceeded in a 60
year operating period.
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Analysis

The post accident Hydrogen Analyzer must perform a safety function
following a Loss of Coolant Accident (LOCA). Excessive radiation exposure
could jeopardize the ability to perform this safety function. The Seabrook
Station UFSAR Table 6.2-84 defines the Hydrogen Analyzer design
parameters and maximum radiation dose limits for forty years of normal
operation.

The operational dose for 40 years is 5 x 106 rads.

The projected maximum 40 year exposure comes from three sources; the gas
in the analyzers themselves, the gas in .the piping in the room, and the shine
from the containment atmosphere through the penetrations into the room.

The predicted one year total integrated dose for the Seabrook Station
Hydrogen Analyzer is comprised as follows:

From the analyzers, 5.8x10 6 rnrads
From the piping, 0.2x10 6 mrads
From the penetrations, 1.2x10 6 mrads

Total 7.2x10 6 mrads = 7.2x10 3 rads

Thus, the maximum predicted dose for a 60 year plant operating period is 60-
years x 7.2x10 3 rads/year. = 4.32x10 5 rads. This'is an order of magnitude
less than the specified UFSAR radiation dose limit. Therefore, the Seabrook
Station Hydrogen Analyzer is shown to be acceptable for the period of
extended operation.

Disposition

Validation, 10 CFR 54.21 (c)(1)(i) - The analysis remains valid for the period
of extended operation.

4.7.11 MECHANICAL EQUIPMENT QUALIFICATION

Summary Description

The Seabrook Station CLB commits to the review and evaluation of the
environmental qualification of mechanical equipment to demonstrate
compliance with General Design Criteria 4 of Appendix A to 10 CFR Part 50.

Results of this evaluation demonstrate safety-related active mechanical
equipment located in harsh environments had been adequately addressed.
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Since a period of 40 years was used to determine the normal service
radiation exposure to the equipment, mechanical equipment qualification
(MEQ) is considered a TLAA.

Analysis

The design basis event conditions during the period of extended operation will
remain the same as those in the current license period, which have been
adjusted to account for previously approved power uprate conditions.
Therefore, the design basis event parameters, including the temperature,
pressure, and time profiles, do not require further evaluation as TLAAs for
license renewal.

Disposition

Revision, 10 CFR 54.21(c)(1)(ii) - The effects of aging on the intended
function(s) of equipment included under Mechanical Equipment Qualification
will be adequately addressed for the period of extended operation.
Calculations for Mechanical Equipment Qualification will be revised prior to
entering the period of extended operation. Revision of MEQ calculations will
be accomplished using techniques currently used under the CLB for
equipment qualification including analytical methods, replacement of radiation
sensitive materials or equipment replacement.

4.7.12 ABSENCE OF A TLAA FOR METAL CORROSION
ALLOWANCESAND CORROSION EFFECTS

Summary Description

Nuclear plant components are commonly designed with corrosion allowances,
and TLAAs of corrosion effects for the 40-year design life.

Analysis

A review of the Seabrook Station licensing basis found no description of time-
dependent corrosion allowances, rates, or corrosion-dependent design lives
of pressure vessels, system components, piping, or metal containment
components.

Conclusion

There are no TLAAs for metal corrosion allowances and corrosion effects.
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4.7.13 ABSENCE OF A TLAA FOR INSERVICE FLAW GROWTH
ANALYSES THAT DEMONSTRATE STRUCTURAL STABILITY
FOR 40 YEARS

Summary Description

Defects discovered by inservice inspection or component failures may be
repaired or replaced to restore the basis of the original design analysis; may
be repaired or replaced to a different configuration, or may be analyzed to
confirm that the as-found condition is acceptable. For ASME components
these activities are controlled by Section XI, "Rules for Inservice Inspection of
Nuclear Power Plant Components." A flaw analysis of a Class 1 component
usually requires a fatigue crack growth analysis, which is a TLAA if it qualifies
the component for the plant design life.

Analysis

A thorough review of the Seabrook Station licensing basis, supported by
interviews with plant staff familiar with the history of Class 1 components,
found the following fatigue crack growth analyses:

* Fatigue, crack growth and fracture mechanics stability analyses in
support of pressurizer nozzle overlays. The overlays were supported
by fatigue crack growth analyses. These fatigue crack growth
analyses were projected to the end of the period of extended
operation, and are therefore not TLAAs. See Section 4.3.6.

* Fatigue crack growth assessments and fracture mechanics stability
analyses in support of the leak-before-break (LBB) evaluation. Review
for the period of extended operation was based on the same set of
design transients as the 40-year analyses; therefore the conclusions of
the original evaluation remain valid for the 60-year period and are
therefore not TLAAs. See Section 4.7.3.

o Fatigue crack growth and fracture mechanics stability analyses of
Mechanical Stress Improvement Process (MSIP) repairs to Alloy 600
material in reactor coolant hot legs. The MSIP repair was supported
by fatigue crack growth analysis. This fatigue crack growth analysis
was projected to the end of the period of extended operation, and is
therefore not a TLAA. See Section 4.3.6.

Conclusion.

These fatigue crack growth analyses are not TLAAs/because they qualify the
affected components for the period of extended operation.
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4.7.14 DIESEL GENERATOR THERMAL CYCLE EVALUATION

Summary Description

The Emergency Diesel Generators were designed for a 40 year design life on
the basis of 5454 Total Equivalent Full Temperature Cycles.

Analysis

The Emergency Diesel Generators provide Emergency Power to Buses 5 and
6. The Emergency Diesel Generators were analyzed for thermal cycling by
the engine manufacturer for Environmental Qualification in accordance with
IEEE 323. The manufacturer qualified the Diesel Generator for 5454 Full
Temperature Cycles for the forty year design life of the plant. This would
amount to starting the Diesel once per week since installation to the end of
the period for extended operation. Under current plant operating practices,
the Emergency Diesel Generators are operated only occasionally during
periodic surveillance and maintenance testing. Monthly testing over 60 years
would contribute 720 cycles assuming an equal number of starts for
maintenance and actual events an additional 1440 cycles could occur. These
actual and potential cycles combined equal slightly more than 2000 cycles for
the Emergency Diesel Generators. It is, therefore, unlikely that the 5454
assumed cycles will be approached during the period of extended operation.
Thus, the existing analysis is considered to remain valid for the period of
extended operation, and there is reasonable assurance that the intended
function will be maintained.

Disposition

Validation, 10 CFR 54.21(c)(1)(i) - The analyses remain valid for the period
of extended operation.
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A.1 INTRODUCTION

The application for a renewed operating license is required by 10 CFR
54.21(d) to include a Updated Final Safety Analysis Report (UFSAR)
Supplement. This appendix, which includes the following sections, comprises
the UFSAR supplement:

Section A.1.1

Section A.1.2

Section A.1.3

Section A. 1.4

Section A.1.5

Section A.2.1

Section A.2.2

Section A.2.3

Section A.2.4

Section A.3

contains a listing of the aging management.programs that
correspond to NUREG-1801 Chapter XI programs.

contains a listing of the plant-specific aging management
programs.

contains a listing of aging management programs that
correspond to NUREG-1801 Chapter X programs
associated with Time- Limited Aging Analyses.

contains a listing of the Time-Limited Aging Analyses
(TLAA).

contains a discussion of the Quality Assurance Program
and Administrative Controls.

contains a summarized description of the NUREG-1801
Chapter XI programs for managing the effects of aging.

contains a summarized description of the plant-specific
programs for managing the effects of aging.

contains a summarized description of the NUREG-1801
Chapter X programs that support the TLAAs.

contains a summarized description of the TLAAs
applicable to the period of extended operation.

contains the License Renewal Commitment List.

The integrated plant assessment for license renewal identified new and
existing aging management programs necessary to provide reasonable
assurance that system, structures, and components (SSC) within the scope of
license renewal will continue to perform their intended functions consistent
with the Current Licensing Basis (CLB) for the period of extended operation.
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A.1.1 NUREG-1801 CHAPTER XI AGING MANAGEMENT PROGRAMS

The following list of aging management programs correspond to NUREG-
1801 Chapter XI programs.

1. ASME Section XI Inservice Inspection, Subsections IWB, IWC, and
IWD (A.2.1.1)

2. Water Chemistry (A.2.1.2)

3. Reactor Head Closure Studs (A.2.1.3)

4. Boric Acid Corrosion (A.2.1.4)

5. Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor
Vessel Closure Heads of Pressurized Water Reactors (A.2.1.5)

6. (Not Used)

7. PWR Vessel Internals (A.2.1.7)

8. Flow-Accelerated Corrosion (A.2.1.8)

9. Bolting Integrity (A.2.1.9)

10. Steam Generator Tube Integrity (A.2.1.10)

11. Open-Cycle Cooling Water System (A.2.1.11)

12: Closed-Cycle Cooling Water System (A.2.1.12)

13. Inspection of Overhead Heavy Load and Light Load (Related to
Refueling) Handling Systems (A.2.1.13)

14. Compressed Air Monitoring (A.2.1.14)

15. Fire Protection (A.2.1.15)

16. Fire Water System (A.2.1.16)

17. Aboveground Steel Tanks (A.2.1.17)

18. Fuel Oil Chemistry (A.2.1.18)

19. Reactor Vessel Surveillance (A.2.1.19)

20. One-Time Inspection (A.2.1.20)

21. Selective Leaching of Materials (A.2.1.21)

22. Buried Piping and Tanks Inspection (A.2.1..22)

23. One-Time Inspection of ASME Code Class 1 Small Bore-Piping
(A.2.1.23)

24. External Surfaces Monitoring (A.2.1'.24)

25. Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components (A.2.1.25)
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26. Lubricating Oil Analysis (A.2.1.26)

27. ASME Section XI, Subsection IWE (A.2.1.27)

28. ASME Section XI, Subsection IWL (A.2.1.28)

29. ASME Section XI, Subsection IWF (A.2.1.29)

30. 10 CFR 50, Appendix J (A.2.1.30)

31. Structures Monitoring Program (A.2.1.31)

32. Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ
Requirements (A.2.1.32)

33. Electrical Cables and Connections Not Subject to .10 CFR 50.49 EQ
Requirements Used in Instrumentation Circuits (A.2.1.33)

34. Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49
EQ Requirements (A.2.1.34)

35. Metal Enclosed Bus (A.2.1.35)

36. Fuse Holders (A.2.1.36)

37. Electrical Cable Connections Not Subject to 10 CFR 50.49 EQ
Requirements (A.2.1.37)

A.1.2 PLANT SPECIFIC AGING MANAGEMENT PROGRAMS

The plant-specific aging management programs are listed below.

1. 345 KV SF 6 Bus (A.2.2.1)

2. Boral Monitoring (A.2.2.2)

3. Nickel Alloy Nozzles and Penetrations (A.2.2.3.)

A.1.3 NUREG-1 801 CHAPTER X AGING MANAGEMENT PROGRAMS

The following list of aging management programs correspond to NUREG-
1801 Chapter X programs associated with Time-Limited Aging Analysis.

1. Metal Fatigue of Reactor Coolant Pressure Boundary (A.2.3.1)]

2. Environmental. Qualification (EQ) of Electrical Components (A.2.3.2)]

A.1.4 TIME-LIMITED AGING ANALYSIS SUMMARIES

Summaries of the Time-Limiting Aging Analyses applicable for the period of
extended operation are listed below.

1. Neutron Embrittlement of the Reactor Vessel (A.2.4. 1)

2. Metal Fatigue of Vessels and Piping (A.2.4.2)

3. Environmental Qualification (EQ) of Electrical Equipment (A.2.4.3)

4. Fatigue of the Containment Liner and Penetrations. (A.2.4.4)

5. Other Plant-Specific TLAAs (A.2.4.5)
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A.1.5 QUALITY ASSURANCE PROGRAM AND ADMINISTRATIVE
CONTROLS

The Quality Assurance Program implements the requirements of 10 CFR 50,
Appendix B, and is consistent with the summary in Appendix A.2, "Quality
Assurance For Aging Management Programs (Branch Technical Position
IQMB-1)" of NUREG-1800 "Standard Review Plan for Review of License
Renewal Applications for Nuclear Power Plants". The Quality Assurance
Program includes the elements of corrective action, confirmation process, and
administrative controls, and these elements are applicable.-to the safety-related
and non-safety related systems, structures, and components (SSC) that are
subject to Aging Management Review (AMR).
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A.2 AGING MANAGEMENT PROGRAMS

A.2.2.1 NUREG-1801 CHAPTER Xl AGING MANAGEMENT PROGRAMS

A.2.1.1 ASME SECTION XI INSERVICE INSPECTION, SUBSECTIONS
IWB, IWC, AND IWD

American Society of Mechanical Engineer (ASME) Section XI, Subsections
IWB, IWC, IWD Inservice Inspection Program facilitates inspections to identify
and correct degradation in Class 1, 2, and 3 piping, components, and integral
attachments. The program includes periodic visual, surface and/or volumetric
examinations of all Class 1, 2 and 3 pressure-retaining components, their
supports and integral attachments (including welds, pump casings, valve
bodies and pressure-retaining bolting) and leakage tests of pressure retaining
components.

The program is implemented in accordance with the requirements of 10 CFR
50.55a, with specified , limitations, .modifications and NRC-approved
alternatives.

A.2.1.2 WATER CHEMISTRY

The Water Chemistry Program includes periodic monitoring and control of
detrimental contaminants below the levels known to cause cracking, loss of
material, or reduction of heat transfer. The primary scope of this program
consists of the Reactor Coolant system and related auxiliary systems
containing treated water, reactor coolant, treated borated water and steam.
The program is based on Electric Power Research Institute (EPRI) PWR
primary water chemistry guidelines and Pressurized Water Reactor (PWR)
secondary water chemistry guidelines.

A.2.1.3 REACTOR HEAD CLOSURE STUDS

The Reactor Head Closure Studs Program conducts inspections of reactor
vessel flange stud hole threads, reactor head closure studs, nuts, and washers
to manage cracking and loss of material per the requirements of ASME, Boiler
and Pressure Vessel Code, Section XI, "Rules for Inservice Inspection of
Nuclear Power Plant Components."

A.2.1.4 BORIC ACID CORROSION

The Boric Acid Corrosion Program implements the recommendations of
Nuclear Regulatory Commission (NRC) Generic Letter 88-05 "Boric Acid
Corrosion of Carbon Steel Reactor Pressure Boundary Components in PWR
Plants," and manages aging of structures and components resulting, from
borated water leakage. The program requires periodic visual inspection of all
systems within the scope of license renewal that contain borated water for
evidence of leakage, accumulations of dried boric acid, or boric acid damage.
The program provides for visual inspections and early discovery of borated
water leaks such that mechanical, electrical, and structural components that
may be contacted by leaking borated water will not be adversely affected or
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their intended functions impaired. The program identifies components
exhibiting boric acid accumulations or leakage, evaluates the acceptability for
continued service of components exhibiting boric acid accumulations or
leakage, trends and tracks previously identified leaks or boric acid
accumulations and provides corrective actions for the observed leakage
sources and any other affected structures and components.

A.2.1.5 NICKEL-ALLOY PENETRATION NOZZLES WELDED TO THE
UPPER REACTOR VESSEL CLOSURE HEADS OF
PRESSSURIZED WATER

The Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Heads of Pressurized Water Reactors Program manages the aging
effect of cracking due to primary water stress corrosion cracking of the
nickel-alloy used in the fabrication of the upper vessel head penetration
nozzles. The NRC has approved ASME Code Case N-729-1, "Examination
Requirements for PWR Reactor Vessel Upper Heads with Nozzles Having
Pressure-Retaining Partial-Penetration Welds, Section X1, Division" with
conditions in accordance with the requirements of 10 CFR 50.55a (g)(6)(ii)(D).
Repair, replacement, and mitigation activities are conducted in accordance with
the Seabrook Station ASME Section XI Repair/Replacement program.

A.2.1.6 (NOT USED)

A.2.1.7 PWR VESSEL INTERNALS

The PWR Vessel internals Program manages aging effects in reactor vessel
internals components. It is based on the EPRI-MRP-227, "Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines" and the ASME Section
XI Inservice Inspection, Subsections IWB, IWC, and IWD Program.

The aging management approach for PWR vessel internals consists of four
major elements:

(1) component categorization and aging management strategy
development;

(2) selection of aging management methodologies for PWR vessel internals
that are both appropriate and based on an adequate level of applicable
experience;

(3) qualification of the recommended methodologies that is based on
adequate technical justification; and

(4) implementation of the recommendations based on the Industry Initiative
for the Management of Materials Issues, NEI 03-08 "Guideline for the
Management of Materials Issues".
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A.2.1.8 FLOW-ACCELERATED CORROSION

The Flow-Accelerated Corrosion (FAC) Program manages aging effects of loss
of material due to wall thinning on the internal surfaces of carbon or low alloy
steel piping, elbows, reducers, tees, expanders, and valve bodies containing
high energy fluids (both single phase and two phase flow). The program is
based on the EPRI guidelines in NSAC-202L, "Recommendations for an
Effective Flow Accelerated Corrosion Program" and uses the Chexal Horowitz
Engineering/ Corrosion Workstation (CHECWORKS) software program as a
predictive tool. Included in the FAC program are:

(a) an analysis to determine FAC susceptible lines,

(b) performance of baseline inspections,

(c) follow-up inspections to confirm the predictions

(d) repairing or replacing components, as necessary.

A.2.1.9 BOLTING INTEGRITY

The Bolting Integrity Program manages the aging effects associated with
bolting through the performance of periodic inspections for indications of
cracking and loss of material and loss of preload. The program also includes
repair/replacement controls for ASME Section XI related bolting and generic
guidance regarding material selection, thread lubrication and assembly of
bolted joints. The program follows the guidelines and recommendations
delineated in NUREG-1339,"Resolution of Generic Safety Issue 29: Bolting
Degradation or Failure in Nuclear Power Plants," EPRI NP-5769,"
Degradation and Failure of Bolting in Nuclear Power Plants,".and EPRI TR-
104213," Bolted Joint Maintenance & Application Guide" for comprehensive
bolting maintenance.

The Bolting Integrity Program credits other aging management programs for
the inspection of bolting. Operator rounds and system walkdowns will also
identify joint leakage.

The Bolting Integrity Program credits six separate aging management
programs for the inspection of bolting.

1. ASME Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD
provides the requirements for inservice inspection of ASME Class 1, 2, and
3 piping, which includes pressure retaining bolting.

2. ASME Section XI, Subsection IWE Program, includes steel containment
shells and their integral attachments.

3. ASME Section XI, Subsection IWF Program, provides the requirements for
inservice inspection of ASME Class 1, 2, and 3 component supports.

4. Buried Piping and Tanks Program, provides the requirements for the
periodic visual inspections of corrosion on buried piping and tanks, including
bolting.
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5. External Surfaces Monitoring Program provides the requirements for the
inspection of bolting for steel components such as piping, piping
components, ducting and other components within. the scope of license
renewal.

6. Structures Monitoring Program provides the requirements for the inspection
of structural support bolting.

A.2.1.10 STEAM GENERATOR TUBE INTEGRITY

The Steam Generator Tube Integrity Program manages the aging effects of
cracking, loss of material, reduction of heat transfer and wall thinning from
flow accelerated corrosion of the Steam Generator components. The program
is based on NEI 97-06 Rev. 2,, "Steam Generator Program Guidelines", the
response and commitment to Generic Letter 97-06, "Steam Generator
Program Guidelines", and Seabrook Station Technical Specification 3/4.4.5
"Steam Generators" which ensure that the performance criteria for structural
integrity, accident-induced leakage, and operational leakage are not
exceeded. Seabrook Station has implemented the operational leakage limits
found in NUREG-1431, "Standard Technical Specifications for Westinghouse
Pressurized Water Reactors".

A.2.1.11 OPEN-CYCLE COOLING WATER SYSTEM

The Open-Cycle Cooling Water System Program manages the aging effects of
hardening and loss of strength, loss of material, and reduction of heat transfer.
This program relies on the implementation of the recommendations of NRC
Generic Letter 89-13,"Service Water System Problems Affecting Safety-
Related Equipmenf'. The program manages aging effects for components in
the circulating water, primary component cooling water, service water, and
diesel generator systems.

A.2.1.12 CLOSED-CYCLE COOLING WATER SYSTEM

The Closed-Cycle Cooling Water Program manages aging effects of cracking,
loss of material and reduction of heat transfer in closed cycle cooling water
systems. Closed-Cycle Cooling Water (CCCW) systems are described as
systems not subject to significant sources of contamination, in which water
chemistry is controlled and in which heat is not directly rejected to the ultimate
heat sink. The program scope includes activities to manage aging in the
Primary Component Cooling Water system and Emergency Diesel Generator
Jacket Water cooling systems. The program also includes fire pump diesel
engine glycol coolant system, the Control Building Air Handling glycol coolant
system (safety-related), and the Thermal Barrier Cooling Water system.

The program includes maintenance of system corrosion inhibitor
concentrations to minimize degradation and inspections of opportunity to
assess management of component aging. The program is based on the EPRI
"Closed Cycle Cooling Water Chemistry Guidelines".
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A.2.1.13 INSPECTION OF OVERHEAD HEAVY LOAD AND LIGHT LOAD
(RELATED TO REFUELING) HANDLING SYSTEMS

The Inspection of Overhead Heavy Load and Light Load (Related to Refueling)
Handling Systems Program manages loss of material of structural components
and wear on the rails of lifting systems within the scope of license renewal.

The program employs the use of visual inspections to identify aging effects
prior to loss of function. Preventive actions are not associated 'with these
activities.

Only the structural portions of the in-scope cranes and monorails are in the
scope of this program.

A.2.1.14 COMPRESSED AIR MONITORING

The Compressed Air Monitoring Program manages aging effects of hardening
and loss of strength, loss of material, and reduction of heat transfer and
assures an oil free, dry air environment in the plant compressed air system,
Diesel Generator compressed air subsystem and containment compressed
air system components.

Seabrook Station committed to maintain instrument air quality in accordance
with the Quality Standard for Instrument Air, ISA-$7.3; "Quality Standard for
Instrument Air". Compliance with ISA-$7.3 is verified by continuous
monitoring or periodic testing. In-line dew point monitors are used to verify
that the dew point of instrument air at the outlet of the instrument air system
dryers is at or below a calculated limit. In-line filters are installed which limit
air system maximum entrained particle size. These in-line filters meet or
exceed the requirements of the quality standard. Periodic replacement of
filters is part of the preventative maintenance program for instrument air
systems. Air samples are obtained at least annually and tested for to ensure
compliance with air quality standards.

A.2.1.15 FIRE PROTECTION

The Fire Protection Program manages aging effects to the fire protection and
suppression components through detailed inspections. Age-related
degradation of the diesel-driven fire pump's fuel oil supply-line is managed
through regularly scheduled fire pump performance tests.

The Fire Protection Program includes but is not limited to inspections of fire
barrier penetration seals, fire barrier walls, ceilings, floors, fire doors and
testing to prove functionality of the diesel driven fire pump fuel oil supply line.

A.2.1.16 FIRE WATER SYSTEM

The Fire Water System Program manages the aging effects of loss of material
and reduction of heat transfer due to fouling of the Fire Water System
components through detailed inspections via the Seabrook Station Surveillance
Test Procedures.
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The Fire Water System Program is established in accordance with the
applicable National Fire Protection Association (NFPA) codes and standards.

The chemistry program provides methods and directions for adding various
chemicals to various plant systems including the Fire. Water Tanks. These
chemicals prevent microbiological growth, inhibit scale formation, dispense
solids contained in water, improve chlorination efficiency and maintain pH
level to prevent corrosion of piping and components.

A.2.1.17 ABOVEGRO'UND STEEL TANKS

The Aboveground Steel Tanks Program manages aging effects through
preventive measures to mitigate corrosion and through periodic inspections to
manage any effects of corrosion on aboveground steel tanks within the scope
of License Renewal.

The program utilizes the application of protective coatings on the exterior
surfaces of the in-scope steel tanks to mitigate corrosion development due to
environmental factors. To ensure that the exterior surfaces of the tanks remain
protected, the protective coatings are visually inspected.

Inaccessible locations, such as the tank bottom, will be surveyed by ultrasonic
thickness measurements from inside the tank. to detect any material
degradation" The ultrasonic thickness measurements of fuel oil tanks within
the scope of this program will be performed in accordance with the Fuel Oil
Chemistry Program.

A.2.1.18 ` FUEL OIL CHEMISTRY

The Fuel Oil Chemistry Program manages loss of material in the diesel fuel
oil systems for the emergency diesel generators, diesel driven fire water
pumps and the Auxiliary Boiler fuel oil system through monitoring and
maintenance of diesel fuel oil quality.

New fuel oil is sampled and verified to meet the requirements of applicable
American Society for Testing and Materials (ASTM) standards prior to
offloading to the storage tanks. The program monitors fuel oil quality and the
levels of water in the fuel oil which may cause the loss of material of the tank
internal surfaces. The program monitors water and sediment contamination
in diesel fuel.

Fuel Oil storage tanks are periodically drained and inspected. This inspection
includes ultrasonic thickness measurements of the tank bottom surface to
ensure that significant degradation has not occurred.

A.2.1.19 REACTOR VESSEL SURVEILLANCE.

The Reactor Vessel Surveillance Program manages the aging effect of loss of
fracture toughness due to neutron embrittlement of the low alloy steel Reactor
Vessel. The extent of reactor vessel embrittlement for upper-shelf energy and
pressure temperature limits for 60 years is projected in accordance with the
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NRC Regulatory Guide 1.99, "Radiation Embrittlement of Reactor Vessel
Materials". The program utilizes the methodology of projecting neutron
embrittlement using surveillance data. Monitoring methods are in accordance
with 10 CFR 50, Appendix H "Reactor Vessel Material Surveillance
Requirements". Testing methods are in accordance with ASTM E 185-82
"Radiation Embrittlement of Reactor Vessel Materials".

A.2.1.20 ONE-TIME INSPECTION

The One-Time Inspection Program addresses potentially long incubation
periods for certain aging effects and provides a means of verifying that an
aging effect is either not occurring or is progressing so slowly as to have
negligible effect on the intended function of the structure or components. The
One-Time Inspection Program provides measures for verifying that an aging
management program is not needed, for verifying the effectiveness of an
existing program, or for determining that degradation is occurring which will
require evaluation and corrective action.

The One-Time Inspection Program includes determination of appropriate
inspection sample size, identification of inspection locations, selection of
examination technique, specification of acceptance criteria, and evaluation of
results to determine the need for additional inspections or other corrective
actions. The inspection sample includes locations where the most severe aging
effect(s) would be expected to occur. Inspection methods may include visual
(or remote visual), surface or volumetric examinations, or other established
NDE techniques.

This Program:

* Verifies the effectiveness of the Plant Chemistry Program for managing
the effects of aging in portions of piping and components exposed to a
treated water environment.

* Verifies the effectiveness of the Fuel Oil Chemistry Program for
managing the effects of aging of piping and components in systems that
contain fuel oil.

• Verifies the effectiveness of the Lubricating Oil Analysis Program for
managing the effects of aging of piping and components in systems that
contain lube oil.

A.2.1.21 SELECTIVE LEACHING OF MATERIALS

The Selective Leaching of Materials Program manages the aging effects of loss
of material in components susceptible to selective leaching that are exposed to
raw water, brackish water, treated water (including closed cycle cooling), or
groundwater environment.

The Selective Leaching of Materials Program will include a one-time
examination of selected components that may be susceptible to selective
leaching. Visual inspection and mechanical examination techniques (Brinell
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hardness testing or other mechanical examination techniques such as
destructive testing (when appropriate), scraping, chipping or other types of
hardness testing), or additional examination methods that become available to
the nuclear industry, will be used to determine if selective leaching is occurring
on the surfaces of a selected set of components.

A.2.1.22 BURIED PIPING AND TANKS INSPECTION

The Buried Piping and Tanks Inspection Program manages loss of material
from the external surfaces of buried steel (including cast iron) and stainless
steel components. The plant has no buried-steel tanks in scope for license
renewal. The program includes preventive measures to mitigate corrosion and
periodic inspections that manage the aging effects of corrosion on the
pressure-retaining capacity of buried piping in the scope for license renewal.

The program includes provisions for visual inspections of the protective wraps
and coatings on buried steel and stainless steel piping when the pipes are
exposed during maintenance. If damage to the protective wraps or coatings is
found, the outer surface of the pipe is inspected for loss of material due to
general, pitting, crevice or microbiologically-influenced corrosion.

This program requires that at least one opportunistic or focused inspection be
performed within the ten year period prior to entering the period of extended
operation. Upon entering the period of extended operation a planned
inspection will be performed within ten years, unless an opportunistic
inspection has occurred within that ten year period.

A.2.1.23 ONE-TIME INSPECTION OF ASME CODE CLASS I SMALL
BORE-PIPING

The One-Time Inspection of ASME Code Class 1 Small Bore Piping Program
applies to small-bore ASME Code Class 1 piping less than 4 inches nominal
pipe size (NPS), including pipe, fittings, and branch connections. While the
ASME Boiler and Pressure Vessel Code, Section XI, "Rules for lnservice
Inspection of Nuclear Power Plant Components", does not require volumetric
examination of Class 1 small-bore piping, the Seabrook Station One-Time
Inspection of ASME Code Class 1 Small Bore Piping Program will be used to
identify cracking by performing volumetric examinations of selected piping.

The inspection sample determination will include both socket welds and butt
welds. If non-destructive volumetric inspection techniques have not been
qualified, Seabrook will have the option to remove the weld for destructive
examination.

A.2.1.24 EXTERNAL SURFACES MONITORING

The External Surfaces Monitoring Program manages aging effects through
visual inspection of external surfaces for evidence of hardening and loss of
strength, reduction of heat transfer and loss of material (galvanic, general,
crevice and pitting corrosion, and wear). This program consists of periodic
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inspections of aluminum, Cast. Austenitic Stainless Steel (CASS), copper alloy,
copper alloy >15% zinc, elastomer, galvanized steel, gray cast iron, nickel
alloy, stainless steel and steel components such as piping, piping components,
ducting, pipe supports and other components to manage aging effects.

The External Surfaces Monitoring Program utilizes periodic plant system
inspections and walkdowns to monitor for materials degradation -and leakage.
This program inspects components such as piping, piping components, ducting
and other components, including bolting. Coatings deterioration is monitored
as an indication of possible underlying degradation..

A.2.1.25 INSPECTION OF INTERNAL SURFACES IN MISCELLANEOUS
PIPING AND DUCTING COMPONENTS

The Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components Program manages the aging effects of cracking, loss of material,
fouling, reduction of heat transfer and hardening and loss of strength. This
program consists of inspections of the internal surfaces of aluminum, CASS,
copper alloy, copper alloy >15% zinc, elastomer, galvanized steel, gray cast
iron, nickel alloy, stainless steel, and steel piping, piping components, ducting
and other components that are not covered by other aging management
programs.

The program inspections are inspections of opportunity, performed during pre-
planned periodic system and component surveillances or during maintenance
activities when the systems are opened and the surfaces made accessible for
visual inspection. This maintenance may occur during power operations or
refueling outages when many systems are opened. The visual inspections
assure that existing environmental conditions are not causing material
degradation that could result in a loss of the component intended function.

A.2.1.26 LUBRICATING OIL ANALYSIS

The Lubricating Oil Analysis Program obtains and analyzes lubricating oil
samples from plant equipment to ensure that the oil quality is maintained
within established limits. The program provides an early indication of adverse
equipment condition in lubricating oil environments.

The Seabrook Station Lubricating Oil Analysis Program includes sampling
and analysis of lubricating oil for components within the scope of license
renewal 'and subject to aging management review, that are -exposed to
lubricating oil and for which pressure boundary integrity or heat transfer is
required for the component to perform its intended function.

A.2.1.27 ASME SECTION XI, SUBSECTION IWE

The ASME Section Xl, Subsection IWE Program manages aging effects to the
containment liner, electrical penetrations, mechanical penetrations (piping,
ventilation, and spares), personnel lock, equipment hatch, recirculation sump,
reactor pit, moisture barriers, seals, gaskets, and supports.
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The program performs inspections using the same primary Inservice Inspection
method as specified in ASME Section XI, Subsection IWE "Requirements for
Class MC and Metallic Liners of Class CC Components of Light-Water Cooled
Power Plants "; visual examination (general visual, VT-3, VT-1).

A.2.1.28 ASME SECTION XI, SUBSECTION IWL

The ASME. -Section XI, Subsection IWL, Inservice Inspection Program
manages aging effects to the steel reinforced concrete for the containment
building and complies with the requirement of examination requirements of 10
CFR 50.55a in accordance with ASME Boiler and Pressure Vessel Code,
Section XI, Subsection IWL "Requirements for Class CC Concrete
Components of Light-Water Cooled Power Plants".

The primary inspection methods used are VT-1C visual examination, VT-3C
visual examination and alternative examination methods. (in accordance with
IWA-2240). All accessible containment reinforced concrete components are
within the scope of this program.

A.2.1.29 ASME SECTION XI, SUBSECTION IWF

The ASME Section XI, Subsection IWF "Requirements for Class 1,2,3, and
MC Component Supports of Light-Water Cooled Power Plants," Inservice
inspection Program (ISI) provides inspections of Class 1, 2, and 3
Component Supports. For supports other than piping supports, the supports
of only one component of a group having similar design, function, and service
must be examined. Supports of piping and other items exempted from
volumetric or surface examination are also exempt.

The program uses VT-3 visual examination for detection of degradation. The
performance requirements for VT-3 examination are conducted to determine
the general mechanical and structural condition of components and their
supports.

A.2.1.30 10 CFR 50, APPENDIX J

The 10 CFR Part 50, Appendix J Program implements Title 10 Code of Federal
Regulations Part '50 Appendix J, "Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors" Option B. The test requirements of
Appendix J provide for periodic verification by tests of the leak-tight integrity of
the primary reactor containment. The purposes of the tests are to assure that
1) leakage through the containment or systems and components penetrating
the containment does not exceed the allowable leakage rate specified in the
Technical Specifications and Updated Final Safety Analysis Report, and 2)
integrity of the containment structure is maintained during its service life.

A.2.1.31 STRUCTURES MONITORING PROGRAM

The Structures Monitoring Program includes the Masonry Wall Program and
the Inspection of Water Control Structures Associated with Nuclear Power
Plants Program.
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The Structures Monitoring Program is implemented through the plant
Maintenance Rule Program, which is based on the guidance provided in NRC
Regulatory Guide 1.160 "Monitoring the Effectiveness of Maintenance at
Nuclear power Plants" and NUMARC 93-01 "Industry Guideline for Monitoring
the Effectiveness of Maintenance at Nuclear Power Plants". The Structures
Monitoring Program was developed using the guidance of these two
documents. The Program is implemented to, monitor the condition of structures
and structural components within the scope of the Maintenance Rule, such that
there is no loss of structure or structural component intended function.

A.2.1.32 ELECTRICAL CABLES AND CONNECTIONS NOT SUBJECT TO
10 CFR 50.49 EQ REQUIREMENTS

The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program manages the aging of
accessible non-EQ cables and connections. Accessible cables and
connections located in adverse localized environments shall be visually
inspected for indications of accelerated insulation aging such as
embrittlement, discoloration, cracking, swelling, or surface contamination. An
adverse localized environment is a condition in a limited plant area that is
significantly more severe than the specified service environment for the cable
or connection. Accessible cables and connections shall be inspected prior to
entering the period of extended operation, and at least once every 10 years
thereafter.

A.2.1.33 ELECTRICAL CABLES AND CONNECTIONS NOT SUBJECT TO
10 CFR 50.49 EQ REQUIREMENTS USED IN
INSTRUMENTATION CIRCUITS

The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits
Program manages the aging of in-scope cables and connections. The
program applies to sensitive instrumentation cable and connection circuits
with low-level signals that are in scope for license renewal and are located in
areas where the cables and connections could be exposed to adverse
localized environments caused by heat, radiation, or moisture. These adverse
localized environments can result in reduced insulation resistance causing
increases in leakage currents.

The program shall perform insulation resistance tests on the in-core neutron
flux monitoring cable and connections in the Nuclear Instrumentation System.

The frequency of the tests on these cables shall be based on engineering
evaluation, but the test frequency shall be at least once every ten years. The
first test shall be performed prior to entering the period of extended operation.
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A.2.1.34 INACCESSIBLE MEDIUM VOLTAGE CABLES NOT SUBJECT
TO 10 CFR 50.49 EQ REQUIREMENTS

The Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program manages the aging of
inaccessible medium Ivoltage cables exposed to adverse localized
environments caused by significant moisture while energized.

The program includes the following two components:

* Periodic Inspections Of Manholes Containing In-Scope Medium
Voltage Cables.

In-scope manholes shall be periodically inspected for water collection.
-Water found in the manholes shall be drained.

The frequency of manhole inspections shall be adjusted based on
inspection results. However, the maximum time between inspections shall
be no more than two years. The first inspections shall be performed prior to
entering the period of extended operation.

* Testing Of In-Scope Inaccessible Medium Voltage Cables

The specific type of test performed shall be determined prior to the initial
test, and shall be a proven test for detecting deterioration of the insulation
system due to wetting, such as power factor, partial discharge, or
polarization index, as described in EPRI guidelines for "Effects of Moisture
on the Life of Power Plant Cables" or other testing that is state-of-the-art at
the time the test is performed. Cable testing shall be performed prior to
entering the period of extended operation and at least once every 10 years
thereafter.

A.2.1.35 METAL ENCLOSED BUS

The Metal Enclosed Bus Program manages the aging of in-scope metal
enclosed buses. The internal portions of the in-scope metal enclosed bus
enclosures are inspected for cracks, corrosion, foreign debris, excessive dust
buildup and evidence of moisture intrusion. The bus insulation is visually
inspected for signs of embrittlement, cracking, melting, swelling, or
discoloration, which may indicate overheating or aging degradation. The
internal bus supports are visually inspected for structural integrity and signs of
cracks. Accessible bolted bus connections are checked for looseness using
thermography from outside the metal enclosed bus.

The inspections and tests shall be performed prior to entering the period of
extended operation and at least once every 10 years thereafter.

Aging management of the Metal Enclosed Bus enclosures and. elastomers is
included in the Structures Monitoring Program.

Seabrook Station Unit 1 Page A-18
License Renewal Application



Appendix A - Final Safety Report Supplement

A.2.1.36 FUSE HOLDERS

The Fuse Holders Program manages the aging of in-scope metallic clamps
'of fuse holders.

The Fuse Holders Program performs tests on in-scope fuse holders (metallic
clamps). The type of test is a proven test, such as thermography or contact
resistance which detects thermal fatigue in the form of high resistance
caused by corrosion or oxidation. The type of test performed is determined
prior to the initial test. The first test shall be performed prior to entering the
period of extended operation and at least once every 10 years thereafter.

A.2.1.37 ELECTRICAL CABLE CONNECTIONS NOT SUBJECT TO 10
CFR 50.49 EQ REQUIREMENTS

The Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program is a one-time testing
program that shall be used to verify the absence of aging effects on the
metallic portion of electrical cable connections. The aging effect and
mechanism of concern is the loosening of bolted connections due to thermal
cycling, ohmic heating, electrical transients, vibration, chemical
contamination, corrosion, and oxidation.

The scope of this sampling program considers application (medium and low
voltage), circuit loading (high loading), and location (high temperature, high
humidity, vibration, etc).

The specific type of test performed is a proven test for detecting loose
connections, such as thermography or contact resistance measurement, as
appropriate for the application.

The one-time test shall be performed prior to entering the period of extended
operation.

A.2.2 PLANT-SPECIFIC AGING MANAGEMENT PROGRAMS

A.2.2.1 345 kV SF6 BUS

The 345kV SF6 Bus Program manages the aging that could lead to loss of
pressure boundary due to elastomer degradation, loss of material due to
corrosion and loss of function due to unacceptable air, moisture or SO2 levels.
Sulfur Hexafluoride (SF6) is an inert gas which is used to insulate the bus
conductor.

The program inspects for corrosion on the exterior of the bus duct housing,
tests for leaks and tests gas samples to determine air, moisture and SO 2 levels.

The presence of air or moisture may lead to the loss of intended function. SO2
levels are an indication of partial discharge internal to the bus.

The tests and inspections shall be performed prior to entering the period of
extended of operation and at least once every six months thereafter.
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A.2.2.2 BORAL MONITORING

The Boral Monitoring Program assures the Boral neutron absorbers in the
spent fuel racks maintain the validity of the criticality analysis in support of the
rack design. The program relies on representative coupon samples mountedin
a coupon "train" located in the spent fuel pool to monitor performance of the
absorber material without disrupting the integrity of the storage system.
Coupon samples are removed from the spent fuel pool on a prescribed
schedule and physical, chemical and neutronic absorptive properties are
measured. From these data, the physical condition and neutron-absorbing
capacity of the Boral in the storage cells are assessed.

A.2.2.3 NICKEL-ALLOY NOZZLES AND PENETRATIONS

The Nickel-Alloy Nozzles and Penetrations Program manages the aging effect
of cracking due to primary water stress corrosion cracking (PWSCC) of nickel-
alloy pressure boundary and structural components exposed to primary
coolant.

The Nickel-Alloy Nozzles and Penetrations Program ranked the Alloy
600/82/182 locations based on four main criteria: PWSCC susceptibility (e.g.,
operational time and temperature), failure consequence, leakage detection
margin, and radiation dose rates. Additionally, material heat susceptibility and
other industry experience were considered.

The program incorporates the inspection schedules and frequencies for the
nickel-alloy components in accordance with the plant ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program and, where
applicable, ASME Code Case N-722 "Additional Examinations for PWR
[pressurized water reactor (PWR)] Pressure Retaining Welds in Class 1
Components Fabricated with Alloy 600/82/182 Materials, Section X1, Division
1," subject to the conditions specified in 10 CFR 50.55a(g)(6)(ii)(E).

The program complies with applicable NRC Orders, and implements applicable
NRC Bulletins, Generic Letters, and staff-accepted industry guidelines.

A.2.3 NUREG-1801 CHAPTER X AGING MANAGEMENT PROGRAMS

A.2.3.1 METAL FATIGUE OF REACTOR COOLANT PRESSURE
BOUNDARY

The. Metal Fatigue of Reactor Pressure Boundary Program is a preventive
program that monitors and tracks the number of critical thermal and pressure
transients to verify that the Cumulative Usage Fatigue (CUF) for reactor coolant
system components remain less than 1.0 through the period of extended
operation. The program determines the number of transients that occur and
updates 60-year projections on a periodic basis.

The program is credited with monitoring reactor coolant system design
transients. Cumulative Usage Fatigue of the Reactor Vessel, the pressurizer,
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the Steam Generators, Class 1 and non-Class 1 piping, and Class 1
components subject to the reactor coolant, treated borated water, and treated
water environments. The program will use fatigue monitoring. software to
monitor the number of cycles a system or components endure. Pre-
established limits will identify components approaching design limits.
Componentsapproaching design limits will be reanalyzed, repaired, replaced
or inspected in accordance with applicable design codes.

A.2.3.2 ENVIRONMENTAL QUALIFICATION (EQ) OF ELECTRIC
COMPONENTS

The 'Environmental Qualification (EQ) of Electric Components Program
provides a summary of the components that are managed for EQ aging. The
program meets the requirements of 10 CFR 50.49 for the applicable electrical
components important to safety. 10 CFR 50.49 defines the scope- of
components to be included, requires the preparation and maintenance of a list
of in-scope components, and requires the preparation and maintenance of a
qualification file that includes component performance specifications, electrical
characteristics and the environmental conditions to which the components
could be subjected. 10 CFR 50.49(e)(5) contains provisions for aging that
require, in part, consideration of all significant types of aging degradation that
can affect component functional capability. 10 CFR 50.49(e)(5) also requires
replacement or refurbishment of components not qualified for the current
license term prior to the end of designated life, unless additional life is
established through ongoing qualification. Supplemental EQ regulatory
guidance for compliance with these different qualification criteria is provided in
NUREG-0588, "Interim Staff Position on Environmental Qualification of Safety-
Related Electrical Equipment," July 1981, and RG 1.89, Rev. 1, "Environmental
Qualification of Certain Electric Equipment Important to Safety for Nuclear
Power Plants, June 1984". Seabrook Station conforms to NUREG-0588
Category 1 requirements.

Seabrook Station's compliance with 10 CFR 50.49 ensures that the component
can perform its intended functions during accident conditions after experiencing
the effects of in-service aging. The EQ Program manages component thermal,
radiation and cyclical aging, as applicable, through the use of aging evaluations
based on 10 CFR 50.49(f) qualification methods. As required by 10 CFR
50.49, EQ components not qualified for the current licenseterm are to be
refurbished, replaced, or have their qualification extended prior to reaching the
aging limits established in the evaluation. Aging evaluations for electrical
components in the EQ Program that specify a qualification of at least 40 years
are TLAAs for license renewal because the criteria contained in 10 CFR 54.3
are met.

Important attributes for the reanalysis of an aging evaluation include, analytical
methods, data collection and reduction methods, underlying assumptions,
acceptance criteria, and corrective actions (if acceptance criteria are not met).
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TLAA disposition option 10 CFR 54.2(c)(1)(iii), which states that the effects of
aging will be adequately managed for the period of extended operation, is
chosen and the EQ Program will manage the aging effects of the components.

A.2.4 TIME-LIMITED AGING ANALYSES

A.2.4.1 NEUTRON EMBRITTLEMENT OF THE REACTOR VESSEL

The current license period reactor vessel embrittlement analyses that evaluate
reduction of fracture toughness of the Seabrook Station reactor vessel beltline
materials are based on a 40-year End-of-Life (EOL) fluence values. The
analyses associated with neutroh embrittlement of reactor vessel materials due
to neutron irradiation are Time-Limited Aging Analyses (TLAAs) as defined by
10 CFR 54.21(c) and must be evaluated for the increased neutron fluence
associated with 60 years of operation.

The following Seabrook Station analyses are TLAAs that address the effects of
neutron irradiation on the reactor vessel.

a Neutron Fluence

* Upper-Shelf Energy (USE)

* Pressurized Thermal Shock

* Pressure-Temperature (P-T) Limits

A.2.4.1.1 Neutron Fluence Analyses

The neutron fluence analysis is a TLAA as defined by 10 CFR 54.21(c) and
must be evaluated for the increased neutron fluence associated with 60 years
of operation. These neutron fluence projections are used as input to the
analyses for fracture toughness, or Upper Shelf Energy (USE), Pressurized
Thermal Shock (PTS) limits, Reverence Temperatures - Nil Ductility Transition
(RTNDT), Adjusted Reference Temperatures (ART), Low-Temperature
Overpressure Protection (LTOP) limits, and 'Reactor Vessel Pressure-
Temperature Limit (P-T limit) curves.

A.2.4.1.2 Upper Shelf Analyses

The current Charpy Upper Shelf Energy (USE) analyses were prepared for the
reactor vessel beltline materials for Seabrook Station based upon projected
neutron fluence values for 40 years of service. These are TLAAs requiring
evaluation using the projected 60-year fluence values.

The Seabrook Station analyses have been projected to the end of the period of
extended operation for reactor vessel materials with projected fluence
exceeding 1 x 1017 n/cm2 (MeV > 1.0). The USE values for the beltline and
extended beltline materials are projected to remain above the 50 ft-lb
requirement through the period of extended operation for Seabrook Station in
accordance with 10 CFR 54.21 (c)(1)(ii).
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A.2.4.1.3 Pressurized Thermal Shock

10 CFR 50.61(b)(1) provides rules for the protection of pressurized water
reactors against pressurized thermal shock. Licensees are required to assess
the projected values of .nil-ductility reference temperature whenever a
significant change occurs in the projected values of Reference Temperature -

Pressurized Thermal Shock (RTPTS), or upon request for a change in the
expiration date for the facility operating license. The current RTPTs analyses,
evaluated for 32 Effective Full Power Years (EFPY) fluence values predicted
for 40 years of operation, are TLAAs requiring evaluation for 60 years.

The margin is the difference between the maximum nil-ductility reference
temperature (RTPTS) in the limiting beltline material and the screening criteria
established in accordance with 10 CFR 50.61(b)(2). The screening criteria for
the limiting reactor vessel materials are 270'F for beltline plates, forgings, and
axial weld materials, and 300OF for beltline circumferential weld materials. If the
calculated value reference temperature is less than the specified screening
criterion, then the vessel is acceptable with respect to reactor vessel during
postulated transients during the period of extended operation.

The RTPTs analyses have been projected to the end of the period of extended
operation and are shown to be within the maximum allowable PTS screening
criteria limits in accordance with 10 CFR 54.21 (c)(1)(ii).

A.2.4.1.4 Reactor Vessel Pressure-Temperature Limits, Including Low
Temperature Overpressure Protection Limits

Title 10 CFR Part 50, Appendix G requires that the reactor pressure vessel be
maintained within established pressure-temperature (P-T) limits, including
heatup and cooldown operations. The P-T limits must account for the
anticipated reactor vessel fluence. The current minimum Low Temperature
Overpressure Protection (LTOP) setpoint for Seabrook Station-is 561 psig.

The current Seabrook Station P-T and LTOP limit calculations are effective
through 20 EFPY. Heatup and cooldown P-T limit curves for 55 EFPY will be
prepared using the most limiting value of RTNDT (reference nil ductility transition
temperature) corresponding to the limiting material in the beltline region of the
reactor vessel. This is determined by using the unirradiated reactor vessel
material fracture toughness properties adjusted to account for the estimated
irradiation-induced shift in the Reference Temperature - Nil Ductility Transition
(ARTNDT).

The P-T and LTOP limit analyses will not be submitted at this time. The effects
of aging on the intended function(s) will be adequately managed for the period
of extended operation in accordance with 10 CFR 54(c)(1)(iii). Seabrook
Station will submit updates to the P-T curves and LTOP limits to the NRC at the
appropriate time to comply with 10 CFR 50 Appendix G.
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A.2.4.2. METAL FATIGUE OF VESSELS AND PIPING

Metal fatigue was evaluated in the design process for Seabrook Station
pressure boundary components, including the reactor vessel, reactor coolant
pumps steam generators, pressurizer, piping, valves, and components of
primary, secondary, auxiliary, steam, and other systems. The current design
analyses for these components have been determined to be Time-Limited
Aging Analyses (TLAAs) requiring evaluation for the period of extended
operation. This section is divided into seven subsections that each addresses a
specific grouping of components that were analyzed -in accordance with the
same design requirements.

These groupings are as follows:

" Nuclear Steam Supply System (NSSS) Pressure Vessel and
Component Fatigue Analyses

" Supplementary ASME Section III, Class 1 Piping and Component
Fatigue Analyses

" Reactor Vessel Internals Fatigue Analyses

• Environmentally-Assisted Fatigue Analyses

* Steam Generator Tube, Loss of Material and Fatigue Usage from Flow-
induced Vibration .

* Absence of TLAAs For Fatigue Crack Growth, Fracture Mechanics
Stability, or Corrosion Analyses Supporting Repair of Alloy 600 Materials

" Non-class I Component Failure Analysis.

A.2.4.2.1 Nuclear Steam Supply System (NSSS) Pressure Vessel and
Component Fatigue Analyses

Nuclear Steam Supply System (NSSS) pressure vessels and components for
Seabrook were designed in accordance with ASME Section III, Class 1
requirements and were required to have explicit analyses of cumulative usage
fatigue. The major components are the Reactor Vessel, Vessel Closure Head,
Steam Generators and the Reactor Coolant Pump Casings. The applicable
design codes for these components have been identified.

In order to determine if the ASME Section III, Class 1 fatigue analyses will
remain valid for 60 years of service, a review of fatigue monitoring data was
performed to determine the number of cumulative cycles of each transient type
that have occurred during past plant operations. Then the average rate of
occurrence was determined, and predictions of future transient occurrences
were made. For each transient type, the 60-year projected number of
occurrences was determined by adding the number of past occurrences to the
number of predicted future occurrences. These 60-year projections were then
compared to the numbers of design cycles used in the fatigue analyses to
determine if the design cycles remain bounding for 60 years of operations. If
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the 60-year projected numbers of cycles is less than the numbers of cycles
used in the design fatigue analyses, then the fatigue analyses based upon the
design transients will remain valid for 60 years of operation if the design
transient severity is also bounding of the actual transient severity.

The 40-year design transients bound the numbers of cycles projected to occur
during 60 years of plant operations at Seabrook. Therefore, the NSSS Class 1
fatigue analyses that are based upon the 40-year design transients remain
valid for the period of extended operation.

A.2.4.2.2 Supplementary ASME Section III, Class 1 Piping and
Component Fatigue Analyses

In addition to the original design assumptions, the Seabrook Pressurizer fatigue
evaluations were updated to include the added thermal stratification effects of
insurge and outsurge events on the pressurizer lower head and surge nozzle.

Each of the Seabrook Station piping systems, including the Reactor Coolant
System main loop piping, were originally designed in accordance with ASME
Section III 1971 Edition with addenda through Winter 1972 . Since then, a
number of updated fatigue analyses have been prepared for piping systems
and components to address transients that have been identified in the industry
that were not originally considered. These analyses have been performed in
accordance with ASME Section III, Class 1 rules to enable these transients to
be thoroughly evaluated. These transients included thermal stratification of the
pressurizer surge line, as described in NRC Bulletin 88-11:

These analyses are separated from those evaluated in the previous sections
because the transient definitions have been modified, or additional transients
have been postulated for these components, in addition to those previously.
described. Therefore, the cycle projections for these components must
address these revised transients or additional transient types to determine if
they also remain bounded for 60 years of service.

A.2.4.2.2.1 NRC Bulletin 88-11, Pressurizer Surge Line Thermal
Stratification

NRC Bulletin 88-11, issued in December 1988, requested utilities to establish
and implement a program to confirm the integrity of the pressurizer surge line.
The program required both visual inspection of the surge line and
demonstration that the design requirements of the surge line are satisfied,
including the consideration of stratification effects.

The Pressurizer Surge Line piping and nozzles were previously evaluated for
the effects of thermal stratification and plant-specific transients (1990) and
determined that the surge line will remain within the ASME Code requirements
for the design life of the unit. The controlling fatigue location was the surge line
hot leg nozzle safe-end. In later evaluations, plant-specific ASME Section III,
Class 1 evaluations were performed for the surge line hot leg nozzle and
pressurizer surge nozzle.
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The hot leg surge line nozzle was evaluated for the effects of pressurizer
insurge and-outsurge transients and surge line stratification. Projected 60-year
cycles of surge line stratification and insurge and outsurge transients were
used when these were greater than previously evaluated design cycles. These
evaluations resulted in CUF less than 1.0 at the hot let surge line nozzle.

The pressurizer surge nozzle was evaluated for the effects of pressurizer
insurge and outsurge transients and surge line stratification. The pressurizer
surge nozzle has been evaluated using an ASME Section III, Class 1 fatigue
analysis. This analysis was part of the evaluation of the structural weld overlay
applied to the pressurizer surge nozzle. This evaluation resulted in a
Cumulative Usage Factor (CUF) less than 1.0 at the pressurizer surge nozzle.

The analyses remain valid for the period of extended operation for the
Pressurizer Surge Line, Pressurizer Surge Nozzle and Surge Line Hot Leg
Nozzle in accordance with 10 CFR 54.21 (c)(1)(i).

A.2.4.2.2.2 Reactor Vessel Internals Aging Management

The Seabrook Reactor Vessel Internals were designed and constructed prior to
the development of ASME Code requirements for core support structures.
Demonstration that the effects of aging degradation are adequately managed is
essential for assuring continued functionality of the reactor internals during the
desired plant operating period, including license renewal. The EPRI Materials
Reliability Program (MRP) Reactor Internals Inspection & Evaluation (I&E)
Guidelines (MRP-227) inspection requirements will manage aging effects.

In accordance with 10 CFR 54.21(c), the Aging Management Program for
reactor vessel internals will provide assurance that the effects of aging will be
adequately managed for the period of extended operation per 10 CFR
54.21(c)(1)(iii).

A.2.4.2.3 Environmentally-Assisted Fatigue Analyses

NUREG-1801, Revision 1, "Generic Aging Lessons Learned', contains
recommendations on specific areas for which existing programs should be
augmented for license renewal. The program description for Aging
Management Program X.M1, Metal Fatigue of Reactor Coolant Pressure
Boundary Program, provides guidance for addressing environmental fatigue for
license renewal. It states that an acceptable program addresses the effects of
the reactor coolant environment on component fatigue life by assessing the
impact of the reactor coolant environment on a sample of critical components
for the plant. Examples of these components are identified in NUREG/CR-
6260, "Application of NUREG/CR-5999 Interim Fatigue Curves to Selected
Nuclear Power Plant Components".

This sample of components can be evaluated by applying environmental life
correction factors to the existing ASME Code fatigue analyses using formulae
contained in NUREG/CR-6583, "Effects of.LWR Coolant Environments on
Fatigue Design Curves of Carbon and Low Alloy Steels" and in NUREG/CR-
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5704, "Effects of LWR Coolant Environments on Fatigue Design Curves of
Austenitic Stainles's Steels". Demonstrating that these components have an
environmentally adjusted cumulative usage factor less than or equal to the
design limit of 1.0 is an acceptable option for managing metal fatigue for the
reactor coolant pressure boundary.

NUREG/CR-6260 provided environmental fatigue calculations for a newer
vintage Westinghouse plant using the interim fatigue curves from NUREG/CR-
5999 for the locations of highest design CUF for the components listed below:

1. Reactor Vessel Shell and Lower Head

2. Reactor Vessel Inlet and Outlet Nozzles

3. Pressurizer Surge Line

4. Charging Nozzle

5. Safety Injection Nozzle

6. Residual Heat Removal System Class 1 Piping

For the NUREG/CR-6260 locations identified above, the plant-specific
components were identified and the design ASME fatigue usage factors were
adjusted by the environmentally-assisted fatigue penalty factors (Fen) to obtain
the environmentally-assisted fatigue (EAF) result.

All locations were shown to achieve air-curve cumulative usage factors less
than 1.0 for the 60 years of service. The evaluation of environmental fatigue
effects for the Reactor Vessel Shell and Lower Head and Reactor Vessel Inlet
and Outlet Nozzles determined that the CUF will remain below the ASME
code allowable fatigue limit of 1.0 using the maximum applicable Fen, applied
to CUF based on the design number of transients for these locations, when
extended to 60 years. The remainder of these locations, Reactor Coolant
System (RCS) Pressurizer Surge Line Nozzle, RCS Charging Nozzle, RCS
Safety Injection Nozzle, and RCS Residual Heat Removal System Class 1
Piping, were analyzed in accordance with ASME Code Section III, Subarticle
NB-3200 using all six stress components. The evaluations show that EAFs
exceed 1.0 for 60-years of service for the hot leg surge line nozzle and
charging nozzle. These analyses were based on Seabrook Station specific
conditions and these locations will be monitored for fatigue usage including
environmental effects by the Metal Fatigue of Reactor Coolant Pressure
Boundary Program, B.2.3.1. Specifically, this program will monitor critical
transients to verify cycle limits are maintained below limits specified in the
UFSAR. Pre-established action limits will permit completion of corrective
actions before the design basis number of events is exceeded, and before the
cumulative usage factor, including environmental effects, exceeds the AMSE
Code limit of 1.0. At least 2 years prior to entering the period of extended
operation, Seabrook Station will implement the following aging management
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program for the plant-specific locations listed in NUREG/CR-6260 for the
newer vintage Westinghouse plants.

(1) Consistent with the Metal Fatigue of Reactor Coolant Pressure Boundary
Program, B.2.3.1 Seabrook Station will update the fatigue usage
calculations using refined fatigue analyses, if necessary, to determine
acceptable CUFs (i.e., less than 1.0) when accounting for the effects of
the reactor water environment. This includes applying the appropriate Fen

factors to valid CUFs determined from an existing fatigue analysis valid for
the period of extended operation or from an analysis using an NRC-
approved version of the ASME code or NRC-approved alternative (e.g.,
NRC-approved code case). Formulas for calculating the environmental
life correction factors for carbon and low alloy steels are contained in
NUREG/CR-6583 and those for austenitic stainless steels are contained in
NUREG/CR-5704. NUREG/CR-6909 includes alternate formulas for
calculating environmental life correction factors, in addition to updated
fatigue design curves.

(2) If acceptable CUFs cannot be demonstrated for all the selected locations,
then additional plant-specific locations will be evaluated. For the
additional plant-specific locations, if CUF, including environmental effects
is greater than 1.0, then Corrective Actions will be initiated, in accordance
with the Metal Fatigue of Reactor Coolant Pressure Boundary Program,
B.2.3.1. Corrective Actions will include inspection, repair, or replacement
of the affected locations before exceeding a CUF of 1.0 or the effects of
fatigue will be managed by an inspection program that has been reviewed
and approved by the NRC (e.g., periodic non-destructive examination of
the affected locations at inspection intervals to be determined by a method
accepted by the NRC).

Therefore, the effects of the reactor coolant environment on fatigue usage
factors in the remaining locations will be managed for the period of extended
operation in accordance with 10 CFR 54.21 (c)(1)(iii).

A.2.4.2.4. Steam Generator Tube, Loss of Material and Fatigue Usage
from Flow-Induced Vibration

The Seabrook Station Model F steam generators were evaluated with respect
to flow induced vibration (tube wear and fatigue usage) for the power increases
that were implemented as part of the Seabrook Station Power Uprates. The
analysis of the effects of steam generator flow-induced vibration on tube wear
and fatigue usage assumed 40 years of operation.

Low-cycle fatigue usage for the most limiting tube in the most limiting power-
uprated operating condition resulting from the flow-induced vibration tube
bending'stress is 0.2 ksi. This value is well below the fatigue endurance limit of
20 ksi at 1 E+11 cycles, resulting in a computed fatigue usage of 0.0. High-
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cycle fatigue usage of U-bend tubes was evaluated. One of the prerequisites
for high-cycle U-bend fatigue is a dented support condition at the upper plate.
Seabrook Station steam generator tube support plates are manufactured from
stainless steel therefore there is no potential for the necessary conditions to
occur. It was concluded that the support condition leading to a dented support
condition necessary for high-cycle fatigue cannot occur in the Seabrook Station
Model F steam generators.

A.2.4.2.5 Non-Class 1 Component Fatigue Analyses

This section describes fatigue-related TLAAs arising within design analyses of
the Non-Class 1 piping and components. These piping and tubing components
can be designed in accordance with ASME Section III Class 2 and 3.

The following non-Class 1 Seabrook Station systems that are in scope for
license renewal were designed in accordance with ASME Section III Class 2
and 3, requirements: Reactor Coolant System (including primary loop piping
and pressurizer surge line piping), Chemical and Volume Control System,
Safety Injection System, Primary Component Cooling Water, Service Water,
Sample System, Residual Heat Removal System, Main Steam System, Main
Condensate and Feedwater, and the Steam Generator Blowdown System.

In order to evaluate these TLAAs for 60 years, the number of cycles expected
to occur within the 60-year operational period should be compared to the
numbers of cycles that were originally considered in the design of these
components. If this number does not exceed 7,000 cycles, the minimum
number of cycles required that would result in reduction of the allowable stress
range, then there is no impact from the added years of service and the original
analyses remain valid. If the total number of cycles exceeds 7,000 cycles, then
additional evaluation is required.

The 60-year transient projection results for Seabrook show that even if all of
the projected operational transients are added together, the total number of
cycles projected for 60 years will not exceed 7,000 cycles. Therefore, there is
no impact upon the implicit fatigue analyses used in the component design for
the systems designed to ASME Section III Class 2 and 3, requirements.

The Sample System thermal cycles do not trend along with operational cycles
because sampling is required on a periodic basis, as opposed to an operational
basis. However, only the portion of the sampling lines that constitutes piping
need be considered here. In this case that portion turns out to be a very short
section of piping directly connected to the Reactor Coolant System (RCS) loop
piping. Since this section of piping has no isolation valve, and no bends, it is
assumed to always be exposed to primary loop temperature and pressure
condition. Similarly since there are no other external piping connections (only
the tubing connection exits), the line will not experience any other externally
applied loads. Therefore, that section -of the sampling line that constitutes
ASME Section III Class 2 and will only experience the RCS loop transients
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which have already been shown to be less than 7,000 cycles and the line is,
therefore, acceptable.

The analyses remain valid for the period of extended operation in accordance
with 10 CFR 54.21 (c)(1)(i).

A.2.4.3 ENVIRONMENTAL QUALIFICATION (EQ) OF ELECTRIC
COMPONENTS

In accordance with 10CFR50.49, all electrical equipment important to safety
located in a harsh environment and required. to function in that environment
must be environmentally qualified. In order for a component to have sufficient
design margin to perform its important to safety function under harsh
environment conditions, the component may need to be periodically rebuilt or
replaced. For these EQ components, the EQ program insures that they are
rebuilt, replaced or reevaluated at the necessary interval. All qualified lives
within the scope of the EQ program are managed under the EQ Program.

The Seabrook Station Environmental Qualification (EQ) of Electric Components
Program implements aging management activities which are credited for the
management of aging in selected components within the scope of 10 CFR 54.

A.2.4.4 FATIGUE OF THE CONTAINMENT LINER AND PENETRATIONS

The original design analysis for the Seabrook Station containment liner plate
determined that all of the criteria specified in ASME Section III Article NE-
3221.5(d) required for exemption from the requirement to perform a cyclic
operation analysis were met. To address these 40-year cycles during the
period of extended operation, a re-evaluation of the six fatigue exemption
requirements utilizing anticipated 60-year stress cycles was performed. The
result of this analysis determined that the specified conditions through the
period of extended operation continue to satisfy the requirement for exemption
from analysis for cyclic operation in accordance with in ASME Section III Article
NE-3221.5(d). The analysis has been projected to the end of the period of
extended operation in accordance with 10 CFR 54.21(c)(1)(ii).

A.2.4.5 OTHER PLANT-SPECIFIC TLAAS

A.2.4.5.1 Reactor Coolant Pump Flywheel Fatigue Crack Growth
Analyses

Westinghouse Report WCAP-14535-A, Rev. 0, "Topical Report on Reactor
Coolant Pump Flywheel Inspection Elimination" includes a fatigue crack growth
analysis that has been identified as a TLAA. The report was submitted for
NRC review and the NRC issued a Safety Evaluation Report in September
1996. The purpose of the report was to provide an engineering basis for
elimination of reactor coolant pump (RCP) flywheel inservice inspection
requirements for all operating Westinghouse plants and certain Babcock and
Wilcox plants. The number of cycles (pump starts and stops) used in this
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report was 6,000 for a 60-year plant life. Crack growth was shown to be
negligible from exposure to these 6,000 cycles.

Based on the current cycle count projected to 60 years, the projected cycle
count is much less than the analyzed cycle counts of 6,000 cycles. The reactor
coolant pump flywheel analysis remains valid for the period of. extended
operation in accordance with 10 CFR 54.21 (c)(1)(i).

A.2.4.5.2 Leak-Before-Break Analyses

.Title 10 Code of Federal Regulations Part 50 Appendix A, Criterion 4 allows for
the use of leak-before-break (LBB) methodology for excluding the dynamic
effects of postulated ruptures in •reactor coolant system piping. The
fundamental premise of the LBB methodology is that the materials used in
nuclear power plant piping are sufficiently tough that even a large through-wall
crack would remain stable and would not result in a double-ended pipe rupture.
Application of the LBB methodology is limited to those high-energy fluid
systems not considered to be overly susceptible to failure from such
mechanisms as corrosion, water hammer, fatigue, thermal aging or indirectly
from such causes as missile damage or the failure of nearby components. The
analyses involved with LBB are considered TLAAs.

Based on loading, pipe geometry, and fracture toughne ss considerations,
enveloping governing locations were, determined at which LBB crack stability
evaluations were made. Through-wall flaw sizes were found which would
cause a leak at a rate of ten (10) times the leakage detection system capability
of the plant. Large margins for such flaw sizes were demonstrated against flaw
instability. Finally, fatigue crack growth was shown not to be an issue for the
reactor coolant system primary loop piping. The thermal transients used in the
fatigue crack growth analysis were the design transients listed in the NSSS
Design Limits for 40 years at Seabrook Station. The corresponding 60-year
projected cycles are lower than the 40-year design values. Therefore, the
numbers of design cycles assumed in the analysis bound the numbers of
design cycles projelcted for the period of extended operation.

The analyses remains valid for the period of extended operation in accordance
with -10 C FR 54.21 (c) (1 )(i). I

A.2.4.5.3 High Energy Line Break Postulation Based on Cumulative
Usage Factor

The Seabrook Station High Energy Line Break (HELB) analysis used a
screening criterion of CUF greater than 0.1 to identify areas of investigation.
The Seabrook Station Updated Final Safety Analysis Report (UFSAR) Section
3.6(B).2.1(a) provided a basis to eliminate locations in -each piping run or
branch run from further consideration as high energy line break, locations on
the basis of low fatigue including intermediate location when the CUF was less
than 0.1.
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Selection of pipe failure locations for evaluation of the consequences on nearby
essential systems, components, and structures, except for the reactor coolant
loop, is in accordance with Regulatory Guide 1.46, and NRC Branch Technical
Positions ASB 3-1 and MEB 3-1. A revised stress analysis also permitted
omission of the surge line ,intermediate breaks. A leak-before-break (LBB)
analysis eliminated large breaks in the main reactor coolant loops.

The surge line intermediate break locations were eliminated based on -usage
factor. The most recent piping analysis confirmed the elimination of these
break locations. The analysis that justified the elimination of these intermediate
locations in the surge line is therefore a TLAA.

Since the 60 year projected cycles are bounded by the original design cycles,
the present intermediate locations with CUF less than 0.1 remain valid for the
period of extended ope-ration.

The analyses remains valid for the period of extended operation in accordance
with 10 CFR 54.21(c)(1)(i).

A.2.4.5.4 Fuel Transfer Tube Bellows Design Cycles

The fuel transfer tube assembly connects the fuel transfer canal (inside the
containment structure) to the transfer pool (inside the spent fuel handling
building). The fuel transfer tube assembly passes through the containment wall
and through the exterior wall of the spent fuel handling building. The fuel
transfer tube assembly is comprised of a 24-inch diameter penetration sleeve
penetrating through the containment and spent fuel building walls and three (3)
sets of expansion joints (bellows). The penetration sleeve and the three
bellows perform a water-retaining intended function, and are within the scope
of license renewal.

The fatigue analysis for each of the three bellows is based on the consideration
of 20 occurrences of the Operating Basis Earthquake, each occurrence having.
20 cycles of maximum response therefore, this design analysis is a TLAA
requiring evaluation for the period of 'extended operation.

It is projected that 1 OBE would occur for Seabrook Station in 60 years of
operation. Since the number of occurrences projected for 60 years is below
the design limit of 5 occurrences of 10 cycles the design analysis remains valid
for the period of extended operation.

The analyses remains yalid for the period of extended operation in accordance
with 10 CFR 54.21(c)(1)(i).

A.2.4.5.5 Crane Load Cycle Limits

A.2.4.5.5.1 Polar Gantry Crane

The design specification for the 420/50-ton Polar Crane in the containment
structure at Seabrook Station required that the crane conform to the design
requirements of Crane Manufacturers Association of America (CMAA)
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Specification 70, "Specifications for Electric Overhead Traveling Cranes".
Service requirements specified for the design of this crane correspond to the
cyclic loading requirements of CMAA 70, Class A. This evaluation of cycles
over the 40 year life is the basis of a safety determination and is, therefore, a
TLAA.

The estimated number of lifts for the Polar Crane over the remaining 40 years
of service (which includes 20 years of Extended Operation), is 19,440 with most
of the lifts being less than 2500 pounds. This rate is based on refueling outage
use, therefore, the first 20 years of service life for the Polar Crane would
include approximately 10,000 load cycles. Thus, the total service life load
cycles will be approximately 30,000. Since the total number of lifts is less than
the allowable design value of up to 100,000 cycles, the Polar Crane load cycle
fatigue analyses for Seabrook Station remains valid for 60 years of plant
operation.

The analyses remain valid for the period of extended operation in accordance
with 10 CFR 54.21(c)(1)(i).

A.2.4.5.5.2 Cask Handling-Crane

The original Seabrook Station Cask Handling Crane was replaced in 2008 by a
single failure-proof crane rated for 130 tons (main hoist) and 5 tons (each of
two auxiliary hoists). To meet single failure criteria, each of these cranes was
designed to the requirement of ASME NOG-1-2004, NUREG-0554, and
NUREG-0612. The cranes were also designed to Crane Manufacturers
Association of America (CMAA) Specification 70, "Specifications for Electric
Overhead Traveling Cranes", with an allowable design life cycle range of up to
100,000 cycles. This evaluation of cycles over the projected 40-year life is the
basis of a safety determination and has been identified as a TLAA requiring
evaluation for the period of extended operation.

The projected number of major lifts. for the Cask Handling Crane is less than
500 cycles. This estimate is based upon the expected number of casks that
must be handled during each cask loading campaign and the projected number
of campaigns through the period of extended operation. Allowing for double
that number for minor lifts, or 1000 cycles, the estimated number of lifts for the
Cask Handling Crane, 1500 cycles, is much less than the maximum allowable
design value of 100,000 cycles, the Cask Handling Crane load cycle fatigue
analyses remain valid for 60 years of plant operation.

The analyses remain valid for the period of extended operation in accordance
with 10 CFR 54.21 (c)(1)(i).

A.2.4.5.6 Service Level I Coatings Qualification

Service Level 1 coatings used at Seabrook Station are in compliance with the
applicable ANSI standards for coating systems inside containment. In a
design basis accident, the Emergency Core Cooling System (ECCS) at
Seabrook Station pumps water from inside the containment sump to the reactor
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vessel to keep the core covered with water and make up losses from the pipe
break location. These coatings could potentially detach during a design basis
accident and the coating debris could contribute to flow blockage of ECCS
suction strainers. The ECCS has suction piping located below the waterline
inside the sump. Since it is assumed that the degree of radiation exposure
used in the original qualification testing was intended to bound 40 years of
operation, qualification ofService Level 1 coatings is considered a TLAA.
Seabrook Station Service Level I Coatings are managed by the ASME Section
XI, Inservice Inspection, Subsection IWE Program, B.2.1.27 and Procedure for
Application of Service Level I Coatings. Seabrook Station periodically conducts
condition assessments of Service Level I coatings inside containment.

The periodic condition assessments, and the resulting repair/replacement
activities, assure that the amount of Service Level 1 coatings which may be
susceptible to detachment from the substrate during a LOCA event is
minimized. The program provides for maintenance of coatings for the period of
extended operation in accordance with 10 CFR 54.21 (c)(1)(iii).

A.2.4.5.7 Canopy Seal Clamp Assemblies

The canopy seal clamp assemblies were designed for a 40 year design life on
the basis of meeting stress limits. The original fatigue analysis considered the
forces that would be applied to the center head adapter which maximized the
moments on the J-Grove weld and moment along the length of the adapter.
The fatigue analysis for the Canopy Seal Clamps is based on the consideration
of 400 cycles consisting of 20 occurrences of the Operating Basis Earthquake,
each occurrence having 20 cycles of maximum response. This design analysis
is a TLAA requiring evaluation for the period of extended operation.

It is projected that 1 OBE would occur for Seabrook Station in 60-years of
operation. Since the number of occurrences projected for 60-years is below
the design limit of 5 occurrences of 10 cycles the design analysis remains valid
for the period of extended operation.

The analysis remains valid for the period of extended operation in accordance
with 10 CFR 54.21(c)(1)(i).

A.2.4.5.8 Hydrogen Analyzer

The Seabrook Station Hydrogen Analyzer was evaluated with respect to
radiation exposure. The UFSAR contains accumulated radiation dose limits for
a 40-year operating period.

The operational dose for 40-year is 5 x 106 rads.

The projected maximum 40-year exposure comes from three sources; the gas
in the analyzers themselves; the gas in the piping in the room, and the shine
from the containment atmosphere through the penetrations into the room. The
dose to the recombiner from these three sources is 7.2 x 103 rads annually.
This leads to a projected 60-year dose of 4.32 x 105 rads which is less than the
40-year design dose.
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The analysis remains valid for the period of extended operation in accordance
with 10 CFR 54.21(c)(1)(i).

A.2.4.5.9 Mechanical Equipment Qualification

The Seabrook Station CLB commits to the review and evaluation of the
environmental qualification of mechanical equipment to demonstrate
compliance with 10 CPR Part 50 General Design Criteria Appendix A.

Results of this evaluation demonstrate safety-related active mechanical
equipment located in harsh environments had been adequately addressed.

Since a period of 40 years was used to determine the normal service radiation
exposure to the equipment, mechanical equipment qualification (MEQ) is
considered a TLAA.

The design basis event conditions during the period of extended operation will
remain the same as those in the current license period which have been
adjusted to account for previously approved power uprate conditions.
Therefore, the design basis event parameters, including the temperature,
pressure and time profiles, do- not require further evaluation as TLAAs for
license renewal.

The effects of aging on the intended function(s) of equipment included under
Mechanical Equipment Qualification will be adequately addressed for the
period of extended operation. Calculations for Mechanical Equipment
Qualification will be revised prior to entering the period of extended operation.
Revision of MEQ calculations will be accomplished using techniques currently
used under the CLB for equipment qualification including analytical methods,
replacement, of radiation sensitive materials or equipment replacement, in
accordance with 10 CFR 54.21 (c)(1)(ii).

A.2.4.5.1 0 Diesel Generator Thermal Cycle Evaluation

The Emergency Diesel Generators provide Emergency Power to Buses 5 and
6. The Emergency Diesel Generators were analyzed for thermal cycling by the
engine manufacturer for Environmental Qualification in accordance with IEEE-
323. The manufacturer qualified the Diesel Generator for 5454 Full-
Temperature Cycles for the forty year design life of the plant. Under current
plant operating practices, the Emergency Diesel Generators are operated only
occasionally during periodic surveillance and maintenance testing. Monthly
testing over 60 years would contribute 720 cycles. Assuming an equal number
of starts for maintenance and actual events an additional 1440 cycles could
occur. These actual and potential cycles combined equal slightly more than
2160 cycles for the Emergency Diesel Generators. The projected 60 year
cycles is much less than the design basis thermal cycling for 40 years.

The analyses will remain valid for the period of extended operation in
accordance with 10 CFR 54.21(c)(1)(i).
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A.3 LICENSE RENEWAL COMMITMENT LIST

UFSARNo. PROGRAM or TOPIC COMMITMENT LOCATION SCHEDULE

PWR Vessel Internals An inspection plan for Reactor Vessel Internals will be A.2.1.7 Program to be
submitted for NRC review and approval at least twenty- implemented prior to the
four months prior to entering the period of extended period of extended

1. operation. operation. Inspection plan
to be submitted to NRC
not less than 24 months
prior to the period of
extended operation.

Closed-Cycle Cooling Enhance the program to include visual inspection for A.2.1.12 Prior to the period of
2. Water cracking, loss of material and fouling when the in-scope extended operation

systems are opened for maintenance.
Inspection of Overhead Enhance the program to monitor general corrosion on the A.2.1.13 Prior to the period of
Heavy Load and Light crane and trolley structural components and the effects of extended operation

3. Load (Related to wear on the rails in the rail system.
Refueling) Handling
Systems
Inspection of Overhead Enhance the program to list additional cranes for A.2.1.13 Prior to the period of
Heavy Load and Light monitoring. extended operation

4. Load (Related to
Refueling) Handling
Systems
Compressed Air A.21.14 Prior to the period of
Monitoring Enhance the program to include an annual air quality test extended operation

requirement for the Diesel Generator compressed air sub
5. system.

Fire Protection Enhance the program to perform visual inspection of A.2. 1.15 Prior to the period of
6. penetration seals by a fire protection qualified inspector, extended operation.
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UFSAR
No. PROGRAM or TOPIC COMMITMENT LOCAT SCHEDULELOCATION

Fire Protection Enhance the program to add inspection requirements A.2.1.15 Prior to the period of
7. such as spalling, and loss of material caused by freeze- extended operation.

thaw, chemical attack, and reaction with aggregates by
qualified inspector.

Fire Protection Enhance the program to include the performance of A.2.1.15 Prior to the period of
8. visual inspection of fire-rated doors by a fire protection extended operation.

qualified inspector.

Fire Water System Enhance the program to include NFPA 25 guidance for A.2.1.16 Prior to the period of
"wheresprinklers have been in place for 50 years, they extended operation.

9. shall be replaced or representative samples from one or
more sample areas shall be submitted to a recognized
testing laboratory for field service testing".

Fire Water System Enhance the program to include the performance of A.2.1.16 Within ten years of
10. periodic flow testing of the fire water system in entering the period of

accordance with the guidance of NFPA 25. extended operation.

Fire Water System Enhance the program to include the performance of A.2.1.16 Prior to the period of
periodic visual inspection of the internal surface of the fire extended operation.

11. protection system upon each entry to the system for
routine or corrective maintenance. This inspection will be
performed no earlier than 10 years before the period of
extended operation.

Aboveground Steel Enhance the program to include components and aging A.2.1.17 Prior to the period of
1.2. Tanks effects required by the Aboveground Steel Tanks. extended operation.

Aboveground Steel Enhance the program to include an ultrasonic inspection A.2.1.17 Within ten years of

13. Tanks and evaluation of the internal bottom surface of the two entering the period of

Fire Protection Water, Storage Tanks. extended operation.
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No. PROGRAM or TOPIC. COMMITMENT UFSAR SCHEDULELOCATION

Fuel Oil Chemistry Enhance program to add requirements to 1) sample and A.2.1.18 Prior to the period of
14. analyze new fuel deliveries for biodiesel prior to offloading extended operation.

to the Auxiliary Boiler fuel oil storage tank and 2)

periodically sample stored fuel in the Auxiliary Boiler fuel
oil storage tank.

Fuel Oil Chemistry Enhance the program to add requirements to check for the A.2.1.18 Prior to the period of
15. presence of water in the Auxiliary Boiler fuel oil storage extended operation.

tank at least once per quarter and to remove water as
necessary.

Fuel Oil Chemistry Enhance the program to require draining, cleaning and A.2.1.18 Prior to the period of

16. inspection of the diesel fire pump fuel oil day tanks on a extended operation.
frequency of at least once every ten years.

Fuel Oil Chemistry Enhance the program to require ultrasonic thickness A.2.1.18 Prior to the period of
measurement of the tank bottom during the 10-year extended operation.

17. draining, cleaning and inspection of the Diesel Generator
fuel oil storage tanks, Diesel Generator fuel oil day tanks,
diesel fire pump fuel oil day tanks and auxiliary boiler fuel
oil storage tank.

Reactor Vessel Enhance the program to specify that all pulled and tested A.2.1.19 Prior to the period of
18. Surveillance capsules, unless discarded before August 31, 2000, are extended operation.

placed in~storage.
Reactor Vessel Enhance the program to specify that if plant operations A.2.1.19 Prior to the period of.
Surveillance exceed the limitations or bounds defined by the Reactor extended Operation.

Vessel Surveillance Program, such as operating at a lower
19. cold leg temperature or higher fluence, the impact of plant

operation changes on the extent of Reactor Vessel
embrittlement will be evaluated and the NRC will be
notified.
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No. PROGRAM or TOPIC COMMITMENT UFSAR SCHEDULELOCATION

Reactor Vessel Enhance the program as necessary to ensure the A.2.1.19 Prior to the period of
Surveillance appropriate withdrawal schedule for capsules remaining extended operation.

in the vessel such that one capsule will be withdrawn at
20. an outage in which the capsule receives a neutron

fluence that meets the schedule requirements of 10 CFR
50 Appendix H and ASTM E185-82 and that bounds the
60-year fluence, and the remaining capsule(s) will be
removed from the vessel unless determined to provide
meaningful metallurgical data.

Reactor Vessel Enhance the program to ensure that any capsule A.2.1.19 Prior to the period of
Surveillance removed, without the intent to test it, is stored in a extended operation.

21. manner .which maintains it in a condition which would
permit its future use, including during the period of
extended operation.

22. One-Time Inspection Implement the One Time Inspection Program. A.2.1.20 Within ten years of
entering the period of
extended operation.

Selective Leaching of Implement the Selective Leaching of Materials Programh. A.2.1.21 Within five years of
Materials entering the period of

extended operation.
Buried Piping Inspection Implement the Buried Piping And Tanks Inspection A.2.1.22 Within ten years of,

.24. Program. entering the period of
extended operation.

25 One-Time Inspection of Implement the One-Time Inspection of ASME Code A.2.1.23 Within ten years of
ASME Code Class 1 Class 1 Small Bore-Piping Program. entering the period of
Small Bore-Piping . extended operation.
External Surfaces Enhance the program to specifically address the scope of A.2.1.24 Prior to the period of
Monitoring the program, relevant degradation mechanisms and extended operation.

26. effects of interest, the refueling outage inspection
frequency, the inspections of opportunity for possible
corrosion under insulation, the training requirements for
inspectors andthe required periodic reviews to determine
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No. PROGRAM or TOPIC COMMITMENT LOCATIN SCHEDULE

program effectiveness.

Inspection of Internal Implement the Inspection of Internal Surfaces in A.2.1 .25 Prior to the period of
27. Surfaces in Miscellaneous Piping and Ducting Components Program. extended operation.

Miscellaneous Piping
and Ducting.
Components
Lubricating Oil Analysis Enhance the program to add required equipment, lube oil A-2-1-.26 Prior to the period of

28. analysis required, sampling frequency, and periodic oil extended operation.
changes.

Lubricating, Oil Analysis Enhance the program to sample the oil for the A.2.1 .26 Prior to the period of
29. Switchyard SF6 compressors and the Reactor Coolant extended operation.

pump oil collection tanks.
Lubricating Oil Analysis Enhance the program to require the performance of a A.2.1 .26 Prior to the period of

one-time ultrasonic thickness measurement of the lower extended operation.
30. portion of the Reactor Coolant pump oil collection tanks

prior to the period of extended operation.

31. ASEScinX, Enhance procedure to include the definition ofA2i28 Portthpeodf
Subsection IWL "Responsible Engineer", extended operation.

3.Structures Monitoring Enhance procedure to add the aging effects, additional A.2.1 .31 Prior to the period of
3.Program locations, inspection frequency and ultrasonic test extended operation.

requirements.
3.Structures Monitoring Enhance procedure to include inspection of opportunity A.2.1 .31 Prior 'to the period of

Program when planning excavation work that would expose extended operation.
inaccessible concrete.

Electrical Cables and Implement the Electrical Cables and Connections Not A.2.1 .32 Prior to the period-of
3.Connections Not Subject to 10 CFR 50.49 Environmental Qualification extended operation.

Subject to 10 CFR Requirements program.
50.49 Environmental

____Qualification _________________________________ ____________
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No. PROGRAM or TOPIC COMMITMENT UFSART SCHEDULELOCATION

Requirements i

Electrical Cables and Implement the Electrical Cables and Connections Not A.2.1.33 Prior to the period of
Connections Not Subject to 10 CFR 50.49 Environmental Qualification extended operation.

35. Subject to 10 CFR Requirements Used in Instrumentation Circuits program.
50.49 Environmental
Qualification
Requirements Used in
Instrumentation Circuits
Inaccessible Medium Implement the Inaccessible Medium Voltage Cables Not A.2.1.34 Prior to the period of
Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification extended operation.

36. Subject to 10 CFR Requirements program.
50.49 Environmental
Qualification
Requirements

37. Metal Enclosed Bus Implement the Metal Enclosed Bus program. A.2.1.35 Prior to the period of
extended operation.

38. Fuse Holders Implement the Fuse Holders program. A.2.1.36 Prior to theperiod of
extended operation.

Electrical Cable Implement the Electrical Cable Connections Not Subject A.2.1.37 Prior to the period of
Connections Not to 10 CFR 50.49 Environmental Qualification extended operation.

39. Subject to 10 CFR Requirements program.
50.49 Environmental
Qualification
Requirements

40. 345 KV SF 6 Bus Implement the 345 KV SF6 Bus program. A.2.2.1 Prior to the period of
extended operation.

41. Metal Fatigue of Enhance the program to include additional transients A.2.3.1 Prior to the period of
Reactor Coolant beyond those defined in the Technical Specifications and extended operation.
Pressure Boundary UFSAR. '
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No. PROGRAM or TOPIC COMMITMENT UFSAR SCHEDULELOCATION

Metal Fatigue of Enhance the program to implement a software program, A.2.3.1 Prior to the period of
Reactor Coolant to count transients to monitor cumulative usage on extended operation.42. Pressure Boundary selected components.

Pressure -Temperature Seabrook Station will submit updates to the P-T curves A.2.4.1.4 The updated analyses will
Limits, including Low and LTOP limits to the NRC at the appropriate time to be submitted atthe

43. Temperature comply with 10 CFR 50 Appendix G. appropriate time to comply
Overpressure Protection with 10 CFR 50 Appendix
Limits G, Fracture Toughness

Requirements.
Environmentally- (1) Consistent with the Metal Fatigue of Reactor Coolant A.2.4.2.3 At least two years prior to
Assisted Fatigue Pressure Boundary Program Seabrook Station will update entering the period of
Analyses (TLAA) the fatigue usage calculations using refined fatigue extended operation.

analyses, if necessary, to determine acceptable CUFs
(i.e., less than 1.0) when accounting for the effects of the
reactor water environment. This includes applying the
appropriate Fen factors to valid CUFs determined from an
existing fatigue analysis valid for the period of extended
operation or from an analysis using an NRC-approved
version of the ASME code or NRC-approved alternative
(e.g., NRC-approved code case).

44. (2) If acceptable CUFs cannot be demonstrated for all the
selected locations, then additional plant-specific locations
will be evaluated. For the additional plant-specific
locations, if CUF, including environmental effects is
greater than 1.0, then Corrective Actions will be initiated,
in accordance with the Metal Fatigue of Reactor Coolant
Pressure Boundary Program, B.2.3.1. Corrective Actions
will include inspection, repair, or replacement of the
affected locations before exceeding a CUF of 1.0 or the
effects of fatigue will be managed by an inspection
program that has been reviewed and approved by the
NRC (e.g., periodic non-destructive examination of the
affected locations at inspection intervals to be determined
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UFSARNo. PROGRAM or TOPIC COMMITMENT LOCATION SCHEDULE

by a method accepted by the NRC).

Mechanical Equipment Revise Mechanical Equipment Qualification Files. A.2.4.5.9 Prior to the period of
45. Qualification extended operation.
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B.1 INTRODUCTION

B.1.1 OVERVIEW

The license renewal Aging Management Program descriptions are provided in
this appendix for each program credited for managing aging effects.

The demonstration that aging effects will be adequately managed is performed
-by evaluating the aging management programs and associated activities
against certain required attributes. Each of the aging management programs
described in this appendix has ten elements which are consistent with the
attributes described in NUREG-1800 Appendix A.1, "Aging Management
Review - Generic (Branch Technical Position RLSB-1)" and in NUREG-1800
Table A.1-1 "Elements of An Aging Management Program for License
Renewal". The ten element detail is only provided when the program is plant
specific.

Credit for existing plant programs was considered and taken where
appropriate. The program applicability to Systems, Structure and Components
(SSCs) and commodities was considered and a'determination made with
respect to the effectiveness of the program in managing the aging effects.

Plant existing programs applied to age management are frequently associated
with regulatory commitments or requirements. Upon evaluation many of the
existing programs meet the license renewal 10 element attributes. If an
existing program did not adequately manage the identified aging effect, the
program was enhanced as necessary. New programs were created when no
program existed.

B.1.2 PROGRAM PRESENTATION

For those aging management programs that are comparable to the programs
described in Sections X and XI of NUREG-1 801, or are consistent with
exceptions, each program discussion is presented in the following format:

1. Program Description - Summary description of the Seabrook Station
program

2. NUREG-1801 Consistency - A statement of the consistency of. the
program with respect to the NUREG-1801 program

3. Exceptions to NUREG-1801 - Statement of exception(s) to the
NUREG-1 801 program with justification

4. Enhancements - Summary of enhancements, if needed, to attain
consistency With NUREG-1 801
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5. Operating Experience - Relevant operating experience pertaining to the
program

6. Conclusion- A statement attesting to the program adequacy for
managing associated aging effects

The statement of consistency of the Seabrook Station Aging Management
Program with respect to the NUREG-1801 program will take one of the three
following forms:

1. The Aging Management Program states that the plant program is
consistent with the recommendations of NUREG-1801, identifies no
exceptions to NUREG-1801, and identifies no enhancements. This
statement affirms that

a. the plant program corresponds to and contains the elements of the
referenced NUREG-1801 program;

b. the conditions at the plant are bounded by the conditions for which
the NUREG-1801 program was evaluated to the extent such
conditions are specified in the NUREG-1801 program description;
and

c. verifications have been completed and documented.

Therefore, the Aging Management Program identified in NUREG-1801
is being used.

2. The Aging Management Program states that the plant program is
consistent with the recommendations of NUREG-1801 with exception(s),
and either identifies enhancements or identifies no enhancements. This
statement affirms that

a. with the exception(s) identified, and enhancements, if any, the plant
program corresponds to and contains the elements of the referenced
NUREG-1801 program;

b. the conditions at the plant are bounded by the conditions for which
the NUREG-1801 program was evaluated to the extent such
conditions are specified in the NUREG-1801 program description;
and

c. verifications have been completed and documented.
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Therefore the Aging Management Program identified in NUREG-1801 is
being used, as modified by the exceptions. A justification for each
identified exception is provided.

3. The Aging Management Program states" that the plant program is
consistent with the recommendations of NUREG-1.801, identifies no
exceptions to NUREG-1801, but identifies enhancements. This
statement affirms that

a. with.those enhancements, the plant program corresponds to and
contains the elements of the referenced NUREG-1 801 program;

b. the conditions at the plant are bounded by the conditions for which
the NUREG-1801 program was evaluated to the extent such
conditions are specified in the NUREG-1801 description; and

c. verifications have been completed and are documented.

Therefore the Aging Management Program identified in NUREG-1801 is
being used.

The plant specific aging management programs are described in terms of the
10 program elements in NUREG-1800, Section A.1.2.3 "Aging Management
program Elements".

B.1.3 QUALITY ASSURANCE PROGRAM AND ADMINISTRATIVE
CONTROLS

The FPL/NextEra Energy Quality Assurance Program implements the
requirements of 10 CFR 50, Appendix B, and is consistent with the summary in
Appendix A of NUREG-1801. The elements of corrective action, confirmation
process, and administrative controls in the Quality Assurance Program are
applicable to both safety related and non-safety related systems, structures,
and components that are subject to an Aging Management Review. Each
element will be implemented as follows:

Corrective Actions

FPL/NextEra Energy Quality Assurance procedures, review and approval
processes, and administrative controls are implemented in accordance with the
requirements of 10 CFR Part 50, Appendix B. Conditions adverse to quality,
such as failures, malfunctions, deviations, defective material and equipment,
and non-conformances, are promptly identified and corrected. In the case of
significant conditions adverse to quality, measures are implemented to ensure
that the cause of the nonconformance is determined and that corrective action
is taken to preclude recurrence. In addition, the root cause of the significant
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condition adverse to quality and the corrective action implemented are
documented and reported to appropriate levels of management.

Confirmation Process

FPL/NextEra Energy Quality Assurance procedures, review and approval
,processes, and administrative controls are implemented in accordance with the
requirements of 10 CFR Part 50, Appendix B. Corrective actions and
administrative controls are accomplished by the implementation of the
Corrective Action Program and Nuclear Fleet procedures. The confirmation
process is part of the Corrective Action Program and includes:

1. review to assure that proposed actions are adequate

2. tracking and reporting of open corrective actions

3. review of corrective action effectiveness

Any follow-up activities required by the confirmation process are documented in
accordance. with the Corrective Action Program. The Corrective Action
Program encompasses the confirmation process for Aging Management
Programs and activities.

Administrative Controls

FPL/NextEra Energy Quality Assurance procedures, review and approval
processes, and administrative controls are implemented in accordance with the
requirements of 10 CFR Part 50, Appendix B. These administrative controls
include the provisions related to organization and management, procedures,
record keeping, review and audit, and reporting.

B.1.4 OPERATING EXPERIENCE

Operating experience is an important resource in identifying aging effects and
evaluating the effectiveness of Aging Management Programs. The Corrective
Action Program, system health reports, self assessments, Nuclear Oversight
Audits, and interviews with site personnel were the primary sources of plant-
specific operating experience related to these Aging Management Programs.

Since the materials used for structures and components at Seabrook Station
are common to most nuclear power plants and many non-nuclear power plants
that have long operating histories, industry-wide operating experience is also
valuable.- Screening of a large body of operating data yielded much useful data
relating to aging of plant structures and components.
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The Seabrook Station plant-specific data and the industry-wide operating data
were valuable in:

1. Providing bases for determining which aging effects require
management.

2. Demonstrating that existing programs are adequately managing the
aging effects.

3. Pointing out the need to enhance existing programs or the need for
entirely new programs.

The effects and mechanisms of age related degradation for SSCs at Seabrook
Station were developed from several sources. They include plant-specific and
industry operating experience and interviews with site personnel. No new
aging effects were identified. Known, aging effects and mechanisms for a given
environment and material were incorporated into NUREG-1801, up to the time
of its publication in Sept. 2005.

With respect to Aging Management Programs, existing programs/ activities
must demonstrate, with objective evidence, that they are effective in managing
the aging effects if credited. Operating experience related to the
program/activity, including past corrective actions resulting in program
enhancements, provides objective evidence the program adequately manages
the aging effects.

The FPUNextEra Energy Operating Experience Program provides guidance for
using, sharing, and evaluating operating experience information at
FPUNextEra Energy Nuclear Division sites. The procedure governing this
program provides guidance on the effective and efficient use of operating
experience information. The primary objectives of the FPL/NextEra Energy
Operating Experience Program are:

1. Systematic evaluation of significant nuclear plant operating experiences.

2. Incorporation of lessons learned into appropriate plant practices,
policies, programs, and procedures with the objective of preventing
similar issues.

3. Sharing of lessons learned internally and with other utilities to promote
industry-wide safety and reliability.

By increasing awareness of previous FPLJNextEra Energy Nuclear Division
and industry events and issues, the FPUNextEra Energy Operating Experience
Program expects to prevent similar events from occurring at FPL/NextEra
Energy Nuclear Division sites. The FPUNextEra Energy Operating Experience
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Program ensures that information that has the potential to affect safe and
reliable station operation is properly screened and addressed to ensure timely
response. This program promotes the identification and transfer of lessons
learned from industry, and internal events' such that these lessons are shared
between the FPL/NextEra Energy Nuclear Division and the nuclear industry.
This program describes the methodology for receiving, processing, status
reporting, screening, reviewing, evaluating, and taking_ preventive/corrective
actions in response to operating experience information. This program
satisfies the requirements of NUREG-0737, I.C.5, "Procedures for Feedback of
Operating Experience to Plant Staff' and 10 CFR 50.65, "Requirements for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants",
Sections (a)(1) and (a)(2).

B.1.5 NUREG-1801 CHAPTER Xl AGING MANAGEMENT PROGRAMS

The following Aging Management Programs are described in this appendix.
The programs are either generic in nature as discussed in NUREG-1801,
Chapter XI, "Aging Management Programs (AMPs)" or are plant-specific.
NUREG-1801 Chapter XI programs are listed in Section B.2.1. Plant-specific
programs are listed in Section B.2.2. All generic programs are either fully
consistent with or are consistent with some exceptions with programs
discussed in NUREG-1801. Programs are identified as either existing or new.

1. ASME Section XI Inservice Inspection, Subsections IWB, IWC,. and
IWD (B.2.1.1) [Existing]

2. Water Chemistry (B.2.1.2) [Existing]

3. Reactor Head Closure Studs (B.2.1.3) [Existing]

4. Boric Acid Corrosion (B.2.1.4) [Existing]

5. Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Heads of Pressurized Water Reactors (B.2.1.5) [Existing]

6. Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)
(B.2.1.6) [Not Used]

7. PWR Vessel Internals (B.2.1.7) [New]

8. Flow-Accelerated Corrosion (B.2.1.8) [Existing]

9. Bolting Integrity (B.2.1.9) [Existing]

10. Steam Generator Tube Integrity (B.2.1.10) [Existing]

11. Open-Cycle Cooling Water System (B.2.1.11) [Existing]

12. Closed-Cycle Cooling Water System (B.2.1.12) [Existing]
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13. Inspection of Overhead Heavy Load and Light Load (Related to

Refueling) Handling Systems (B.2.1.13) [Existing]

14. Compressed Air Monitoring (B.2.1.14) [Existing]

15. Fire Protection (B.2.1.15) [Existing]

16. Fire Water System (B.2.1.16) [Existing]

17. Aboveground Steel Tanks (B.2.1.17) [Existing]

18. Fuel Oil Chemistry (B.2.1.18) [Existing]

19. Reactor Vessel Surveillance (B.2.1.19) [Existing]

20. One-Time Inspection (B.2.1.20) [New]

21. Selective Leaching of Materials (B.2.1.21) [New]

22. Buried Piping and Tanks Inspection (B.2.1.22) [New]

23. One-Time Inspection of ASME Code Class 1 Small Bore-Piping
(B.2.1.23) [New]

24. External Surfaces Monitoring (B.2.1.24) [Existing]

25. Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components (B.2.1.25) [New]

26. Lubricating Oil Analysis (B.2.1.26) [Existing]

27. ASME Section XI, Subsection IWE (B.2.1.27) [Existing]

28. ASME Section XI, Subsection IWL (B.2.1.28) [Existing]

29. ASME Section XI, Subsection IWF (B.2.1.29) [Existing]

30. 10 CFR 50, Appendix J (B.2.1.30) [Existing]

31. Structures Monitoring Program (B.2.1.31) [Existing]

32. Electrical Cables and Connections Not Subject to 10 CFR 50.49 EQ
Requirements (B.2.1.32) [New]

33. Electrical Cables and Connections'Not Subject to 10 CFR.50.49 EQ
Requirements Used in Instrumentation Circuits (B.2.1.33) [New]

34. Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 EQ
Requirements (B.2.1.34) [New]

35. Metal Enclosed Bus (B.2.1.35) [New]

36. Fuse Holders (B.2.1.36) [New]
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37. Electrical Cable Connections Not Subject to 10 CFR 50.49 EQ
Requirements (B.2.1.37) [New]

38. 345 KV SF6 Bus (B.2.2.1) [New]

39. Boral Monitoring (B.2.2.2) [Existing]

40. Nickel-Alloy Nozzles and Penetrations (B.2.2.3) [Existing]

B.1.6 NUREG-1801 CHAPTER X AGING MANAGEMENT PROGRAMS

The following NUREG-1801 Chapter X, "Time-Limited Aging Analyses
Evaluation of Aging Management Programs Under 10 CFR 54.21 (c)(1)(iii)":
Aging Management Programs are described in Section B.2.3 of this appendix
as indicated. Programs are identified as either existing or new.

1. Metal Fatigue of Reactor Coolant Pressure Boundary (B.2.3.1)
[Existing]

2. Environmental Qualification (EQ) of Electrical Components
(Section B.2.3.2) [Existing]
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B.;

B.;

AGING MANAGEMENT PROGRAMS

2.0 AGING MANAGEMENT CORRELATION CHART- NUREG-1801
TO SEABROOK STATION PROGRAMS

The following Aging Management Programs are discussed in this appendix.
The programs are as discussed in NUREG-1801 or are specific to Seabrook
Station. All programs are fully consistent with NUREG-1801 or are consistent
with exceptions to the programs discussed in NUREG-1801.

NUmber G NUREG -.1..1 Program Seabro:ok Station P rogram.

ASME Section XI Inservice ASME Section Xl Inservice Inspection,
XI.M1 Inspection, Subsections IWB, IWC, Subsections IWB, IWC, and IWD

and IWD

XI.M2 Water Chemistry Water Chemistry

XI.M3 Reactor Head Closure Studs Reactor Head Closure Studs

XI.M4 BWR Vessel ID Attachment Welds Not Applicable
(Seabrook Station is a PWR)

XI.M5 BWR Feedwater Nozzle Not Applicable
(Seabrook Station is a PWR)

BWR Control Rod Drive Return Line Not Applicable
XI.M6 Nozzle (Seabrook Station is a PWR)

XI.M7 BWR St ress Corrosion Cracking Not Applicable

(Seabrook Station is a PWR)

XI.M8 BWR Penetrations Not Applicable
(Seabrook Station is a PWR)

XI.M9 BWR Vessel Internals Not Applicable
(Seabrook Station is a PWR)

XI.M10 Boric Acid Corrosion Boric Acid Corrosion

Nickel-Alloy Penetration Nozzles Nickel Alloy Penetration Nozzles
Welded to the Upper Reactor Vessel Weldedlo te Uer RV zClosu

XI.M11A - Closure Heads of Pressurized Water Welded to the Upper RV Closure
ReactorsHeads of PWRSReactors

Thermal Aging Embrittlement of Cast Not Used. Not credited for aging
Austenitic Stainless Steel (CASS) management.

Seabrook Station Unit 1
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Page B-11



Appendix B - Aging Management Programs

......... NUREG-1801 Programr Seabrook Statilon Program
Number

Thermal Aging and neutron Irradiation
XI.M13 Embrittlement of Cast Austenitic maNagement.

Stainless Steel (CASS)

Not Used. Not credited for aging
XI.M14 Loose Part Monitoring management.

Not Used. Not credited for aging
XI.M15 Neutron Noise Monitoring management.

XI.M16 PWR Vessel Internals PWR Vessel Internals

XI.M17 Flow-Accelerated Corrosion Flow Accelerated Corrosion

XI.M18 Bolting Integrity Bolting Integrity

XI.M19 Steam Generator Tube Integrity Steam Generator Tube Integrity

XlM20 Open-Cycle Cooling Water System Open-Cycle Cooling Water System

XI.M21 Closed-Cycle Cooling Water System Closed-Cycle Cooling Water System

Not Used. Not credited for aging
XI.M22 Boraflex Monitoring management. This material is not

credited in the Spent Fuel Pool

Criticality Analysis

Inspection of Overhead Heavy Load Inspection of Overhead Heavy Load
XI.M23 and Light Load (Related to And Light Load (Related to Refueling)

Refueling)Handling Systems Handling Systems

XI.M24 Compressed Air Monitoring Compressed Air Monitoring

Xl M25 BWR Reactor Water Cleanup System Not Applicable

(Seabrook Station is a PWR)

XI.M26 Fire Protection Fire Protection

XI.M27 Fire Water System Fire Water System

Not Used. The aging effects
associated with buried piping and

XI.M28 Buried Piping and Tanks Surveillance tanks will be adequately managed by
X.M34, Buried Piping Inspection

Program (B.2.1.22).

XI.M29 Aboveground Steel Tanks Above Ground Steel Tanks

Seabrook Station Unit 1
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NUE-Bl NURE.G-1,801 Prga Seabrook Station Program
iNutniber aia,- .

XlIM30 Fuel Oil Chemistry Fuel Oil Chemistry

XI.M31 Reactor Vessel Surveillance Reactor Vessel Surveillance

XI.M32 One-Time Inspection .One-Time Inspection

XI.M33 Selective Leaching of Materials Selective Leaching of Materials

XI.M34 Buried Piping and Tanks Inspection Buried Piping and Tanks Inspection

One-Time Inspection of ASME Code One-Time Inspection of ASME Code
X.M35 Class 1 Small Bore-Piping Class 1 Small Bore Piping

XI.M36 External Surfaces Monitoring External Surfaces Monitoring

Not Used. Not credited for aging
XI.M37 Flux Thimble Tube Inspection management.

Inspection of Internal Surfaces in Inspection of Internal Surfaces in
XI.M38 Miscellaneous Piping and Ducting Miscellaneous Piping and Ducting

Components Components

XI.M39 Lubricating Oil Analysis Lubricating Oil Analysis

XI.S1 ASME Section XI, Subsection IWE ASME Section Xl, Subsection IWE

XI.S2 ASME Section XI, Subsection IWL ASME Section Xl, Subsection IWL

XI.S3 ASME Section XI, Subsection IWF ASME Section Xl, Subsection IWF

XI.S4 10 CFR 50, Appendix J 10 CFR Part 50 Appendix J

Included In Structures Monitoring
Xl .S5 Masonry Wall Program Program

XI.S6 Structures Monitoring Program Structures Monitoring Program

RG 1.127, Inspection of Water- Included In Structures Monitoring'
XI.S7 Control Structures Associated with Program

Nuclear Power Plants

Protective Coating Monitoring and Not Used. Not credited for aging
Maintenance Program management.

Electrical Cables and Connections Electrical Cables and Connections Not
XLE1 Not Subject to 10 CFR 50.49 Subject to 10 CFR 50.49 EQ

Environmental Qualification Requirements
Requirements*
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N~UREG-1801 .. . . . . . . . . . . . .

Number NUREG-1801 Program Seabrook Station Program

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

XI.E2 Environmental Qualification Subject to 10 CFR 50.49 EQ.
Requirements Used in Requirements Used in Inst. Circuits
Instrumentation Circuits

Inaccessible Medium Voltage Cables Inaccessible Medium-VoltageC
Not Subject to 10 CFR 50.49 n otc s ubje t o 1 CF 504

XI.E3 Environmental QWalification Not Subject to 10 CFR 50.49

Requirements Requirements

XI.E4 Metal Enclosed Bus Metal Enclosed Bus

XI.E5 Fuse Holders . Fuse Holders

Electrical Cable Connections Not Electrical Cable Connections Not
XIE6 Subject To 10 CFR 50.49 Subject to 10 CFR 50.49Environmental Qualification Environmental Qualification

Requirements Requirements

Metal Fatigue Of Reactor Coolant Metal Fatigue of Reactor Coolant
Pressure Boundary Pressure Boundary Program

Concrete Containment Tendon Not Used. Not credited for aging
Prestress management.

Environmental Qualification (EQ) Of Environmental Qualification (EQ) of
Electrical Components Electric Components

N/A - Seabrook Station Plant Specific 345 KV SF6 Bus
Program

Seabrook Station Plant Specific Boral MonitoringN/A oaIMntrg
Program

N/A Seabrook Station Plant Specific Nickel-Alloy Nozzles and Penetrations
Program
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B.2.1 NUREG-1 801 CHAPTER XI AGING MANAGEMENT
PROGRAMS

B.2.1.1 ASME SECTION XI INSERVICE INSPECTION, SUBSECTIONS

IWB, IWC, AND IWD

Program Description

The Seabrook Station ASME Section XI, Subsections IWB, IWC and IWD
Inservice Inspection Program is an existing program that manages the aging
effects of cracking due to cyclic loading, primary water stress corrosion
cracking, stress corrosion cracking, cracking, due to thermal and mechanical
loading, loss of fracture toughness due to thermal aging embrittlement, loss of
material due to general, pitting and crevice corrosion, and loss of material due
to wear in ASME Code Class 1, 2, and 3 piping and components within the
scope of License Renewal. The program includes periodic visual, surface
and/or volumetric examinations of all ASME Code Class 1, 2 and 3 pressure-
retaining components, their supports and integral attachments (including
welds, pump casings, valve bodies and pressure-retaining bolting) and
leakage tests of pressure retaining components. These are identified in
ASME Section XI, "Rules for Inservice Inspection of Nuclear Power Plant
Components", or commitments requiring augmented Inservice Inspections,
and are within the scope of license renewal.

The Code of Federal Regulations, 10 CFR 50.55a, "Codes and Standards",
requires that Inservice Inspection of ASME Code Class 1, 2, and 3 pressure
retaining components, their integral attachments and supports be conducted in
accordance with the latest edition of ASME Section XI approved by the NRC
twelve months prior to the start of a ten-year interval. The Inservice Inspection
Program for the second (2 nd) ten-year interval, which began on August 19,
2000 for Seabrook Station, implements the 1995 edition with the 1996
addenda, of ASME Section XI. The program is implemented in accordance
with the requirements of 10 CFR 50.55a, with specified limitations,
modifications and NRC-approved alternatives, and utilizes ASME Section Xl,
Subsections IWB, IWC, and IWD. The program provides for augmented
inspections of components and their attachments as required or recommended
by regulatory, or Nuclear Steam System Supplier (NSSS) technical
publications.

The Seabrook Station ASME Section XI Program provides the requirements for
Inservice Inspection, repair, and replacement of all ASME Code Class 1, 2, and
3 components within scope, for license renewal. The program includes those
components specified in subsections IWB-1 100, IWC-1 100, and IWD-1 100 for
Class 1, 2, and 3 components, respectively, and includes all pressure retaining
components and their integral attachments.- The components described in sub-
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articles IWB-1220, IWC-1220 and IWD-1220 (Components Exempt from
Examination) are exempt from the examination and pressure test requirements
of sub-articles IWB-2500, IWC-2500 and IWD-2500. The components in scope
of the Seabrook Station ASME Section Xl program are included in the Inservice
Inspection program and repair and replacement activities, and are implemented
in accordance with the requirements of ASME Section XI, subsection IWA-
4000.

The Technical Specification commitments for the scope of this program, as
described inthe Seabrook Station In-service Inspection Reference Manual, are
addressed in Technical Specification Sections 4.0.5, "Surveillance
Requirements for Inservice Inspection", and 6.7, "Programs and Procedures".

The Seabrook Station Inservice Inspection Program consists of condition
monitoring activities that detect degradation of components before loss of
intended function. No preventive or mitigating attributes are associated with
these activities.

The Seabrook Inservice Inspection program utilizes ASME Section XI Tables
IWB-2500-1, IWC-2500-1 and IWD-2500-1, for Class 1, 2 and 3 components
respectively, to determine the examination requirements, develop the
examination procedures, and schedule the examinations required for each
inspection interval and the examinations for each inspection period. The
tables specify the extent and schedule of the inspection and the examination
methods for the components of pressure-retaining boundaries.

The Seabrook Station ASME Section X1 Inservice Inspection Program
includes a variety of inspection and testing activities that are designed to
detect degradation due to aging effects prior to loss of intended function.

The extent and schedule of the inspection and test techniques prescribed by
the program are designed to maintain structural integrity and ensure that
aging effects will be discovered and repaired before the loss of a component
intended function. Inspection can reveal crack initiation and growth, loss of
material due to corrosion, leakage, and indications of degradation caused by
wear or stress relaxation, such as verification of clearances, settings, physical
displacements, loose or missing parts, debris, wear, erosion, or loss of
integrity at bolted or welded connections.

The program uses three types of examination; visual, surface, and volumetric
in accordance with the general requirements of Article IWA-2000. VT-1 visual
examination detects discontinuities and imperfections, such as cracks,
corrosion, wear, or erosion, on the surface of components. VT-2 Visual
examination detects evidence of leakage from pressure-retaining
components, as required during the system pressure test. VT-3 visual
examination (a) determines the general mechanical and structural condition of

Seabrook Station Unit 1 Page B-16
License Renewal Application



Appendix B - Aging Management Programs

components by verifying parameters, such as clearances, settings, and
physical displacements; and (b) detects discontinuities and imperfections,
such as loss of integrity at bolted or welded connections, loose or missing
parts, debris, corrosion, wear, or erosion.

Surface examination uses magnetic particle, liquid penetrant, or eddy current
examinations to indicate the presence of surface discontinuities and flaws.

Volumetric examination uses radiographic, ultrasonic, or eddy current (for
steam generator tubing only) examinations to indicate the presence of
discontinuities or flaws throughout the volume of material. If used for
examinations other than steam generator tube inspections, eddy current is
considered a surface examination technique. The non-destructive
examination (NDE) techniques used to inspect ASME Code Class 1, Class 2,
and Class 3 components are consistent with the referenced ASME Section XI
Code for those components.

Examination requirements for Class 1 and 2 pressure-retaining bolting are in
accordance with ASME Section Xl, Table IWB 2500-1 or IWC 2500-1. For
Class 1 components, Table IWB 2500-1, examination category B-G-1, for
bolting greater than 2 inches in diameter, specifies volumetric examination of
studs and bolts and VT-1 visual examination of surfaces of nuts, washers,
bushings, and flanges. - Examination category B-G-2, for bolting 2 inches or
smaller requires VT-1 visual examination of surfaces of bolts, studs, and nuts.

Examination Categories B-P and C-H, require VT-2 visual examination
(IWA-5240) during system leakage testing of all pressure-retaining ASME
Code Class 1 and 2 components, according to Tables IWB-2500-1 and IWC-
2500-1 respectively. The extent and schedule of inspections, in accordance
with Tables IWB-2500-1 and IWC-2500-1 ensure detection of aging
degradation before the loss of the intended function. The Seabrook Station
ASME Section XI Inservice Inspection Program performs the necessary
inspections per the requirements of tables IWB-2500-1, IWC-2500-1, and
IWD-2500-1. These inspections include the applicable portions of
examination categories; B-A, B-B, B-D, B-G-1, B-G-2, B-K, B-L-2, B-M-2, B-
N-I, B-N-2, B-N-3 B-O, B-P, C-A, C-B, C-C, C-F-i, C-F-2, C-H, D-A, and D-B.
The applicable portions of categories B-F and B-J are currently included in
the Risk Informed Inservice Inspection Program. Examination categories not
listed above are not applicable to Seabrook Station.

The examinations listed above are based on specific ASME Code Editions
and Addenda and will change throughout the extended period as required
and/or allowed by 10 CFR 50.55a.

The examination schedules contained in the Seabrook Station Inservice
Inspection Program meet the requirements of ASME Section XI, IWB-2412,
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IWC-2412, and IWD-2412, respectively (Inspection Program B). The
Inservice Inspection Program also meets the requirements for the extent and
frequency of examinations specified by the ASME Section XI, IWB-2500-1,
IWC-2500-1, and IWD-2500-1 and in accordance with the requirements of 10
CFR 50.55a, with specified limitations, modifications and NRC-approved
alternatives. If flaw indications or relevant conditions of degradation are
found, additional examinations, may be necessary.

In some cases, an evaluation in accordance with ASME Section XI,
IWB-3100, IWC-3100, or IWD-3100 may be used to quality a component with
flaw indications as acceptable for continued service. In such cases, the areas
containing such flaw indications and relevant conditions are reexamined
during the next three inspection periods of IWB-2400 for Class 1 components
and for the next inspection period of IWC-2400 and IWD-2400 for Class 2 and
Class 3 components, respectively. Examinations that reveal indications that
exceed the acceptance standards are extended to include additional
examinations in accordance with ASME Section XI, IWB-2430, IWC-2430, or
IWD-2430 for Class 1, 2, or 3 components, respectively, The Seabrook
Station Inservice Inspection Program meets the ASME Section Xl
requirements with respect to inspection schedules, extent, method, .and
frequency of examination, flaw evaluations, and additional examinations.

Indications or relevant conditions are evaluated in accordance with IWB-3000,
IWC-3000, or IWD-3000 for Class 1, 2, or 3 components, respectively.
Examination results are evaluated in accordance with IWB-3100, IWC-3100, or
IWD-3100 by comparing the results with the acceptance standards of
IWB-3400 and IWB-3500 or IWC-3400 and IWC-3500 or IWD-3400 and IWD-
3500 for Class 1 or Class 2 and 3 components, respectively. In rare cases,
flaws exceeding the size of allowable flaws, as defined in IWB-3500 or
IWC-3500 may be evaluated by using the analytical procedures of IWB-3600 or
IWC-3600.
Repairs and replacements are performed in accordance with the Seabrook

Station ASME Section XI Repair and Replacement Program.

NUREG-1801 Consistency

NUREG-1801, Rev 1, discusses the use of the 2001 edition including the
2002 and 2003 addenda of ASME Section Xl code, but allows use of other
editions of the ASME Code as long as there is justification. The Seabrook
Station Inservice Inspection Program Plan for the second ten-year inspection
interval effective from August 19, 2000 through August 18, 2010, approved
per 10 CFR 50.55a, is based on the 1995 edition including the 1996 addenda.
The next and subsequent 120-month inspection intervals for Seabrook
Station will incorporate the requirements specified in the version of the ASME
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Code incorporated into 10 CFR 50.55a twelve months before the start of the
inspection interval.

Thisprogram is consistent with NUREG-1801 XI.M1.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

The Seabrook Station Corrective Action Program is used to track, trend and
evaluate plant issues and events. Those issues and events, whether external
or plant specific, that are potentially significant to the ASME Section XI
InserviceInspection Program are evaluated. The ASME Section XI Inservice
Inspection Program is augmented, as appropriate, if these evaluations show
that program changes will enhance program effectiveness.

Site specific Operating Experience is included below.

1. In February 2001, a post-outage review of the work performed on two
valves to replace the body to bonnet gaskets revealed that there had been
an opportunity to perform a VT-3 visual examination of the internal surface
of the valve body during that work. ASME Section XI, Table IWB-2500-1,
Examination Category B-M-2, Item No. B12.50 requires an internal surface
examination of at least one valve in each group of similar valves during the
Ten-Year Inservice Inspection Interval. These valves are two of six in a
particular group. Although there was no requirement to perform a VT-3
visual examination during this work, doing so might have precluded the
need to open and inspect another valve in this group during the ten year
interval.

As a result of this discovery, the applicable maintenance valve procedures
were revised to add a note to the prerequisites section. The note states
that a VT-3 visual examination may be required when a Class 1 valve,
greater than 4 inches is disassembled. A sign off step was added that
states that engineering has evaluated the need for a VT-3 visual
examination.

This example demonstrates that deficiencies in procedures are identified
and updated as necessary to ensure the program remains effective.
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2. In March, 2008, while performing a VT-2 visual examination during an
ASME Section XI Inservice Inspection of the Containment Building Spray
system, the VT-2 visual examiner identified excessive dry boric acid
accumulation on Containment Building Spray system valve (CBS-V-17)
gland leak-off plug. Subsequently, the boric acid leakage was evaluated per
the Seabrook Station Boric Acid Corrosion Program and the gland leak-off
plug was tightened and the leakage was stopped.

Similarly, on September 6, 2006, while performing a VT-2 visual
examination during an ASME Section Xl Inservice Inspection of the Main
Steam supply to the Emergency Feedwater Pump turbine, the VT-2
inspector identified a packing leak on a Main Steam valve (MS-V-402) with
the Emergency Feedwater steam supply header pressurized to Main Steam
header pressure. Subsequently, the packing was adjusted to stop the
packing leak.

These examples demonstrate that the VT-2 inspections per the ASME
Section Xl Inservice Inspection Program have been effective in identifying
degraded conditions and corrective actions have been taken prior to loss of
intended function.

3. Prior to all refueling outages in which ASME Section XI Inservice
Inspections are scheduled to be performed, a review is conducted of all of
the previous Inservice Inspection data reports. During data review for the
upcoming Refueling Outage 12 (Spring of 2008) Inservice Inspection
activity, an observation was made related to the regenerative heat
exchanger shell circumferential welds. The two welds at issue were last
examined during Refueling Outage 9 (Fall of 2003)-and were not part of the
planned Refueling Outage 12 Inservice Inspection scope.

The previous data indicated that the examination area only included the
inner 1/3 thickness of the weld plus 1/2 inch of the adjacent base material
and not the required full volume of the weld plus 1/2 inch of the adjacent
base material required by ASME Section X1 table IWC-2500-1. This meant
that the examination was performed only on a portion of the examination
volume specified in ASME Section Xl and the Seabrook Station Inservice
Inspection Reference Manual.

As a result of this limited inspection, a procedure update was processed to
prevent recurrence. The required examination volume was inspected
during that upcoming outage.

This example demonstrates that deficiencies in procedures are identified
and updated as necessary to ensure that the program remains effective.
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4. In July 2009, a Nuclear Oversight Audit was performed on the Seabrook
Station ASME Section XI Inservice Inspection Program. The Inservice
Inspection audit evaluated the Seabrook Station Inservice Inspection
Program, processes, personnel qualifications, and documentation/records
for compliance with Regulatory and Seabrook Station requirements. The
audit was performed through document review, personnel interviews, and
field observations.

The audit team concluded that Seabrook Station's implementation of the
Inservice Inspection Program and related activities, and related Inservice
Inspection Technical Specification surveillances are being performed at
the required frequency and are effectively implemented in accordance with
Regulatory, ASME Code, Seabrook Station, and Industry requirements.

This example demonstrates that periodic assessments are performed to
evaluate the effectiveness of the program and to identify the areas that
need improvement to maintain the effective performance of the program.

5. During Refueling Outage 13 (Fall of 2009), an ultrasonic examination was
performed on Train "B" Residual Heat Removal (RH) Mixing Tee to detect
thermal fatigue cracking as recommended by Electric Power Research
Institute Material Reliability Program (EPRI MRP-192), "Materials Reliability
Program: "Assessment of RHR Mixing Tee Thermal Fatigue in PWR
Plants". The area examined included the downstream tee-to-pipe weld and
the adjacent base material for 0.25 inch past the counterbore. The
ultrasonic examination identified a rejectable indication in the pipe wall
downstream of the Mixing Tee.

Evaluation of the condition concluded that the flaw was indicative of thermal
fatigue cracking in the 'B' Train Residual Heat Removal piping downstream
of the mixing tee. Thermal fatigue cracking had been identified at the
location of hot and cold water mixing in Residual Heat Removal Systems in
foreign nuclear power plants as discussed in EPRI MRP-1 92. Mixing of hot
and cold fluids at the mixing tee downstream of the heat exchanger had
caused thermal fatigue cracking of the piping as specifically described in the
EPRI MRP.

An Operability Determination was performed to demonstrate the continued
operability of the system. As part of the extent of condition review, an
ultrasonic examination of the Train "A" Residual Heat Removal Mixing Tee
was performed and no indications of cracking were identified. The piping
downstream of the Train "B" Residual Heat Removal Mixing Tee was
replaced after full core offload. Residual Heat Removal system run time
history was reviewed and documented for both trains from plant startup
through and including Cycle 13 in support of developing re-inspection
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intervals in accordance with MRP-192. The affected areas were included in
the ASME Section XI Inservice Inspection Program for inspection at a
frequency commensurate with that defined in MRP-192.

This example demonstrates that augmented inspections are conducted and
appropriate actions taken in response to industry events.

These examples provide objective evidence that the Seabrook Station ASME
Section XI Inservice Inspection, Subsections IWB, IWC, and IWD program has
been effective in identifying degraded- conditions in advance of any loss, of
intended function. Appropriate guidance for evaluation, repair, or replacement
is provided for. locations where degradation is found. Assessments of the
ASME Section Xl Inservice Inspection program are-performed to identify the
areas that need improvement to maintain the effective performance of the
program.

Conclusion

The Seabrook Station ASME Section XI Inservice Inspection, Subsections
IWB, IWC, and IWD Program provides reasonable assurance that the aging
effects will be adequately managed such that applicable components will
continue to perform their intended functions consistent with the current
licensing basis for the period of extended operation.

B.2.1.2 WATER CHEMISTRY

Program Description

The Seabrook Station Water.Chemistry Program is an existing program that
manages the aging effects of cracking, loss of material, and reduction of heat
transfer in the primary and secondary water systems. The primary scope of
this program consists of the Reactor Coolant system and related auxiliary
systems containing treated water, reactor coolant, treated borated water and
steam. Chemistry programs are used to control water chemistry for impurities
and rely upon periodic monitoring and control of detrimental contaminants
below the levels known to cause cracking, loss of material or reduction of heat
transfer. Seabrook Station is a pressurized water reactor and subscribes to
those objectives and guidelines applicable to pressurized water reactors
(PWRs).

NUREG-1801 Section XI.M2 for Water Chemistry.. state that the water
chemistry program for PWRs relies on monitoring and control of reactor water
chemistry based on industry guidelines such as the Electric Power Research
Institute (EPRI) technical reports TR-105714, Rev. 3 and TR-102134, Rev. 3,
or later revisions. The latest revisions to these industry guidance documents
were published as 1014986, "Pressurized Water Reactor Primary Water
Chemistry Guidelines - Revision 6", and 1016555, "Pressurized Water

Seabrook Station Unit 1 Page B-22

License Renewal Application



Appendix B - Aging Management Programs

Reactor Secondary Water Chemistry 'Guidelines - Revision 7". Seabrook
Station uses these latest revisions as the bases for the plant water chemistry
program, as allowed by NUREG-1801.

Seabrook Station uses a One-Time Inspection Program of selected
components at susceptible (low-flow or stagnant) locations to verify the
effectiveness of the chemistry control program.

The Water Chemistry Program mitigates the aging effects of loss of material
due to general, pitting, and crevice corrosion; cracking due to Stress
Corrosion Cracking (SCC); Steam Generator tube degradation caused by
intergranular attack (IGA) and outer diameter stress corrosion cracking
(ODSCC); and reduction of heat transfer caused by fouling for the internal
surfaces of primary and secondary systems by controlling the chemical
species that cause the underlying aging mechanisms that result in the aging
effects. The chemistry parameters measured are defined and listed- in the
Seabrook Station Primary and Secondary Water Chemistry Monitoring
Programs for all modes of operation. Because it is a mitigation program, the
Water Chemistry Program does not detect aging effects directly. However, in
selected areas it does monitor for the presence of iron and copper, which
could indicate loss of material in some components.

The chemistry parameters, including chlorides, fluorides, dissolved oxygen
and sulfate concentrations, are measured utilizing standard proven industry
techniques. Water chemistry control is in accordance with EPRI 1014986,
"Pressurized Water Reactor Primary Water Chemistry Guidelines - Revision
6", for primary water chemistry and EPRI 1016555, "Pressurized Water
Reactor Secondary Water Chemistry Guidelines - Revision 7", for secondary
water chemistry.

The Seabrook Station Water Chemistry Program establishes the plant water
chemistry specifications for chemical species, sampling and analysis
frequencies, and corrective actions (e.g., actions levels and responses to
out-of-specification water chemistry conditions). This program is administered
in accordance with the Seabrook Station Chemistry Manual, including the
Seabrook Station Primary Chemistry Control Program and Secondary
Chemistry Control Program. These programs and procedures provide the
necessary primary and secondary water chemistry controls to minimize
contaminant concentrations and to mitigate loss of material due to general,
crevice and pitting corrosion and cracking caused by SCC.

PWR Primary Water Chemistry:

The Seabrook Station Primary Chemistry Control Program presents a
recommended sampling schedule, species to be analyzed, their limits, and
short-term corrective actions for anomalous results for the following systems
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and components:

a. Reactor Coolant
b. Accumulators
c. Spent Fuel Pool
d. Refueling Canal
e. Demineralized-Water Header
f. Chemical and Volume Control
g. Boric Acid Storage Tanks
h. Refueling Water Storage Tank
i. Reactor Makeup Water Storage Tank
j. Spray Additive Tank

Additionally, the Seabrook Station Primary Chemistry Control Program
provides parameter control limits for the respective sample points, as well as
appropriate short-term responses to anomalous or out-of-control analysis
results. The Primary Water Chemistry procedure follows EPRI water
chemistry guidelines in monitoring the concentration of chlorides, fluorides,
sulfates, lithium, and dissolved oxygen and hydrogen. One of the objectives
of the Primary System Strategic Water Chemistry Plan is contaminant
minimization. This objective is implemented through a routine sampling and
analysis program, with the data reviewed by personnel at three different
levels in the Seabrook organization.

PWR Secondary Water Chemistry:.

The Seabrook Station Secondary Chemistry Control Program sets the normal
sampling schedule, limits, and corrective actions when limits are exceeded for
steam generator blow down, feed water and condensate under power
operation, start-up, shutdown, and wet lay-up conditions. This procedure
follows EPRI water chemistry guidelines in monitoring secondary plant
parameters such as calculated concentration of hydrogen ions (pH) level,
cation conductivity, sodium, chloride, sulfate, lead, dissolved oxygen, iron,
copper, and hydrazine. The program also includes sampling and control of
chemistry parameters for the auxiliary systems such as the Auxiliary Boiler,
Demineralized Water and Condensate Storage Tank.

The Seabrook Station Water Chemistry Program specifies the frequency of
sampling. Routine primary and secondary system sampling frequencies are
specified in station procedures in accordance with EPRI water chemistry
guidelines. The Seabrook Station Water Chemistry Program contains
guidance on increasing sampling frequency to address an abnormal
chemistry condition.

The Seabrook Station Water Chemistry Program contains the acceptance
criteria for various contaminants including limits specified in the EPRI water

Seabrook Station Unit 1 Page B-24
License Renewal Application



Appendix B - Aging Management Programs,

chemistry guidelines. The program also contains the actions to be taken for
different levels of the contaminants. Actions to be taken upon reaching each
chemistry action level are described in Seabrook Station procedures as,
required by the EPRI water chemistry guidelines. Evidence of aging effects
or unacceptable water chemistry results are evaluated using these
procedures and. addressed by the Seabrook Station Corrective Action
Program.

The Seabrook Station Water Chemistry Program follows the EPRI water
chemistry guidelines in identifying actions to be taken and time periods to be
imposed when returning parameters found to be outside the specified limits
back within the acceptable range. Unexpected and unacceptable chemistry
conditions are documented and evaluated in accordance with the Seabrook
Station Corrective Action Program.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M2.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

The Water Chemistry Program is a mitigation program that assures
contaminants are maintained below applicable limits to mitigate the aging of
plant piping and components. Demonstrations that the aging effects are
effectively managed are achieved through objective evidence that shows that
cracking, loss of material and reduction of heat transfer are being adequately
managed. The following examples of operating experience provide objective
evidence that the Seabrook Water Chemistry aging management program will
be effective in ensuring that intended functions will be maintained consistent
with the current licensing bases for the period of extended operation.

1. In December 2001, Condensate Storage Tank oxygen levels trended
upwards, increasing above 75 ppb. Review of the data indicated a potential
source of air in-leakage into the Condensate Storage Tank. The
Demineralized Water Storage Tanks were verified to have low oxygen
levels indicating the condition did n6t involve Demineralized Water
production or storage in the Water Treatment and Demineralized Water
systems.
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The oxygen levels did not decrease as expected when the Steam
Generator Blowdown system was aligned to the ocean and the Condensate
Storage Tank was partially refilled several times from the Demineralized
Water Storage Tank. As part of the corrective actions; a) the affected
portions of the Condensate and Demineralized Water systems were walked
down, b) oxygen samples were taken from alternate sample points to
validate the samples taken from the Condensate Storage Tank, c) a work
order was initiated to inspect the floating seal on the Condensate Storage
Tank, d) a work order was initiated to rework the mechanical seal on 1-CO-
P-233 (Condensate transfer pump), and e) the affected Condensate system
piping was inspected with 1-CO-P-233 shutdown for potential leakage from
the mechanical joints. Based on troubleshooting results and samples taken
by the Chemistry Department, the Condensate transfer pumpl-CO-P-233
was identified as the most likely source for the air in-leakage. Following
repair of the mechanical seal on 1-CO-P-233, the Condensate Storage
Tank chemistry returned to within Chemistry Program's specifications. This
example demonstrates that the Seabrook Station program is able to detect
adverse changes in chemistry parameters, identify the source of the
condition by the current monitoring and troubleshooting techniques, and
correct the condition to return the chemistry parameters to acceptable
levels.

2. During Refueling Outage 9 (Fall of 2003) Steam Generator Sludge
Analysis results indicated that low or less than detectable concentration of
contaminants (e.g. chloride, sulfate, and fluoride) and sulfur were detected
by bulk deposit analysis. This detection confirmed that chemistry control
was within EPRI Secondary Chemistry Control Guidelines. This example
demonstrates the effectiveness of the Secondary Chemistry Control
program.

3. In May 2005, during the planned down power for the "A" Main Feedwater
Pump lubricating oil strainer work, the control room was notified (at 85%
power) that the sodium levels in the Steam Generators were elevated. The
Chemistry Department was asked to perform a backup analysis of the
Steam Generators and the down power was stopped at the request of the
Chemistry Department Supervisor.

During the down power, the "C" Steam Generator exceeded action level 2
for sodium at approximately 61 ppb. The down power was stopped to
determine the reason for the elevated sodium levels and develop a course
of action. The reason for the sodium increase was determined' to be due to
hideout return of the sodium deposited in the Steam Generator crevices
from the Moisture Separator Reheater'replacement that occurred during
Refueling Outage 10 (Spring of 2005). The down power was continued at a
rate of 5% per hour after clearing action level 2 to allow continued cleanup
of the Steam Generators. Upon completion of the Main Feedwater Pump
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filter swap, the plant was held at approximately 55% power until all four
Steam Generators had cleared action level 1 for sodium. The plant then
was returned to full power. The Chemistry Department's discovery of the
hideout return was determined to be beneficial in that it allowed cleanup of
sodium from the crevices of the Steam Generators. This example
demonstrates that the Seabrook Station Water Chemistry program is able
to detect and identify the source of the small excursions using the current
monitoring and troubleshooting techniques.

4. In May 2005, when placing the Condensate Polishing System demineralizer
CPS-DM-35C into service, the Condensate system oxygen level spiked up
to 226 ppb by local analyzer indication. Condensate system oxygen level
exceeded the action level 2 value of 30 ppb for approximately 38 minutes.

Chemistry trouble shooting activities identified that the cause of the oxygen
spike was inadequate venting of the cation bed after the resin transfer and
prior to placing the standby cation bed on recycle. Due to the steps required
to ensure complete resin transfer from the cation storage tank (CPS-TK-
278) to any of the service vessels (CPS-DM-35 A/B/C), the water in the
standby vessel is saturated with air. It was determined that when the
Condensate Polisher is first started to support plant startup after an outage,
oxygen is not an issue when the condenser vacuum is broken. However,
once vacuum is established and the plant is in Mode 1, oxygen intrusion
from the Condensate Polishing System directly impacts Condensate system
oxygen levels.

As part of the evaluation of the condition, it was determined that oxygen will
be an issue after a resin charge is transferred into its service vessel. The
transfer process will introduce air into a service vessel, especially the air
mix step to ensure that mixed bed resin is properly mixed in the service
vessel. Subsequently, certain 'steps in the procedures were identified as
points in the resin transfer process where oxygen monitoring can occur.
Accordingly, procedure changes were implemented into Chemistry and
Operations procedures to support oxygen monitoring and to prevent
recurrence of this issue.

Although the Condensate Polishing system is not within the scope of
License Renewal, this example demonstrates that the Seabrook Station
Chemistry program is able to detect and identify the source of the small
excursions and take corrective actions to prevent recurrence using the
current monitoring and troubleshooting techniques.

5. -In November 2009, a Nuclear Oversight Audit was performed on the
Seabrook Station's Chemistry Control Program. The audit included a review
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of the Primary and Secondary Chemistry Control Programs. The audit
results were as follows:

Primary Water Chemistry:

The audit reviewed Chemistry Department sample results for the following
five primary systems:

- Reactor Coolant System
- Reactor Makeup Water Storage Tank
- Boric Acid Storage Tanks
- Safety Injection Accumulators
- Pressurizer Liquid

The audit found that the sample data met the sampling frequency and
requirements of the Seabrook Station Chemistry Manual and EPRI
Guidelines.

The audit also-found that the Chemistry Department, with coordination and
support from the Operations Department, continued to maintain control of
Reactor Coolant system lithium within tight limits, which results in a stable
pH and low Reactor Coolant system corrosion rates.

The audit also reviewed the Chemistry Department efforts to reduce the
transport of silica from the Spent Fuel Pool, Reactor Coolant system, and
the Refueling Water Storage Tank. The audit determined that Seabrook
Station is effectively addressing the Boraflex deterioration in the Spent Fuel
Pool, which results in the release of silica to the Reactor Coolant System
and Refueling Water Storage Tank during refueling outages. The addition
and use of the Silica Removal Skid (CBS-SKD-161) installed during cycle
13, which employs the use of reverse osmosis to remove silica from the
Refueling Water Storage Tank, was determined by the audit to have been
effectively implemented.

The audit concluded that Primary Chemistry Control met the requirements
of the Seabrook Station Chemistry Manual and EPRI Primary Chemistry
Control Guidelines.

Secondary Water Chemistry:

The audit reviewed the- Chemistry Department sample results for the
following six secondary systems:

- Steam Generator Blowdown
- Feedwater System
- Condensate System
- Demineralized Water Storage Tank
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- Auxiliary Demineralized Water Storage Tank
- Condensate Storage Tank

The audit found that the sampling frequency and analytical results met the
requirements of the Seabrook Station Chemistry Manual and EPRI
Secondary Chemistry Control Guidelines.

The audit concluded that the Seabrook Station Chemistry Program
minimized corrosion product transport and scale formation in Steam
Generators to prevent fouling and additional risk of stress corrosion
cracking by controlling secondary system pH. The audit also concluded
that volatile amines including Hydrazine (N2H4), Methoxypropylamine (MPA)
and Ethanolamine (ETA) were added as necessary to control system pH.

The audit concluded that the Secondary Plant Chemistry control was
satisfactory.

The operating experiences discussed above include examples of abnormal
transients that were identified by routine monitoring activities and corrective
actions that were put in place to correct or prevent reoccurrence of such
transients in the future. Assessments of the Water Chemistry program are
performed to identify the areas that need improvement to maintain the effective
performance of the program.

Conclusion

The Seabrook Station Water Chemistry Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.3 REACTOR HEAD CLOSURE STUDS

Program Description

The Seabrook Station Reactor Head Closure Studs Program is an existing
program that manages the aging effects of cracking and loss of material in the
Reactor Vessel flange stud hole threads, reactor head closure studs, nuts,
and washers per the requirements of ASME Section Xl, "Rules for Inservice
Inspection of Nuclear Power Plant Components". The Seabrook Station
program implements the requirements of ASME Section XI code as described
in the Seabrook Station ASME Section XI Inservice Inspection, Subsections
IWB, IWC, and IWD Program. Seabrook Station implements the guidance
outlined in Regulatory Guidance (RG) 1.65, "Material and Inspection for

Seabrook Station Unit 1 Page B-29
License Renewal Application



Appendix B - Aging Management Programs

Reactor Vessel Closure Studs", for preventive measures. These preventive
measures include material selection, appropriate coatings, and lubricants.

Potential cracking and loss of material in Reactor Vessel flange Stud hole
threads, reactor head closure studs, nuts, and washers are detected through
visual or volumetric examinations in accordance with ASME Section Xl
requirements. These inspections are conducted during refueling outages
while the vessel studs are removed. Studs, nuts, and washers are stored in
protective racks after removal. Reactor Vessel flange holes are plugged with
water tight plugs during cavity flooding. These methods assure the holes,
studs, nuts, and washers are protected from borated water during cavity
flooding.

The reactor flange and head are sealed by. two metallic O-rings. Leak-off
connections are provided between the O-rings and beyond the outer O-ring.
Reactor Vessel flange leakage is monitored prior to reactor startup during
Reactor Coolant system pressure testing each refueling outage. Following
reactor startup, any flange leakage is piped to the Reactor Coolant Drain
Tank. A high temperature indication in the piping indicates Reactor Coolant
leakage.

Seabrook Station follows ASME Subsection IWB, Examination Category
B-G-1 for pressure retaining bolting greater than 2 inches in diameter. The
appropriate examinations, as specified in ASME Section XI, Table
IWB-2500-1 and Code Case N307-3, "Ultrasonic Examination of Class I
Bolting, -Table IWB-2500-1, Examination Category B-G-1 Section X1,
Division 1," are used to manage the aging effects of loss of material due to
corrosion or wear, crack initiation and crack growth due to stress corrosion
and intergranular stress corrosion cracking on the reactor head closure
components.

Seabrook Station uses ASME Section XI Table IWB 2500, Examination
Category B-P visual (VT-2) inspections during pressure testing to detect
leakage from the Reactor Vessel head to vessel interface.

Seabrook Station implements the guidance outlined in RG 1.65 for preventive
measures. These preventive measures include material selection and use of
appropriate coatings and lubricants. Seabrook Station has 54 reactor head
closure studs and 54 spare studs. All are manufactured from SA-540, Class
3, Grade B24 material UFSAR Table 5.2-2). The maximum tensile strength is
less than 170 ksi (UFSAR Section 1.8). The reactor head closure studs are
coated with an anti-galling compound (PlasmaBond) and a station approved
lubricant is utilized during installation/removal of the studs that do not contain
molybdenum disulfide (MoS 2).
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The Seabrook Reactor Head Closure Studs Program schedules and performs
inspections to insure that degradation of vessel flange stud hole threads,
closure studs, nuts, and washers is discovered before loss of intended
function. The program utilizes visual and volumetric examinations in
accordance with the general requirements of Subsection IWA-2000 of ASME
Section XI to detect the presence of surface discontinuities, flaws, cracking
and loss of material by corrosion or wear. The frequency of the inspections is
in accordance with the requirements of ASME Section XI, Table IWB-2500-1,
Examination Category B-G-1. Seabrook Station does not have bushings on
the reactor head studs.

Reactor closure head studs are removed from the Reactor Vessel each
refueling outage. ASME Section XI Inservice Inspection examinations are
performed with the studs removed and consist of a volumetric examination in
accordance with Code Case N-307-3. The Code Case states that when
conducting ultrasonic examinations from the end of the stud or from the
center-drilled hole to satisfy the requirements of Table IWB-2500-1, the
surface examination requirement of the table (Item No. B6.30) may be
eliminated. The Reactor Vessel threads in the flange (Table IWB-2500-1 Item
B6.40) are inspected by volumetric examination. The closure head nuts and
washers are inspected by visual, VT-1, examination.

The Seabrook Station inspection schedule provides for timely detection of
cracks, loss of material, and leakage. The program complies with the
schedule requirements of ASME Section XI, IWB-2400, Inspection Program
B, and the extent and frequency of Table IWB-2500-1.

The Seabrook Station program requires that any indication or relevant
condition of degradation in the Reactor Vessel flange stud holes or the
closure stud bolting is evaluated in accordance with IWB-3100 by comparing
the inspection results with the acceptance standards of IWB-3400 and
IWB-3500.

Repairs and replacements are performed in accordance with the requirements
of ASME Section XI as identified in Seabrook Station ASME Section XI Repair
and Replacement Program and the material and inspection guidance of RG
1.65. NUREG-1801 specifies that repair and replacement should be performed
in accordance with the requirements of IWB-4000 and IWB-7000, respectively.
Sections IWB-4000 and IWB-7000 no longer exist in ASME Section XI. The
applicable repair and replacement guidance in the 1995 edition of ASME
Section XI is contained in Section IWA-4000. The Seabrook Station does not
consider this to be an exception to NUREG-1 801.
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NUREG-1801 Consistency

NUREG-1801, Rev 1, discusses the use of the 2001 edition including the
2002 and 2003 addenda of ASME Section XI code, but allows use of other
editions of-the ASME Code as long as there is justification. The Seabrook
Station Inservice Inspection Program Plan for the second ten-year inspection
interval effective from August 19, 2000 through August 18, 2010, approved
per 10 CFR 50.55a, is based on the 1995 edition including the 1996 addenda.
The next and subsequent 120-month inspection intervals for Seabrook
Station will incorporate the requirements specified in the version of the ASME
Code incorporated into 10 CFR 50.55a twelve months before the start of the
inspection interval.
This program, with the exception noted below, is consistent with

NUREG-1801 XI.M3.

Exceptions to NUREG-1801

1. NUREG-1801 XI.M3 states "Components are examined and tested as
specified in Table IWB-2500-1. Examination category B-G-1 for pressure-
retaining bolting greater than 2 in. diameter in reactor vessels specifies
volumetric examination of studs in place, from the top of the nut to the
bottom of the flange .hole, and surface and volumetric examination of studs
when removed"':

At Seabrook Station, the reactor closure head studs are removed from the
Reactor Vessel during each refueling outage. ASME Section XI Inservice
Inspections are performed with the, studs removed and consist of a
volumetric examination only as allowed by Code Case N-307-3,
"Ultrasonic Examination of Class I Bolting, Table IWB-2500-1,
Examination Category B-G-1 Section Xl, Division 1", and current version
of the ASME Section Xl Code.

Justification for the Exception

The Generic Aging Lessons Learned (GALL) aging management program
inspection requirements for Reactor Head Closure Studs are based the
ASME Section Xl Code requirements. NUREG 1801, .-Revision 0
requirements were based on Table IWB 2500-1 of the 1995 Edition
through the 1996 addenda of the ASME Code, Section XI. This code
edition included requirements for surface and volumetric examination of
reactor head closure studs when removed. The later version of the code
now endorsed by NUREG 1801, Revision 1 program (2001 edition
including the 2002 and 2003 addenda) has been updated to include the
.Code Case N-307-3 allowance not to require surface examination when
studs are removed. However, the detection of aging effects section of
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NUREG 1801 Revision 1 for this program still makes reference to the
"surface" examination as a requirement from the 1995 edition with 1996
addenda of the ASME Section XI Code.

The Seabrook Station Inservice Inspection Program Plan for the second
ten-year inspection interval effective from August 19, 2000 through August
18, 2010, approved per 10 CFR 50.55a, is based on the 1995 edition
including the 1996 addenda of the ASME Section XI Code including the
provisions of Code Case N-307-3. As allowed under the Code Case,
Seabrook Station no longer performs surface examinations and only
performs volumetric examination of the reactor head closure studs when
removed.

Program Elements Affected: Element 4 (Detection of Aging Effects).

Enhancements

None

Operating Experience

Review of plant-specific operating experience has not revealed any cases of
cracking or wear with the Seabrook Station Reactor Vessel studs, nuts, flange
stud holes, or washers.

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

1. During Refueling Outage.5 (Spring of 1997), Seabrook Station experienced
one stuck reactor head closure stud. This stud was cut out and appropriate
ASME Section Xl repairs/retests completed. The condition was attributed to
galling, which prompted an investigation into suitable anti-galling
compounds. In 2000, a spare set of reactor head closure studs were
coated with a nickel-silver palladium anti-galling compound. This coating
process was initially developed by Westinghouse and Texas Utilities under
the name of PlasmaBond (formerly known as Maglon). The coating process
has been successfully used at other nuclear power plants. The
PlasmaBond process was qualified for use at Seabrook Station by an
Engineering Change document. A pre-service inspection of these studs
(ultrasonic and magnetic particle testing) was performed in accordance with
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ASME Section XI prior to coating. During Refueling Outage 7 (Fall of
2000), the Seabrook Station reactor head closure studs were replaced with
the PlasmaBond coated studs. The studs removed were also coated using
the PlasmaBond process and stored as spares. These spare reactor head
closure studs were installed during Refueling Outage 13 (Fall of 2009) as
part of a periodic replacement of the PlasmaBond coated reactor head
studs. This example demonstrates that the Plasmabond coating has been
successful as an anti-galling treatment and has not adversely affected the
stud function.

2. During Refueling Outage 8 (Spring of 2002), during Reactor Vessel
disassembly, a condition report was generated when the workers reported
difficulty in removing the reactor head closure studs compared to previous
outages. Discoloration was also reported on some of the studs.
Subsequent inspections did not indicate any thread damage on any of the
studs. The discoloration on the PlasmaBond coating was determined to be
the lubricant used for stud removal and was considered to be normal and
not an indication of a degraded condition. Further evaluation and resolution
of this issue resulted in: a) purchase of a new stud removal tool, b) revision
to the Maintenance procedures to provide better direction to ensure that the
studs are protected from damage during installation and removal, and c)
development of a new maintenance procedure for inspection of the
PlasmaBond coating on the reactor closure head studs.

3. During Refueling Outage 10 (Spring of 2005), while performing verification
of the final elongation values of the reactor head studs, a condition report

-was initiated, which identified that Stud No. 30 was out of specified
elongation range by 0.002 inches. The acceptance values for final
elongation of the studs post tensioning were from 0.049 inches to 0.056
inches. Stud No. 30 was found to be tensioned to an elongation of 0.047
inches. Subsequently, an engineering evaluation was performed. This
evaluation concluded that the preload induced by the post tensioned final
elongation value of 0.047 inches for Stud No. 30 was more than adequate
to carry the Reactor Vessel pressure design loads. This condition did not
alter the original design intent or the function of the.stud to maintain Reactor
Coolant system pressure boundary and structural integrity of the reactor
head and flange connection for all service conditions.

4. The Seabrook Station Reactor Vessel studs, nuts and washers are 160%
ultrasonically inspected once every Inservice Inspection ten year interval.
The ultrasonic inspections of the 54 studs were divided up between the
scheduled refueling outages during the ten year interval. During Refueling
Outage .13 (Fall of 2009), which was the last scheduled outage for the
second ten year interval, the final 9 of the 54 studs were ultrasonically
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inspected with acceptable results. No unacceptable results have been
identified through these inspections.

The operating experience of the Reactor*Head Closure Studs Program shows
that there are no signs of age related degradation. The above examples
provide objective evidence that any anomalies or deficiencies are entered into
the corrective action process, the conditions are evaluated, and corrective
actions are taken when necessary to prevent recurrence.

Conclusion

The Seabrook Station Reactor Head Closure Studs Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.4 BORIC ACID CORROSION

Program Description

The Seabrook Station Boric Acid Corrosion Program is an existing program
that manages the aging effects of loss of material in mechanical, electrical, and
structural components due to leakage from systems containing borated water.
The Seabrook Station Boric Acid Corrosion Program implements the
recommendations of NRC Generic Letter (GL) 88-05, "Boric Acid Corrosion of
Carbon Steel Reactor Pressure Boundary Components in PWR Plants".
Degradation of the component due to boric acid corrosion can not occur
without leakage of borated water. Therefore, the program requires periodic
visual inspection of all systems within the scope of license renewal that contain
borated water for evidence of leakage, accumulations of dried boric acid, or
boric acid wastage. The scope of this program includes sources of borated
water-leakage that are outside the scope of GL 88-05 but are in proximity to
structures and components that are subject to aging management review.
The program provides for visual inspections and early discovery*of borated
water leaks such that mechanical, electrical, and structural components that
may be contacted by leaking borated water will not be adversely affected or
their intended functions impaired.

The Boric Acid Corrosion Program includes provisions for identification of
components exhibiting boric acid accumulations or leakage, evaluation of the
acceptability for continued service of components exhibiting boric acid
accumulations or leakage, trending and tracking of previously identified leaks
or boric acid accumulations, and taking appropriate corrective actions.
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As part of the 'Boric Acid Corrosion Program, Seabrook Station monitors
operating experience related to boric acid leaks and takes appropriate
corrective actions. By conducting visual inspections, locating the source of
the leaks when they are discovered, performing engineering evaluations, and
reviewing internal and external operating experience, the program ensures
that Structures, Systems and Components (SSCs) within the scope of license
renewal will continue to perform their intended functions.

Loss of material by boric acid wastage is also discussed for the Reactor.
Vessel (RV) head by the Nickel-Alloy Penetration Nozzles Welded to the
Upper RV Closure Heads of PWRs Program, B.2.1.5, and for the Reactor
Head closure studs by the Reactor Head Closure Studs Program, B.2.1.3.

The Seabrook Station Boric Acid Corrosion program includes requirements for:

a. monitoring of borated water systems for boric acid leakage,

b. visual inspections of mechanical, electrical, and structural component
surfaces that are potentially exposed to borated water leakage,

c. inspections for boric acid leakage during pressure testing,

d. timely discovery of the principal location of the leak, the leakage
pathway, and extent of condition,

e. removal of boric acid residue,

f. assessment of the corrosion and evaluation of the effects of leakage and
corrosion on components in a timely manner to maintain component
integrity, and

g. follow-up inspection for adequacy of corrective actions.

Preventive actions include improving maintenance practices such as revising
the valve packing program to improve packing design and techniques,
performance of periodic walk downs and leakage surveillances to identify
components that may require corrective maintenance, and monitoring locations
where potential leakage could occur. Timely 'repair of detected leakage
prevents or mitigates boric acid corrosion, and is accomplished in accordance
with the program's corrective action process.

The program relies on visual inspections conducted during normal plant
operation and when the plant is shutdown for refuelingl Visual inspections
include both focused inspections and observations by plant personnel during
normal operational activities. Personnel in'the plant look for boric acid residue
as a white crystal-like substance or any discoloration or moisture. The program
follows the guidelines in NRC GL 88-05 and provides for timely detection of
leakage during pressure testing or by observance of boric acid crystal deposits
during plant walkdowns and maintenance.
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The Seabrook Station program includes trending of boric acid leaks and status
for adverse conditions.

The Seabrook Station program acceptance criterion requires corrective actions
and/or further evaluation if any leakage or residue of boric acid is observed.
The Seabrook Station maintenance procedure for cleaning and inspection of
components subjected to boric acid leakage provides direction for performing
initial screening, inspection, cleaning and follow-up inspection of components
identified as boric acid leaking components. Engineering evaluation of boric
acid leakage effects on structures and components are performed per a
Seabrook Station procedure to -ensure that the intended functions of the
affected structures and components remains consistent with the design basis.

When boric acid leaks are discovered, they are entered into the Corrective
Action Program, evaluated, and are corrected through the corrective
maintenance process. This approach ensures that identified problems are
corrected and that component aging related to boric acid corrosion is effectively
managed.

NUREG-1801 Consistency

This program is consistent with NUREG-11801 XI.MIO.

Exceptions to NUREG-1801

None -

Enhancements

None

Operating Experience

Industry operating experience indicates that boric acid leaks can cause
significant corrosion damage to susceptible plant structures and components.
Program effectiveness reviews and self assessments of the boric acid
corrosion program identify the areas that need improvement to maintain the
quality of the program. Performance indicators for the Boric Acid Corrosion
Program show that the program is compliant with existing regulations and will
be able to manage boric acid corrosion during the period of extended
operation.

1. In August 2005, Institute of Nuclear Power Operations (INPO) conducted a
Primary Systems Review at Seabrook Statioil. This review noted a large
boric acid leakage backlog of work orders related to boric acid leakage.
Subsequent INPO mid-term and scheduled evaluation and assessment
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visits noted a continuing growth in the backlog. Subsequently, Seabrook
Station conducted benchmarking visits of INPO-recommended programs.
These visits identified common methods that had proved 'effective in
addressing boric acid leaks. Many of these methods were incorporated into
the Seabrook Station Boric Acid Corrosion Program. These changes
reduced the significant work order backlog from several hundred to less
than twenty within one operating cycle.

2. Several Seabrook Station condition reports document the effectiveness of
the Boric Acid Corrosion Program. Through field observations, the condition
reports document that when a boric acid deposit is observed, it is promptly
reported, evaluated, and repaired. One example is the discovery of boric
acid residue on a Chemical and Volume Control system valve (CS-V-158)
during a plant walkdown in 2008. The valve was categorized as an active
leak per the Boric Acid Corrosion Program. The boric acid leakage was
evaluated and the packing leak was repaired to eliminate the leakage.
Another example is the discovery of medium boric -acid buildup on a
Residual Heat Removal system valve (RH-V-15), in 2005, during ASME
Section XI Inservice Inspection of the Residual Heat Removal system. The
dry boric acid build up was at the body to bonnet joint on the valve. The
boric acid leakage was evaluated per the Seabrook Station Boric Acid
Corrosion Program and the body to bonnet gasket was replaced to
eliminate the leakage.

3. In November 2008, a self-assessment of the Boric Acid Corrosion Program
was performed. This self-assessment compared the Seabrook Station Boric
Acid Corrosion Program against the current industry guidance document,
which is WCAP-15988-NP, Revision 1, "Generic Guidance for an Effective
Boric Acid Inspection Program for Pressurized Water Reactors". This
WCAP was issued in February 2005 and identifies potential enhancements
to the Boric Acid Corrosion Programs described in the utility responses to
the GL 88-05.

Using the eleven Westinghouse Commercial Atomic Power (WCAP)
objectives, the Seabrook Station Boric Acid Corrosion Program was
assessed. This self-assessment identified the process as operationally'
sound and in a mode .of continuous improvement. Enhancements were
identified that would more closely align the Seabrook Station Boric Acid
Corrosion Program to the guidance document. The self-assessment
identified that the Seabrook Boric Acid Corrosion Program could benefit by
being more prescriptive in addressing some of the WCAP objectives. Four
condition reports were generated during the course of this Self Assessment.
None of these condition reports identified programmatic failures and all
were directed towards future boric acid program enhancements.
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These examples provide objective evidence that appropriate guidance exists
for identification, evaluation, and repaif/replacement of locations where boric
acid deposits are observed. Assessments of the Boric Acid. Corrosion Program
are performed to identify the areas that need improvement to maintain the
effective performance of the program.

Conclusion

The Seabrook. Station Boric Acid Corrosion Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis during the period of extended
operation.

B.2.1.5 NICKEL-ALLOY PENETRATION NOZZLES WELDED TO THE
UPPER REACTOR VESSEL CLOSURE HEADS OF
PRESSURIZED WATER REACTORS

Program Description

The Seabrook Station Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Heads of Pressurized Water Reactors Program is an
existing program that is part of the Inservice Inspection program and manages
the aging effects of cracking due to primary water stress corrosion cracking in
the reactor coolant environment. This program was established to ensure that
augmented In-Service Inspections of all nickel-alloy penetration nozzles welded
to the upper Reactor Vessel head will continue to be performed as mandated
by the latest requirements. The original program requirements were contained
in NRC Order EA-03-009, "Issuance of Order Establishing Interim Inspection
Requirements for Reactor Vessel Heads at Pressurized Water Reactors", as
amended by the First Revision of~the Order. The GALL program incorporates
any subsequent NRC requirements that may be established to supersede the
requirements of NRC Order EA-03-009. On September 10, 2008, the NRC
revoked Order EA-3-009 and replaced it with ASME Code Case N-729-1,
"Alternative Examination Requirements for PWR Reactor Vessel Upper Heads
With Nozzles Having Pressure-Retaining Partial-Penetration Welds, Section X1,
Division 1, Supp 4," as modified in 10 CFR 50.55a (g)(6)(ii)(D). Therefore, the
NRC requirements contained in 10 CFR 50.55a (g)(6)(ii)(D) are the currently
applicable NUREG-1801 aging management program for nickel-alloy
penetration nozzles welded to the upper RV closure heads of PWRs. -

The program is focused on managing the effects of cracking due to primary
water stress corrosion cracking of the nickel-alloy used in the fabrication of the
upper vessel head penetration nozzles.
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The program monitors for cracking due to primary water stress corrosion
cracking and loss of material due to boric acid corrosion in the upper vessel
head penetration nozzles to ensure that flaw indications are detected prior to
loss of their intended safety function and prior to any challenge to the structural
integrity of the nozzles. The program also monitors for evidence of Reactor
Coolant system leakage as a result of through-wall cracks that may exist in the
upper vessel head penetration nozzles or their associated partial penetration
J-groove welds. -The Seabrook Station inspections include bare metal visual
inspections of 100% of the Reactor Vessel head surface and ultrasonic testing
of each Reactor Vessel head penetration nozzle on a frequency prescribed by
ASME Code Case N-729-1, as modified in 10 CFR 50.55a.

Inspections in accordance with EA-03-009 or the First Revision to the Order
have been completed during Refueling Outage 8 (Spring of 2002), Refueling
Outage 9 (Fall of 2003), and Refueling Outage 11 (Fall of 2006). No
degradation of Reactor Vessel head penetration nozzles has been discovered
during these inspections. Based on degradation-free inspection results, ASME
Code Case ranking and operating schedule, the next inspection is scheduled
for Refueling Outage 14 (Spring of 2011), and will be performed in accordance
with ASME Code Case N-729-1, as modified in 10 CFR 50.55a (g)(6)(ii)(D).

The Seabrook Station program meets the requirements of the ASME Code
Case N-729-1, as modified in 10 CFR 50.55a, and is included as part of the
Seabrook Station Reference Manual - RCS Materials Degradation
Management Reference. The Seabrook Station Reactor Vessel head
penetrations are Alloy 600 and include one (1) penetration for the top head
vent and seventy-eight (78) -penetrations for control rod drives and
instrumentation. Initial evaluations performed in accordance with NRC Order
EA-03-009 determined that Seabrook Station fell into the low susceptibility
category for primary water stress corrosion cracking. ASME Code Case N-
729-1, as modified in 10 CFR 50.55a, requires calculations for Effective
Degradation Years (EDY) and Re-Inspection Years (RIY). These numbers are
used as a basis for determining inspection frequency. Seabrook Station has a
current value for EDY of 3.03 and the RIY value is 0.95 at the end of cycle 13
which ended in the fall of 2009. In accordance with Table 1, including note (4)
of ASME Code Case N-729-1, as modified in 10 CFR 50.55a, these values
result in an re-inspection frequency for visual exams of every third refueling
outage or 5 calendar years, and for volumetric examinations of every 8
calendar years.

The Seabrook Station Water Chemistry Program (B.2.1.2) is credited as a
preventive' measure to mitigate primary water stress corrosion cracking.

Repair, replacement, and mitigation activities are conducted in accordance with
the Seabrook Station ASME Section XI Repair/Replacement program.
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If flaw indications attributed to primary water stress corrosion cracking are
identified, whether acceptable or not for continued service under paragraphs
3130 or 3140 of ASME Code Case N-729-1, as modified in 10 CFR 50.55a, the
re-inspection frequency must be increased to each refueling outage instead of
the re-inspection intervals in accordance with Table 1, note (8),of ASME Code
Case N-729-1, as modified in 10 CFR 50.55a.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M11A.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Seabrook Station has not detected primary water stress corrosion cracking in
the Reactor Vessel head penetration nozzles and J-groove welds of the
Reactor Vessel closure head penetrations. Seveeal inspections 'have been
performed and no evidence of degradation of the vessel head penetration
nozzles and J-groove welds was found. A summary of these inspection results
from the past refueling outages is listed below.

1. During Refueling Outage 8 (Spring of 2002), a bare metal visual inspection
of the Reactor Vessel top head was performed. The robotic inspection
provided a 3600 view of each penetration and adjacent surfaces. No
evidence of penetration leakage was observed.

2. During Refueling Outage 9 (Fall of 2003), a control rod drive mechanism
canopy seal weld leak was discovered by evidence of boric acid on the
Reactor Vessel head flange during Reactor Vessel disassembly. An under
insulation inspection was conducted and another canopy seal weld leak
was discovered. Subsequently, the boric acid. deposits were removed and
the Reactor Vessel head was inspected. No underlying corrosion was.
found. The remaining control rod drive mechanism canopy seal welds were
also inspected and no additional leaks were discovered and no evidence of

,penetration leakage was observed. The evaluation of the condition
determined that the canopy seal weld failure mechanism was transgranular
stress corrosion cracking due to the presence of halogen species, most
likely chloride, in combination with oxygen. These types of canopy seal
weld leaks had been previously observed -in other PWRs. Approximately
forty-six canopy seal weld leaks had been reported in the industry as of
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October of 2003. The canopy seal weld is a non-structural- weld that
provides a seal to prevent Reactor Coolant leakage onto the Reactor
Vessel head. During Refueling Outage 9, these two leaks were repaired by
the installation of canopy seal clamp assemblies. The canopy seal. clamp
assembly is a mechanical device that seals the leaking weld by introducing
a compressive load into the weld to close the crack and precludes further
flaw propagation. This repair developed by Westinghouse is considered a
permanent fix.

Follow up inspections were performed during Refueling Outage 10 (Spring
of 2005) and again during Refueling Outage 11 (Fall of 2006), and no
additional canopy seal weld leaks were identified.

3. During Refueling Outage 11 (Fall of 2006), the Reactor Vessel head
inspections were conducted as required by First Revised NRC Order EA-
03-009. The inspections included a robotic bare metal visual inspection of
each penetration and head surface from the'top. A robotic inspection of J-
Groove welds and penetration tubes from the underside of the head was
performed using ultrasonic and surface examination techniques. No
unacceptable indications were discovered.

The next scheduled bare metal visual inspection of the Reactor Vessel top
head penetrations is scheduled for Refueling Outage 14 (Spring of 2011).

The review of operating experience provides objective evidence that the
closure head components are in good condition and that the Nickel-Alloy
Penetration Nozzles Welded to the Upper RV Closure Heads of PWRs

.Program is effective in detecting any flaw indications prior to the loss of
intended function. Appropriate guidance for evaluation, repair, or replacement
is provided for locations where degradation is found.

Conclusion

The Seabrook Station Nickel-Alloy Penetration Nozzles Welded to the Upper
RV Closure Heads of PWRs Program provides reasonable assurance that the
aging effects will be will be adequately managed such that applicable
components will continue to perform their intended functions consistent with
the current licensing basis for the period of extended operation.

B.2.1.6 THERMAL AGING EMBRITTLEMENT OF CAST AUSTENITIC
STAINLESS STEEL (CASS)

This program is not used at Seabrook Station. The Seabrook Station Reactor
Coolant system contains statically cast fittings constructed of SA-351 Grade
CF8A material in a service condition greater than 482°F. However, the aging
effect in NUREG-1801 for this material and environment combination is not
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applicable because the molybdenum and ferrite contents for these components
are below the industry accepted threshold (<0.5% molybdenum and <20%
ferrite). Therefore, loss of fracture toughness due to thermal aging
embrittlement is not applicable.

B.2.1.7 PWR VESSEL INTERNALS

Program Description

The Seabrook Station PWR Vessel Internals Program is a new program that
will manage the aging effects of crack initiation and growth due to irradiation-
assisted stress corrosion cracking, primary water stress corrosion cracking and
stress corrosion cracking; reduction of fracture toughness due to radiation and
thermal embrittlement and void swelling; changes in dimensions due to void
swelling; and loss of preload due to stress relaxation, in Reactor Vessel
Internals components.

The Seabrook Station PWR Vessel Internals Program will be based on
inspection guidance provided in MRP-227 Rev. 0, "Material Reliability Program:
Pressurized Water Reactor Internals Inspection and Evaluation Guidelines" and
the ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD
Program. MRP-227 is based upon industry operating experience, research
data, and vendor evaluations. The examination methods, coverage, and
schedule prescribed in MRP-227 account for aging experience in both
domestic and international Reactor Vessel Internals.

Industry operating experience related to the aging degradation of PWR Vessel
Internals is described in the Operating Experience program element. The
Seabrook Station PWR Vessel Internals Program will continue to evolve as
additional inspection experience is gained through FPUNextEra participation in
EPRI material reliability program activities.

The Seabrook Station PWR Vessel Internals aging management will consist of
four major elements: (1) component categorization and aging management
strategy development; (2) selection of aging management methodologies for
vessel internals that are both appropriate and based on an adequate level of
applicable experience; (3) qualification of the recommended methodologies
thatis based on adequate technical justification; and (4) implementation of the
recommendations based on the Industry Initiative for the Management of
Materials Issues, NEI Guideline, 03-08.

Program Elements

The following provides the results of the evaluation of each program element

against the 10 elements described in Appendix A of NUREG-1800 Rev. 1,
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"Standard Review Plan for Review of License Renewal Applications for
Nuclear Power Plants".

Element 1 - Scope of Progqram

The Seabrook Station PWR Vessel Internals Program addresses the
management of aging effects of the Seabrook Station Reactor Vessel internals
components, both non-bolted and bolted. The Seabrook Station Reactor
Vessel internals consist of two basic assemblies, the upper internals assembly
that is removed during each refueling operation to obtain access to the reactor
core, and the lower internals assembly that can be removed, if desired,
following a complete core off-load.

The scope does not include fuel assemblies, control rod drive assemblies,
nuclear instrumentation, and welded attachments. Fuel assemblies are
periodically replaced (i.e., short lived), and therefore, are not subject to aging
management review. Control rod drive assemblies are active components and
therefore, are not subject to aging management review. Nuclear
Instrumentation (i.e., incore neutron flux detectors) are active electrical
components, and therefore, are not subject to aging management review. The
scope also does not include welded attachments to the Reactor Vessel.
Welded attachments to the Reactor Vessel interior are subject to examination
in accordance with the ASME Section XI Inservice Inspection, Subsections
IWB, IWC, and IWD Program, B.2.1.1. The IWB, IWC, and IWD Program
conducts visual inspection of the accessible interior attachment welds per,
ASME Section XI, Table IWB-2500-1, examination category B-N-2, Welded
Core Support Structures and Interior Attachments to Reactor Vessels.

The Seabrook Station PWR Vessel Internals Program will be focused on
managing crack initiation and growth due to irradiation-assisted stress
corrosion cracking, primary water stress corrosion cracking and stress
corrosion cracking; reduction of fracture toughness due to radiation and
thermal embrittlement and void swelling; changes in dimensions due to void
swelling; and loss of preload due to stress relaxation, in Reactor Vessel
internals components. Loss of fracture toughness due to radiation and thermal
embrittlement is of consequence only if cracks exist and the local applied
stress intensity exceeds the reduced fracture toughness. Cracking, if it occurs,
is expected to initiate at the surface and is detectable by the augmented
inspections performed under this program.

The Seabrook Station PWR Vessels Internals Program complies with NRC
guidance and includes the following commitments:

1. A PWR Vessel Internals Program will be implemented, prior to period of
extended operation, as-described in this section.
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2. An inspection plan for Reactor Vessel Internals will be submitted for NRC
review and approval at least twenty-four months prior to entering the period
of extended operation.

This'submittal will include any necessary revisions to the Seabrook Station
PWR Vessel Internals Program, as well as any related changes to the
Seabrook Station scoping, screening, and aging management review results
for PWR Vessel Internals, to conform to the NRC approved inspection and
evaluation guidelines.

MRP-227 inspection and evaluation guidelines were 'organized around a
framework and strategy for managing the effects of aging in PWR internals
together with a substantial database of material data and supporting results.
This process permitted further categorization of PWR vessel internals into the
functional groups that follow:

a. Primary: Those PWR vessel internals that are highly susceptible to the
effects of at least one of the aging mechanisms were placed in the Primary
group. The aging management requirements that are needed to ensure
functionality of Primary components are described in MRP-227.

b. Expansion: Those PWR vessel internals that are highly or moderately
susceptible to the effects of at least one of the aging mechanisms, but for
which functionality assessment has shown a degree of tolerance to those
effects, were placed in the Expansion group.

c. Existing Programs: Those PWR vessel internals that are susceptible to the
effects of at least one of the aging mechanisms, and for which generic and
plant-specific existing aging management program requirements are
capable of managing those aging effects, were placed in the Existing
Programs group.

d. No Additional Measures: Those PWR vessel internals for which the effects
of all aging mechanisms are below the screening criteria were placed in the
No Additional Measures group. No further action is required by MRP-227
for managing the aging of the No Additional Measures components.

This categorization process does not supersede the ASME Section XI Inservice

Inspection requirements.

Element 2 - Preventive Actions

The Seabrook Station PWR Vessel Internals Program will be a condition
monitoring program and does not include any preventive or mitigative actions.
Preventive and mitigative actions for the Reactor Vessel Internals
components are established and implemented in accordance with the
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Seabrook Station Water Chemistry Program described in B.2.1.2. The Water
Chemistry Program manages aging effects by controlling concentrations of
known detrimental chemical species, such as chlorides, fluorides, sulfates

-and dissolved oxygen, below the levels known to cause degradation. The
program includes specifications for chemical species, sampling and'analysis
frequencies, and corrective actions for control of water chemistry.

Element 3 - Parameters Monitored/Inspected

The Seabrook Station PWR Vessel Internals Program will monitor the effects of
aging related degradation mechanisms on the intended function of Reactor
Vessel Internals components through one-time, periodic, and .conditional
examinations, and other aging management program methodologies, as
needed, in accordance with the MRP-227 and ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD Program. This program will be
credited for managing cracking due to irradiation-assisted stress corrosion
cracking, primary water stress corrosion cracking and stress corrosion
cracking; reduction of fracture toughness due to radiation and thermal
embrittlement and void swelling; changes in dimensions due to void swelling

-and loss of preload due to stress relaxation in PWR Vessel Internals
components.

The Seabrook Station PWR Vessel Internals Program aging management
methodologies will include visual examinations, surface examinations,
volumetric examinations, and physical measurements. VT-3 visual
examinations detect the general degradation conditions, whereas VT-1 visual
and enhanced EVT-1 visual examinations will be conducted to detect
discontinuities and imperfections on the surface of components. Surface
examinations will characterize discontinuities on the surface of components,
and the volumetric inspections will indicate the presence of discontinuities or
flaws throughout the volume of material. Aging effects may involve changes in
clearances, settings, and physical displacements that will be monitored by
visual means or physical measurements.

Once per Inservice Inspection interval, the ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD Program requires a VT-3 visual
examination of the Reactor Vessel removable core support structures in
accordance with Table IWB-2500-1, Examination Category B-N-3.

The inspection and test techniques prescribed by the ASME Code, Section XI
and augmented by MRP-227 are designed to maintain structural integrity by
ensuring the aging effects will be detected and corrective actions taken,
before the loss of intended function of the Seabrook Station Reactor Vessel
Internals.
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Element 4 - Detection of Aging Effects

Inspection and evaluation to manage aging of Reactor Vessel Internals will

consist of the following:

a. selection of items for aging management

b. selection of the type of examination or other methodologies appropriate for
each applicable degradation mechanism

c. specification of the required level of examination qualification

d. schedule of first examination and frequency of any subsequent
examinations

e. sampling and coverage

f. expansion of scope if sufficient evidence of degradation is observed;

g. examination acceptance criteria

h. methods for evaluating examination results not meeting the examination
acceptance criteria

i. 1 updating the program based on industry-wide results, and

j. contingency measures to repair, replace, or mitigate

The Seabrook Station PWR Vessel Internals Program will use visual
inspection, surface examination and volumetric inspection techniques to
manage the applicable effects of aging. Aging management methodologies
described in MRP-227 are based on either existing inservice examinations
required by the ASME Code, Section XI or on well-documented and well-
demonstrated examination methods with which the industry has considerable
experience. The inspection techniques are described below:

a. VT-3 visual examinations will be conducted to determine the general
mechanical and structural condition of components by detecting
discontinuities and imperfections, such as loss of integrity at bolted or
welded connections, loose or missing parts, debris, or corrosion; and by
identifying conditions that could affect operational or functional adequacy of
components. VT-3 visual examinations of internals will be conducted using
remote examination techniques, due to personnel radiation exposure
issues.

b. The VT-1 visual examination and the enhanced EVT-1 visual examination
will be utilized where a greater degree of detection capability than VT'3
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visual examination is needed to manage the aging effect. Unlike the
detection of general degradation conditions by VT-3 visual examination, VT-
1 visual and enhanced EVT-1 visual examinations will be conducted to
detect discontinuities and imperfections on the surface of components,
including such conditions as cracks, corrosion, or erosion.

c. Surface examination may be used to supplement either VT-3 visual or
VT-1/EVT-1 visual examinations, in order to further characterize
discontinuities. on the surface of components. This supplemental
examination may thus be used to reject or accept relevant indications. A
surface examination is an examination that indicates the presence of
surface discontinuities. Surface examinations may be conducted using the
eddy current (ET) inspection method.

d. An ultrasonic examination will be utilized where visual or surface
examination is unable to detect the effect of the age-related degradation for
some PWR vessel internals. The ultrasonic examination detects the
presence of discontinuities or flaws throughout the .volume of material.

e. Physical measurements, in some cases, can manage the loss of preload or
clamping force caused by thermal and irradiation-enhanced stress
relaxation, and excessive distortion or deflection caused by void swelling.
These aging effects may involve changes in clearances, settings, and
physical displacements that can be monitored' by visual means,
supplemented by physical measurements that characterize the magnitude
of the effects. This methodology may be used in conjunction with VT-3
visual examination, which includes verifying parameters, such as
clearances, settings, and physical displacements.

Components designated as having no significant aging effects will require no
additional measures for future inspections other than the ASME Code
inspections per Section XI, Examination Category B-N-3, for removable internal
structures. Once per Inservice Inspection interval the ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program conducts a VT-
3 visual examination of the Reactor Vessel removable core support structures
under Table IWB-2500-1, Examination Category B-N-3.

Documentation of inspection results associated with the PWR Vessel Internals
Program will be in accordance with approved inspection procedures. All
necessary program implementing documents, including inspection procedures,
will be developed in accordance with the FPL/NextEra Energy Quality
Assurance Program which implements the requirement of 10 CFR Part 50,
Appendix B. The inspections will be performed by qualified personnel following
procedures consistent with the ASME Code and 10 CFR Part 50, Appendix B.
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Examination methods, coverage, and schedule of the inspections prescribed by
ASME Section XI and MRP-227 are intended to maintain structural integrity by
ensuring the aging effects will be detected and corrective actions taken, before
the loss of intended function of the Seabrook Station Reactor Vessel Internals.

FPL/NextEra Energy participates in the industry programs for investigating
and managing aging effects on reactor internals. The program will implement
applicable results of the industry programs.

Element 5 - Monitoring and Trending

Implementation of one-time, periodic, and conditional examinations and other
aging management methodologies, scheduled in accordance with the ASME
Section XI and MRP-227 will provide timely detection of aging effects. In
addition to the primary components, program expansion components have
been defined should the scope of examination and re-examination need to be
expanded beyond the primary group due to detection of significant aging
effects. Any flaw indications detected during the required examinations will
be dispositioned in accordance with the acceptance criteria and corrective
actions program elements that follow.

Element 6 - Acceptance Criteria

Seabrook Station PWR Vessel Internals Program inspections, indications and
relevant conditions detected during examination will be evaluated in
accordance with ASME Section Xl, Article IWB-3500. MRP-227 provides
additional information for the examination acceptance criteria for the primary
and expansion components. The criteria for expanding the examinations
beyond the Primary Components will include the Expansion Components. The
examination acceptance criteria will include: (i) specific, descriptive relevant
conditions for the VT-3 visual examinations; (ii) requirements for recording and
dispositioning surface breaking. indications that are detected and sized for
length by the VT-1/EVT-1 visual examinations; and (iii) requirements for
system-level assessment of bolted or pinned assemblies with volumetric (UT)
examination indications that exceed specified limits.

Detected conditions that do not satisfy these examination acceptance criteria
will be dispositioned using the Seabrook Station Corrective Action Program.
The acceptance criteria, for any indications, will document that the component
intended functions will be maintained during the period of extended operation.

Element 7 - Corrective Actions

All indications will be evaluated per the acceptance criteria. Unacceptable
indications will be corrected through implementation of appropriate repair or
replacement activities.
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Indications noted will be entered into the Seabrook Station Corrective Action
Program for appropriate disposition- A repair, replacement, or evaluation will
be performed for all flaws that exceed the acceptance standards. Additional
guidance for disposition of unacceptable conditions for reactor vessel internals
will be found in the ASME Code, Section XI; in MRP-227 Guidelines; and in
reports referenced therein or demonstrated through an appropriate technical
justification. MRP-227 provides information :on rri6thodology that will be used
for the evaluation of detected conditions that exceed the examination
acceptance criteria. The flaw evaluation methodology accounts for the
accumulated neutron exposure and the resulting loss of fracture toughness due
to radiation embrittlement in assessing the suitability of the component for
continued service. Justification for flaw evaluation fracture toughness limits is
provided in Section 6 of MRP-227.

Repair or replacement activities comply with ASME Section XI as invoked by
10 CFR 50.55a or approved ASME Code Cases as referenced in the latest
version of NRC Regulatory Guide 1.147, "lnservice Inspection Code Case
Acceptability, ASME Section X1, Division 1." Proposed alternative
repair/replacement activities, if any, will be submitted to the NRC for review and
approval in accordance with 10 CFR 50.55a(a)(3)(i) or 10 CFR 50.55a(a)(3)(ii).

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 7 Corrective Actions.

Element 8 - Confirmation Process

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 8 Confirmation Process.

Element 9 - Administrative Controls

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 9 Administrative Controls.

Element 10 - Operating Experience

As discussedin MRP-227, the PWR Vessel Internals aging degradation has
been observed in foreign PWRs, with emphasis on cracking of baffle-former
bolting. Because of the foreign operating experience, the U.S. PWR owners
and operators began a program a decade ago to inspect the baffle-former
bolting in order to determine whether similar problems might be expected in
U.S. plants. To support future inspections and evaluations the industry also
began substantial laboratory testing projects in order to gather the materials
data necessary.
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The Seabrook Station PWR Vessel Internals Program is a new program to be
implemented prior to the period of extended operation. A review of plant
specific operating experience related to the Seabrook Station Reactor Vessel
Internals identified no aging management issues. The ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD Program, Table IWB-
2500-1, Examination Category B-N-3 inspections of the Seabrook Station
Reactor Vessel Internals, have not identified any unacceptable indications.

The EPRI Pressurized Water Reactor Internals Inspection and Evaluation
Guidelines, which forms the basis of the Seabrook Station PWR Vessel
Internals Program, is based upon industry operating experience, research data,
and vendor evaluations. Development of the program relies on the consensus
review and inputs of the MRP Reactor Internals Core and Focus Groups, which
include representatives from utilities, research scientists, and vendors. This
program will continue to evolve as additional experience is gained. Reactor
Vessel internals failures, both domestic and foreign, have been considered in
the development of MRP-227.

FPL participates in the industry programs for investigating and managing aging
effects on PWR Vessel Internals. Through its participation in EPRI MRP
activities, FPL and Seabrook Station will continue to benefit from the reporting
of PWR Vessel Internals inspection information, and will share its own internals
inspection results with the industry, as appropriate. The Seabrook Station
PWR Vessel Internals Program will implement applicable results of the industry
programs.

Exceptions to NUREG-1800

None

Enhancements

None

Conclusion

The Seabrook Station PWR Vessel Internals Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.8 FLOW-ACCELERATED CORROSION

Program Description

The Seabrook Station Flow-Accelerated Corrosion (FAC) Program is an
existing program that manages the aging effects of loss of material due to wall
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thinning on the internal surfaces of carbon or low alloy steel piping, elbows,
reducers, tees, expanders, and valve bodies which contain high energy fluids
(both single phase and two phase flow). The program is based on the EPRI
guideline NSAC-202L-R2, "Recommendations for an Effective Flow
Accelerated Corrosion Program" and uses Chexal Horowitz Engineering/
Corrosion. Workstation (CHECWORKS).as a predictive tool. Included in the
program- are: (a) an analysis to determine FAC susceptible lines, (b).
performance of baseline inspections, (c) follow-uO inspections to confirm the
predictions, and (d) repairing or replacing components, as necessary.

The Seabrook Station FAC Program includes component susceptibility
determination, inspection requirements, acceptance criteria, repair and
replacement criteria, expansion criteria, and reporting requirements.

The Seabrook Station FAC Program is an analysis, inspection and verification
program; thus, there is no preventive action.

The Seabrook Station Water Chemistry program, B.2.1.2, is utilized to control
pH and dissolved oxygen. When the FAC Program identifies components to
be repaired or replaced, the use of FAC resistant materials and or configuration
changes are considered.

This aging management program monitors the aging effects of flow-
accelerated corrosion on the intended function of piping and components by
measuring wall thickness using non-destructive examination and performing
analytical evaluations.

Components are inspected for wall thinning due to flow-accelerated corrosion
using ultrasonic or radiography examinations. Ultrasonic examination provides
more complete data for measuring the remaining wall thickness. As described
in the EPRI Recommendations for an Effective Flow Accelerated Corrosion
Program, radiography is commonly used on small-bore piping because it can
be performed without removing pipe insulation and during plant operation with
components in service. Evaluation of the results is performed by FAC
engineers and is not used to identify other mechanisms (i.e., cracking or weld
indications). Valves, orifices, equipment nozzles, and other like components
that cannot be inspected completely with ultrasonic examinations due to their
shape and thickness are evaluated based on the- wear of piping located
immediately downstream. Analytical models developed with computer.
programs, including CHECWORKS, are used to predict locations that are
susceptible to flow-accelerated corrosion in piping systems based on specific
plant data including material, configuration, hydrodynamic conditions, and
operating conditions.

The FAC inspection schedule is developed based .bn the CHECWORKS
predictive code, re-examinations from previous outages, and plant specific and
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industry operating experience. The predicted extent of wall thinning, for
susceptible components is updated after each refueling outage. The
component examination data is compiled and maintained with identification of
the specific outage or time of inspection. The next scheduled inspection is
based on the remaining service life recalculated after each inspection. The
FAC Program inspection results are used to calculate the number of operating
'cycles remaining before the component reaches minimum allowable wall
thickness. If calculations indicate that an area will reach the minimum wall
thickness before the next inspection interval, the component must be repaired,
replaced, or re-evaluated.

The CHECWORKS model was revised in January 2005 to reflect plant
conditions following the Seabrook Station power uprate. Operating conditions
affecting flow accelerated corrosion were updated in CHECWORKS and the
predictive model rerun to identify additional areas of susceptibility and any re-
ranking of highly-susceptible locations. The current scope and frequency of
FAC related inspections are based on those conditions.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M17.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Wall thinning problems in single-phase systems have occurred throughout the
industry in Feedwater and Condensate systems, and in two-phase piping in
Extraction Steam lines and Moisture Separator Reheater and Feedwater heater
drain lines. The FAC Program was originally outlined in NUREG-1344,
"Erosion/Corrosion-Induced Pipe Wall Thinning in U.S . Nuclear Power Plants"

(April 1989) and implemented through GL 89-08, "Erosion/Corrosion-Induced
Pipe Wall Thinning" (May 1989). The Seabrook Station program has evolved
through industry experience and is now implemented using the guidelines of
EPRI NSAC-202L-R2 and CHECWORKS as a predictive tool. Selection of
monitoring locations and inspection methods have improved over time based
on industry and plant operating experience.

Seabrook Station has not experienced any failures of piping covered by the
FAC program with the exception of a minor leak in a non-safety related small-
bore socket welded fitting not modeled in CHECWORKS. Wall loss by flow-
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accelerated corrosion within a socket welded fitting cannot be found using
ultrasonic inspection techniques. Seabrook Station has implemented a
radiography inspection program to screen susceptible small-bore piping for
potential FAC related degradation. This inspection is focused on areas where
personnel hazards may be created in the event of a through wall leak.

Further review of operating experience at Seabrook Station, as discussed
below, demonstrates that the FAC Program is effective at detection, correction,
and resolution of conditions leading to and resulting from flow accelerated
corrosion.

1. Following the initial CHECWORKS implementation in 1991, the Seabrook
Station high pressure Extraction Steam piping was determined to be highly
susceptible to FAC and several areas were inspected as part of the first
FAC inspections. As a result, a significant portion of this piping was found
to be degraded and was replaced with a more FAC-resistant material
(Chrome-Moly). No failure of this piping occurred prior to replacement and
no degradation has been noted in the replacement piping.

2. In September 2006, a self-assessment of the FAC Program was performed.
No program weaknesses were identified during the self-assessment. The
following were identified as strengths: a) Detailed FAC Susceptibility
Analysis, b) Incorporation of power uprate condition into the
CHECKWORKS model, c) Conversion of CHECKWORKS to the latest
EPRI Steam/Feedwater Application version, and d) Use of operating
experience for evaluating applicability to Seabrook Station. Areas for
continued program improvement were identified for future inclusion to
strengthen the overall program.

Additionally, the FPL/NextEra Energy Corporate input to the 2006 Seabrook
Station FAC Self-Assessment cited the following as examples of
appropriate assessment and response to industry operating experience:

a. In August 2004, a 22 inch pipe downstream of a condensate system
flow orifice ruptured killing five workers in the Mihama [Japan] nuclear
power plant. The cause of the accident was attributed to pipe wall
thinning due to flow accelerated corrosion immediately downstream of a
flow orifice. Piping and component configuration play an integral part in
the FAC process. The Mihama event was assessed for applicability to
Seabrook Station by the FAC Engineer. It was determined that
condensate and Feedwater system flow measuring devices at Seabrook
Station use venturis and not orifice.plates as was the case at Mihama.
Piping downstream of five of the six venturis had previously been
inspected with no unacceptable wear noted. The sixth downstream
location was included in the scope for the subsequent outage and found
to have no unacceptable degradation.
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b. Subsequent to the discovery of degradation/failure of Feedwater heaters
in the industry, Seabrook Station developed a program to assess the
condition of Feedwater heaters. Based on the guidance of the
CHECKWORKS Users Group recommendations, Seabrook Station
developed and implemented an inspection plan to systematically
evaluate the conditions of these heaters.

As of Refueling Outage 13 (Fall of 2009), Seabrook Station has
completed inspection of all Feedwater heaters for degradation. -In
Refueling Outage 08 (Spring of 2002), only one heater, CO-E-25A, was
found to have wall thinning. The thinning was in an area below the
Extraction Steam inlet nozzle. The area was repaired using weld
overlay and is being monitored each refueling outage. No additional
wall thinning has been noted since this repair.

3. During Refueling Outage 13 (Fall of 2009), a section of 18 inch Feedwater
pipe immediately downstream of a main Feedwater control valve was
replaced after being monitored for several cycles and showing signs of
continued wear. An engineering change document was developed for the
replacement of this pipe section. The use of a FAC-resistant material
(chrome-moly) was considered, however, the pipe section was replaced
with the original material (carbon steel) due to concerns identified by EPRI
that the creation of a chrome-moly to carbon steel interface could create a
downstream location that is more susceptible to FAC. The replaced piping
will remain in the FAC program and be monitored for wall thinning.

The operating experience of the Seabrook Station Flow-Accelerated Corrosion
Program provides objective evidence that the program effectively monitors and
trends the aging effects of FAC on piping and components and takes
appropriate corrective action prior to the loss of an intended function.
Assessments of the Flow-Accelerated Corrosion Program are performed to
identify the areas that need improvement to maintain the effective performance
of the program.

Conclusion

The Seabrook Station Flow-Accelerated Corrosion Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.
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B.2.1.9 BOLTING INTEGRITY

Program Description

The Seabrook Station Bolting Integrity Program is an existing program that
manages the aging effects of cracking due to stress corrosion cracking, loss
of material due to general, crevice, pitting, and galvanic corrosion,
microbiologically influenced corrosion, fouling and wear, and loss of preload
due to thermal effects, gasket creep, and self loosening associated with
bolting. The program manages these aging effects through the performance
of periodic inspections. The program also includes repair/replacement
controls for ASME Section XI related bolting and generic guidance regarding
material selection, thread lubrication and assembly of bolted joints. The
program follows the guidelines and recommendations delineated in NUREG-
1339, "Resolution of Generic Safety Issue 29; Bolting Degradation or Failure
of Bolting in Nuclear Power Plants", EPRI NP-5769, "Degradation and Failure
of Bolting in Nuclear Power Plants" (with the exceptions noted in NUREG-
1339), and EPRI TR-1 04213, "Bolted Joint Maintenance and Application
Guide" for comprehensive bolting maintenance. The Seabrook Station
Bolting Integrity Program credits other aging management programs for the
inspection of bolting. These programs and their scopes are:

a. The Seabrook Station ASME Section XI, Inservice Inspection,
Subsections IWB, IWC, and IWD Program (B.2.1.1) provides the
requirements for Inservice Inspection of ASME Class 1, 2, and 3
piping, which includes pressure retaining bolting.

b. The Seabrook Station ASME Section XI, Subsection IWE Program
(B.2.1.27) includes steel containment shells and their integral
attachments.

c. The Seabrook Station ASME Section XI, Subsection IWF Program
(B.2.1.29) provides the requirements for Inservice Inspection of ASME
Class 1, 2, and 3 component supports.

d. The Seabrook Station Buried Piping and Tanks Program (B.2.1.22)
provide the requirements for the periodic visual inspections of
corrosion on buried piping and tanks, including bolting.

e. The Seabrook Station External Surfaces Monitoring Program
(B.2.1.24) provides the requirements for the inspection of bolting for
steel components such as piping.

f. The Seabrook Station Structures Monitoring Program (B.2.1.31)
provides the requirements -for the inspection of structural support
bolting.
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The program includes periodic inspection of closure bolting assemblies to
detect signs of leakage that may be indicative of loss of preload, loss of
material, or crack initiation. Periodic inspection of bolted closures in conjunction
with the Seabrook Station Inservice Inspection Program and Seabrook Station
External Surfaces Monitoring 'Program. will detect the aging effects and joint
leakage. Operator rounds and system walkdowns will. also identify joint
leakage.

This program covers bolting within the scope of license renewal, including: 1)
safety-related bolting, 2) bolting for nuclear steam supply system component
supports, 3) bolting for other pressure retaining components, including non-
safety related bolting, and 4) structural bolting. The aging management of
reactor head closure studs is addressed by Seabrook Station Reactor Head
Closure Studs Program (B.2.1.3) and is not included in this program.

The Seabrook Station Bolting Integrity Program manages the aging effects
associated with bolting through material selection and testing, bolting
assembly and pre-load control, operation, maintenance, and the performance
of periodic inspections. The program also includes repair and replacement
controls and requirements on the selection of thread lubricants, consideration
of lubricant use on torque determination, and assembly requirements
(bolting/torque patterns).

The selection of bolting materials and the use of lubricants at Seabrook
Station are based on design specifications, vendor and industry
recommendations, and station specifications for torque and bolting material
substitution, and follow the guidance of EPRI NP-5769 and NUREG-1339 to
prevent or mitigate degradation and failure of safety-related bolting. Bolting
replacement activities include the application of appropriate gasket alignment,
torque, and preload, based on EPRI documents.

ASME Class 1, 2, and 3 pressure boundary closures are inspected for leakage,
loss of material, cracking, and loss of preload by Seabrook Station ASME
Section XI, Inservice Inspection, Subsections IWB, IWC, and IWD Program
(B.2.1.1). ASME Class 1, 2, and 3 component support bolting is managed by
Seabrook Station ASME Section XI, Subsection IWF Program (B.2.1.29). High
strength bolts (> 150KSI) are used in ASME Section XI component support
applications. These bolts use slotted holes and double nuts in lieu. of
prestressing, thereby avoiding concerns for stress corrosion cracking
associated with high pre-stress loads. Additionally, these bolts (are not
subjected to molybdenum disulfide lubricants - a potential driver of stress
corrosion cracking.

ASME Class 1, 2, and 3 pressure boundary closure inspection requirements
are in accordance with the requirements of ASME Section XI, Tables IWB
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2500-1, IWC 2500-1, and IWD-2500-1, editions endorsed in 10 CFR
50.55a(b)(2) and the recommendations of EPRI-5769.

-The ASME Section XI programs use three types of examination: surface,
volumetric, and visual. .Surface examinations indicate the presence of
surface discontinuities and may be conducted by magnetic particle, liquid
penetrate, or an eddy current test method. Volumetric examination indicates
the presence of discontinuities throughout the volume of material and may be
conducted from either the inside or outside of a component. Structural bolting
and fasteners are inspected by visual examinations. Components found
defective are further inspected to assess the extent of degradation.
I

Visual examinations cover a number of observation techniques. VT-1 visual
examinations detect discontinuities and imperfections on the surface of
components, including such conditions as cracks, wear, or corrosion. VT-2 .
visual examinations detect evidence of leakage from pressure retaining
components. VT-3 visual examinations determine the general mechanical
and structural condition of components and their supports by verifying
parameters such as clearances, settings, and physical displacements and by
detecting discontinuities and imperfections, such as loss of integrity at bolted
connections, loose or missing parts, debris, corrosion, wear, or erosion.
These inspection techniques will identify incipient degradation such as crack
initiation or loss of material due to corrosion which could result in closure
bolting leakage.

Examination schedules meet the requirements of ASME Section XI,
Subsections IWB, IWC, and IWD for Class 1, 2, and 3 pressure retaining
bolting. Examination schedules also meet the requirements of ASME Section
XI, Subsection IWF for Class 1, 2, and 3 component supports bolting.

For bolting covered by other inspection programs, identified leakage is
evaluated through the site Corrective Action Program and appropriate actions
such as immediate repair, increased monitoring, etc. are implemented based
on the significance and impact of the leak. This may include daily checks,
such as those performed during operations walk downs, or other actions
depending on the significance, trend, and As Low As Reasonably Achievable
(ALARA) considerations.

Indications of aging identified in ASME pressure retaining bolting during
Inservice Inspection are evaluated per ASME Section XI, Subsections 3600.
Indications of aging identified in other pressure retaining bolting, nuclear
steam supply system component supports, or structural bolting are evaluated
through the Corrective Action Program.

Upon detection of degraded conditions, follow-up inspections, repairs,
replacements, or application of additional testing methods are performed as
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required by the site Corrective Action Program and applicable acceptance
criteria of ASME Section XI. Follow-up actions could include torque checks,
bolt removal, ASME Section XI type examinations, or use of other diagnostic
techniques. For ASME pressure retaining bolting, repairs and replacements
are performed in accordance with the Seabrook Station ASME Section XI,
Inservice Inspection, Subsections IWB, IWC, and IWD Program (B.2.1.1).

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M18.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Both the industry and NRC have revealed a number of concerns involving
bolting ranging from material control and certification to bolting practices and
the impact of aging mechanisms. The Seabrook Station Bolting Integrity
Program is effective at identifying, correcting, or improving issues associated
with these concerns. Examples of supporting Operating Experience include
the following.

1. In August 2000, during a System Engineer's periodic system walkdown,
several deficiencies were noted in the Residual Heat Removal Equipment
Vault, including corroded pipe. support bolting. Engineering evaluated the
area and found most of the support bolting in acceptable condition. The
actual rusted bolts were not in severe condition and a work order was
issued to correct the condition. The support was painted in June 2001 to
preventing further degradation.

2. In June 2001, the inspection of bolting on a Train "A" Primary -Component
Cooling Water valve revealed surface corrosion. Subsequently, the subject
bolting was inspected by engineering and it was determined that the
structural integrity of the flanged bolting was not an immediate concern.
However, it was determined that the bolting needed to be replaced as soon
as possible. A design change was issued to allow the use of coated bolts as
replacements for the originals. Accordingly, the bolting on Train "A" valve
was replaced in September 2001. As part of the extent of condition review,
the bolting on Train "B" Primary Component Cooling Water valve was also
replaced with coated bolts.
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3. In July 2001, during a system engineer's periodic system containment walk-
down, the Primary Component Cooling Water system inlet and outlet valves
associated with the Containment Air Handling coolers were identified as
having corrosion on the valve bonnets and body to bonnet bolting due to
condensation. Corrective action included painting the valve bonnets and
associated bolting as previous painting of the affected valve bodies had
been shown to be effective at preventing further degradation of the' carbon
steel components caused by condensation.

4. During Refueling Outage 8 (Spring of 2002), bolting replacement on the
Primary Component Cooling Water system piping flanges associated with
one of the Containment Air Handling Coolers showed signs of galvanic
corrosion. The corrosion was attributed to condensation and the
combination of carbon steel bolting and copper alloy flanges. Corrective
actions included issuing a design, change to authorize the substitution of
studs and nuts made of stainless steel material in place-of the carbon steel
studs and nuts originally specified. Subsequently, between July,2003 and
April 2004, all of the studs and nuts associated with all six Containment Air
Handling Coolers were replaced.

5. In February 2005, during the performance of an ASME Section XI 18 month
leakage reduction walkdown, a small boric acid leak was noted on
Containment Building Spray heat exchanger channel head bolted
connection. An engineering review concluded that there was no
degradation of materials that would affect system operability at that time.
The subject gasket was scheduled for replacement at the next outage and
the subject joint was identified for increased monitoring during system
walkdowns. Subsequently, the gasket was replaced during Refueling.
Outage 11 (Fall of 2006). The same bolted connection was reported to be
leaking on February 8, 2007. On March 16, 2007, the torque value was
increased to stop the leakage.

These examples demonstrate that the deficiencies associated with bolted joints

are effectively identified and corrected.

Conclusion

The Seabrook Station Bolting Integrity Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operations.
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B.2.1.10 STEAM GENERATOR TUBE INTEGRITY

Program Description

The Seabrook Station Steam Generator Tube Integrity Program is an existing
program that manages the aging effects of cracking due to intergranular
attack, outer diameter stress corrosion cracking, primary water stress
corrosion cracking, and stress corrosion cracking; loss of material due to
general, crevice and pitting corrosion, erosion, fretting and wear; reduction of
heat transfer due to fouling, and wall thinning from flow accelerated corrosion
of the Steam Generator components. The Seabrook Station program is
applicable to managing the aging of Steam Generator tubes, tube plugs, and
tube supports. Seabrook Station has not used tube sleeving repair.

Industry experience has shown that mill annealed alloy 600 Steam Generator
tubes have experienced tube degradation due to corrosion, primary water
stress corrosion cracking, outside diameter stress corrosion cracking,
intergranular attack, pitting, and wastage, along with other mechanically
induced degradation, such as denting, wear, impingement damage, and
fatigue. The Seabrook Station Steam Generator tubes are Alloy 600
thermally treated tubes. The dominant degradation mode at this time for
thermally treated alloy 600 tubes is wear.

The Seabrook Station Steam Generator Tube Integrity Program is based on
NEI 97-06 Rev. 2, "Steam Generator Program Guidelines", the response and
commitment to Generic Letter 97-06, "Degradation of Steam Generator
Internals", and Seabrook Station Technical Specification 3/4.4.5, "Steam
Generators," which ensure that the performance criteria for structural integrity,
accident-induced leakage, and operational leakage are not exceeded.
Seabrook Station has implemented the operational leakage limits found in
NUREG-1431, "Standard Technical Specifications for Westinghouse
Pressurized Water Reactors".

This-program identifies and maintains Steam Generator design and licensing
basis, and 'establishes a framework for prevention, inspection, evaluation,
repair and leakage monitoring measures to ensure that program requirements
are met. Operational leakage limits are included to ensure that, should
substantial tube leakage develop, prompt action is taken. These limits are
described in Seabrook Station Technical Specifications.

Seabrook Station Technical Specification 6.7.6.k, "Steam Generator (SG)
Program", specifies Steam Generator inspection scope, frequency, and
acceptance criteria for the plugging and repair of flawed tubes. NRC
Regulatory Guide (RG) 1.121, "Bases for Plugging Degraded Steam
Generator Tubes", provides guidelines for determining the tube repair criteria
and operational leakage limits.
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The program includes preventive measures to mitigate degradation related to
corrosion phenomena through water chemistry control and the secondary side
cleaning and inspection. The Water Chemistry Program, B.2.1.2, mitigates the
potentially corrosive effects of the primary and secondary water on the interior
and exterior surfaces of the Steam Generator tubes and other Steam
Generator internals.

The Steam Generator Tube Integrity Program includes foreign material
exclusion guidance, consistent with NEI 97-06. The program includes
prevention and detection of foreign objects in the secondary side of the Steam
Generators as a means to inhibit wear degradation by performing foreign object
search and retrieval at each inspection outage when the hand-hole covers are
removed for Steam Generator cleaning.

The objectives of the secondary side inspection plan are to inspect the Steam
Generators for foreign objects, perform visual assessments of sludge and
visual inspections for secondary side integrity and corrosion. The secondary
side inspections have been expanded to examine additional areas of the
upper tube bundle and inner tube bundle. The upper internal regions of the
tube bundle are inspected for sludge accumulation on the tube support plates.
Secondary side inspections are performed every third refueling outage.

The program provides criteria for the qualification of personnel, specific
inspection techniques, and associated acquisition and analysis of data,
including procedures, probe selection, analysis protocols, and reporting
criteria. The performance criteria pertain to structural integrity, accident-
induced leakage, and operational leakage.

Nondestructive examination techniques are used to inspect all tubing
materials to identify tubes with degradation that may need to be removed
from service or repaired. Tubes containing flaws that do not meet the
acceptance criteria are plugged. Assessment of tube integrity and plugging
or repair criteria of flawed tubes is in accordance with Seabrook Station
Technical Specifications.

Degraded plugs and tube supports are evaluated in accordance with the
Seabrook Station Corrective Action Program. The program includes
requirements for assessment of degradation mechanisms that consider
operating experience from similar steam generators and, for each
mechanism, defines the inspection techniques as well as the sampling
strategy. Compliance with NRC Regulatory Guide 1.121 for plugging or
repairing steam generator tubes is achieved through implementation of the
NEI 97-06 criteria as incorporated into the program and Seabrook Station
Technical Specifications.
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Tube inspection scope and frequency, plugging or repair, and leakage
monitoring are in accordance with the Seabrook Station Technical
Specifications and the Seabrook Station Steam Generator Tube Integrity
Program implemented in accordancewith NEI 97-06.

Plug inspection scope and frequency, plugging or repair, and leakage
monitoring are in accordance with the Seabrook Station Steam Generator
Tube Integrity Program implemented in accordance with NEI 97-06.

Tube support plate inspection scope and frequency are in accordance with
the Seabrook Station Steam Generator Tube Integrity Program implemented
in accordance with NEI 97-06 as well as the program enhancements
committed to in Seabrook Station's response to GL 97-06.

Tube integrity is demonstrated by satisfying the structural integrity and
leakage performance criteria in conjunction with the performance acceptance
standards. Condition monitoring and assessments are performed after
inspections to verify that structural and leakage integrity will be maintained for
the operating interval between inspections. Comparison of the results of the
condition monitoring assessment with the predictions of the previous
operational assessment provides feedback for evaluation of the adequacy of
the operational assessment and additional insights that can be incorporated
into the next operational assessment.

NUREG-11801 Consistency

This program, with the exception noted below, is consistent with
NUREG-1801-XI.M19.

Exceptions to NUREG-1801

1. NUREG-1801 XI.M19 states "... the licensee's commitment to implement
the SG degradation management program described in NEI 97-06, are
adequate to manage the effects of aging on the SG tubes, plugs, sleeves,
and tube supports." The References section for NUREG-1801 XI.M19
identifies NEI 97-06, "Steam Generator Program Guidelines" as Revision 1,
dated January 2001.

The Seabrook Station Steam Generator Tube Integrity Program is based on
NEI 97-06, "Steam Generator Program Guidelines", Revision 2, dated May
2005.

Justification for Exception

Revision 2 of NEI 97-06 did not reduce the functional requirements of
Revision 1. In NEI correspondence with the NRC (Alex Marion to Dr. Brian
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W Sheron) dated September 9, 2005, "Steam Generator Program
Guidelines, Revision 2", NEI states that Revision 2 of NEI 97-06 is
consistent with Technical Specification Task Force Traveler TSTF-449
Revision 4, "Steam Generator Tube Integrity." The NRC staff review and
approval of TSTF-449, Revision 4, was documented in Generic Letter
2006-01, "Steam Generator Tube Integrity and Associated Technical
Specifications". Seabrook Station implemented TSTF-449 with License
Amendment 115 to Technical Specifications in June of 2007. The approval
of TSTF-449 Revision 4 justifies the use of Revision 2 of NEI 97-06.

Program Elements Affected: Element I (Scope of Program).

Enhancements

None

Operating Experience

1. Seabrook Station is a four-loop plant with Westinghouse Model F Steam
Generators. There are 5626 tubes in each of the four Steam Generators.
The design of these Steam Generators includes Alloy 600 thermally treated
tubing, full-depth hydraulically expanded tubesheet joints, with urethane
(hydrostatic) tack expansions at the tube ends. The tube support plates are
broach-holed quatrefoil plates fabricated of Type 405 stainless steel. The
U-bends of the first ten rows of tubing were stress relieved after bending.
Seabrook Station has completed 13 cycles of plant operations. To date,
Seabrook Station has identified the following tube degradation
mechanisms:

a. anti-vibration bar wear due to flow induced vibration in the U-bends of
larger radius tubes

b. minor wear at flow distribution baffles associated with pressure pulse
cleaning

c. possible wear due to foreign objects

d. outside diameter stress corrosion cracking in a small subset of tubes
with elevated residual stress in Steam Generator "D"

e. top of tubesheet outside diameter stress corrosion cracking in one tube
in Steam Generator "C"

2. During Refueling Outage 8 (Spring of 2002), axial indications were identified
on several Steam Generator tubes at the quatrefoil tube support plates in
Steam Generator "D" with eddy current testing and confirmed with
ultrasonic examination. A root cause evaluation was performed and
concluded that outside diameter stress corrosion cracking was the
degradation mechanism for the Seabrook Station's Steam Generators. The
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root cause of the cracking has been determined to be high residual stress
due to a manufacturing anomaly in a defined subset of Seabrook Station
Steam Generator tubes. A total of 21 tubes were identified in the subset, 15
of which had cracks and were plugged. The remaining 6 tubes were
inspected and plugged in Refueling Outage 9 (Fall of 2003). Subsequent
inspections have shown that outside diameter stress corrosion cracking
was limited to the defined subset of the tube population and no longer exists
in the, Seabrook Station Steam Generators for tubes with high residual
stress.

3. During Refueling Outage 12 (Spring of 2008), foreign objects were
discovered in Steam Generator "B" during the inspection of the steam drum
area. The root cause evaluation was performed, which concluded that the
cause of the foreign objects being in the Steam Generator was inadequate
foreign material exclusion controls of material used in Steam Generator "B"
steam drum inspection. The root cause evaluation's recommended
corrective action to prevent re-occurrence was to revise the job plan for
Steam Generator inspection to include a pre-use inspection of all materials
brought into the Steam Generators for concealed/loose foreign material.
This corrective action has been implemented.

4. The Steam Generator degradation assessment for Refueling Outage 13
(Fall of 2009) identified operating experience at Vogtle Unit 1 where axial
and circumferential outside diameter stress corrosion cracking was reported
at the top of the hot leg tubesheet. Vogtle has Westinghouse Model F
Steam Generators with Alloy' 600 thermally treated tubing similar to
Seabrook Station. Vogtle Unit 1 was the first U.S. plant to report axial
outside diameter stress corrosion cracking at the top of the tube sheet in a
Model F Steam Generator. Accordingly, this operating experience was
incorporated into the implementation plan for Refueling Outage 13 (Fall of
2009) as part of the Steam Generator inspections.

Subsequently, during Seabrook station's Refueling Outage 13, top of tube
sheet inspections were completed. An axial outside diameter stress
corrosion cracking indication was found on one tube in Steam Generator
"C" hot leg. The indication was approximately 0.2 inches below the top of
the) tube sheet and was 0.10 inches long. The tube was plugged on both
the hot leg and cold leg sides.

The Steam Generator degradation assessment for Refueling Outage 13
also discusses the status of anti-vibration bar wear and the minor wear at
flow distribution baffles associated with pressure pulse cleaning.

The flow distribution baffle wear was discovered in Steam Generators "A"
and "D'. A single wear indication was reported during Refueling Outage 9
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(Fall of 2003) at the flow distribution baffle. These indications were
retested at Refueling Outage 11 (Fall 2006) to determine if there was any
progression of the wear. These indications are attributed to a prior
pressure pulse cleaning of the steam generators, based on the location of
the indications relative to the pressure pulse locations. Similar indications
have been observed in other Model F steam generators at other plants
that have applied the pressure pulse cleaning process. The re-
examination of these indications at Refueling Outage 11 (Fall of 2006)
resulted in no degradation found at the location in Steam Generator "A"
and no progression of the wear of the indication in Steam Generator "D".

The anti-vibration bar wear is flow induced vibration at the intersections of
the tubes with the anti-vibration bars and is an existing indication in all four.
Steam Generators. Analysis has determined that for Model F Steam
Generators, the number of tubes considered susceptible to anti-vibration
bar wear is typically less than 3% of the total number of tubes, with only a
fraction of the susceptible tubes expected to require plugging. Tubes that
were plugged for anti-vibration bar wear continue to wear after plugging
and have been observed to wear through wall after a period of time.
Analysis for Seabrook Station concluded that the originally worn plugged
tubes would not achieve a condition that could present risk of. tube
separation before contacting the adjacent tubes. It was further determined
that, if an active tube is adjacent to a worn, plugged tube, the progression
of contact wear on the active tube would be very slow and sufficient
operating time is available under the current Seabrook Station inspection
plan (4 Steam Generators per outage, every other outage) that wear
would be identified during the planned inspections. Continuing wear on a
plugged tube is benign with respect to tube separation since no risk of
tube separation was identified for any axially oriented degradation
mechanisms.

5. Through Refueling Outage 13 (Fall of 2009), Seabrook Station has plugged
a total of 173 tubes in the Steam Generators (A-34, B-25, C-50, and D-64).

The operating experience of the Seabrook Station Steam Generator Tube
Integrity Program provides objective evidence that the program effectively
identifies degradation prior to loss of intended function. Appropriate guidance
for evaluation, repair, or replacement is provided for locations where
degradation is found. External operating experience is effectively reviewed and
incorporated into the Seabrook Station Steam Generator Tube Integrity
Program.
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Conclusion

The Seabrook Station Steam Generator Tube Integrity Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.11 OPEN-CYCLE COOLING WATER SYSTEM,

Program Description

The Seabrook Station Open-Cycle Cooling Water System Program is an
existing program that manages the aging effects of:

a. hardening and loss of strength due to elastomer degradation,

b. loss of material due to erosion, due to general, pitting, crevice and
galvanic corrosion, due to microbiologically influenced corrosion and
fouling and due to liner/coating degradation, and

c. reduction of heat transfer by fouling of specific components.

The program manages aging effects in both safety related and non-safety
related components in portions of the Circulating Water, Primary Component
Cooling Water, Service Water and Diesel Generator systems. At Seabrook
Station, the ultimate heat sink complex consists of the Atlantic Ocean and the
draft evaporative cooling tower.

This program relies on the implementation of the recommendations of NRC
Generic Letter (GL) 89-13, "Service Water System Problems Affecting Safety-
Related Equipment' to ensure that the aging effects on the open-cycle cooling
water systems will be adequately managed for the period of extended
operation. The program, as mandated by GL 89-13, includes (a) surveillance
and control of corrosion, erosion, protective coating failure, bio-fouling, silting,
and heat transfer degradation, (b) tests to verify heat transfer, (c) routine
inspection and maintenance of plant components, (d) system walk downs to
ensure compliance with the stations licensing basis and (e) a review of
maintenance, operating and training practices and procedures to ensure the
effectiveness of established programs.

The Seabrook Station Chlorine Management Program controls micro-
biological and macro-biological fouling. Periodic visual inspection of piping
and periodic inspection and cleaning of Service Water supply structures
ensure adequate monitoring and removal of biofouling agents, corrosion
products and silt. Heat transfer capabilities aire ensured by- periodic
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performance verification of the heat exchangers within the scope of this
program.

Subsequent to the receipt of NRC GL 89-13, Seabrook Station completed the
recommended system walk down and review of maintenance, operating and
training practices and procedures to ensure the effectiveness of established
programs. The Seabrook Station Open-Cycle Cooling Water System Program
complies with NRC-GL 89-13 recommendations.

The Open-Cycle Cooling Water System piping and components within the
scope of this program are constructed of various materials with specific
consideration given to their suitability for service in this environment. Materials
of construction include carbon steel (lined and unlined), stainless steels, copper
and nickel alloys, titanium and elastomers. Where appropriate, piping and
components are lined with cement, polyurethane, rubber, or other material to
provide protection to the underlying metal surfaces from aggressive cooling
water environments. New and replacement materials (such as AL6XN
stainless steel) which are highly resistant to corrosion in a salt water
environment are included in engineering design change considerations.

The Seabrook Station Open-Cycle Cooling Water System Program includes a
variety of inspection and testing methods such as visual, eddy current and
ultrasonic test (UT) inspections on plant heat exchangers and piping These
activities are designed to detect degradation due to corrosion,
microbiologically influenced corrosion, biofouling, silt, debris, and scaling prior
to loss of intended function. Visual inspections of elastomers (e.g., rubber
expansion joints) are performed to detect erosion and elastomer degradation.
Rubber expansion joints are also examined when removed for maintenance
activities to provide a more detailed evaluation of condition.

Loss of material due to microbiologically influenced corrosion, fouling,
erosion, and corrosion (general, pitting, crevice and galvanic) is managed by
Seabrook Station's Chlorine Management Program through aggressive
control of the attachment and growth of marine organisms within these
systems. Where the piping is lined, the condition of the liner provides
sufficient evidence to verify that water has not penetrated the liner material
where it could contribute to loss of material by corrosion. If there is indication
of possible liner degradation, the portion of the liner is removed and the
affected area inspected by UT measurement for wall loss. Following any
necessary repairs, the liner is repaired with a suitable material. .

Commitments to NRC GL 89-13 established routine inspections and methods
of testing for Service Water system piping and components such that corrosion,
erosion, silting, and biofouling do not degrade the performance of the Open-
Cycle Cooling Water System components.
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System Engineers routinely perform system walk downs in accordance with
Plant Engineering Guidelines to assess system health and material condition.
Service Water flow is routinely monitored by System Engineers as-part of
normal system performance monitoring to ensure design flow requirements
are available for the intended functions.

Performance of Primary Component Cooling Water system and Diesel
Generator system safety related heat exchangers is monitored in accordance
with Seabrook Station's Service Water Heat Exchanger Program to ensure
that heat transfer capabilities comply with the design bases requirements of
the systems. These are the only heat exchangers within the scope of License
Renewal that are supplied by. Service Water. The key elements of this
monitoring program are:

a. Temperature Ratio Monitoring of Primary Component Cooling Water heat
exchangers is performed at least monthly, and increased to weekly if the
condenser pressure deviates by a specified amount from the clean
condenser baseline curve. Due to similarities in materials (titanium tubes)
and flow media (low temperature sea water), sensitive and readily
indicated parameters in the condensers are used as leading indicators of
conditions in the Primary Component Cooling Water heat exchangers.

b. Fouling Factor Determination of Diesel Generator Jacket Water Cooling
heat exchangers is performed at least once per year. These heat
exchangers are normally idle, but are placed in service at least weekly to
eliminate stagnant flow conditions.

c. Micro-biological fouling monitoring is performed at least weekly on the
Primary Component Cooling Water system and Diesel Generator system
heat exchangers while the plant is between 90% and 100% power.

d. The System Engineer documents and trends results and, as necessary,
coordinates disposition of unusual or unexpected result with Operations,
Chemistry or Engineering personnel. Any unusual or unexpected results
are documented and tracked by the Seabrook Station Corrective Action
Program.

Selected portions of the Open-Cycle Cooling Water System are subjected to
periodic functional and pressure tests as required for safety-related
components by ASME Section XI Inservice Inspection.

The Seabrook Station Open-Cycle Cooling Water System Program ensures
removal of biofouling agents, corrosion products and silt by periodic visual
inspection of piping and by periodic inspection and cleaning of Service Water
supply structures. Each Service Water train contains an in-line strainer that is
located downstream of both the ocean and the cooling tower pumps and
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upstream of all other major components in this system. Accumulation of
biofouling agents, corrosion products and silt in the in-line Service Water
strainers would be indicated by increasing differential pressure across an
affected strainer. This differential pressure is monitored each shift by
Operations personnel and high differential pressure alarms in the control
room.

Open-Cycle Cooling Water System water supply structures, including the sea
water inlet and outlet transition structures, the Service Water and Circulating
Water pumphouse forebays and the Service Water Cooling Tower basin, are
periodically inspected and cleaned to minimize accumulation of biofouling
agents, corrosion products, biological material, and silt. The pumphouse
forebays are inspected and cleaned each refueling outage and the cooling
tower basin is inspected and cleaned, if required, every third refueling outage.
Aging effects for these structures will be adequately managed by the
Structural Monitoring Program (B.2.1.31).

Inspection and cleaning of the on-shore and off-shore Circulating Water
Intake and Discharge Structures is performed periodically to minimize
attraction of marine animals and to ensure that there is no impediment to
cooling water flow. The on-shore intake and discharge structures are
inspected and cleaned at least once every fourth fuel cycle. The off-shore
intake and discharge structures are inspected and cleaned at least once
every other fuel cycle.

The Seabrook Station Chlorine Management Program provides proceduralized
preventive measures to monitor and'inject chemicals (chlorine) to mitigate
microbiologically influenced corrosion and buildup of macroscopic biological
fouling species, such as blue mussels, oysters or clams, and to inhibit scale
formation on heat transfer surfaces in the Open-Cycle Cooling Water systems.

Seabrook Station does not have a history of significant, biofouling or
microbiologically influenced corrosion in the Open-Cycle Cooling Water
systems. This is attributable to an aggressive chlorination program, and
substantiated by the recent lack of indication of any notable form of bio-
fouling documented during the internal surfaces inspections.

In addition to inspection for evidence of fouling, internal piping inspections are
used to monitor for potential loss of material. Each refueling outage, a portion
of, the Service Water system is chosen for inspection of internal surfaces.
The primary objective of these inspections is detection of liner degradation,
conditions, that could lead to liner degradation, and'signs of behind-liner
corrosion. A video record of each inspection is provided to the System
Engineer for review. Indications of liner degradation are evaluated during the
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outage in which they are identified and any necessary repairs or extent of
condition evaluations performed prior to plant startup.

Indication of pipe liner degradation is evaluated for potential loss of material
due to general, pitting, crevice and galvanic corrosion in the piping material
beneath. Where necessary, the suspect pipe liner is removed and the pipe
wall internal surface inspected for corrosion and loss of material. The
External Surfa1es Monitoring Program (B.2.1.24), is credited for monitoring
and trending of above ground Open-Cycle Cooling Water System piping and
components for loss of material where that loss of material mechanism may
originate from the internal surface (pitting, general corrosion, etc) but be
undetected by indications in the liner material. These indications would
become evident as through-wall leaks. The Buried Piping and Tank
Inspection Program (B.2.1.22), is credited for monitoring and trending of
buried Open-Cycle Cooling Water System piping and components for loss of
material that may originate from the internal surface but be undetected by
indications in the liner material. These programs are also credited for
monitoring and trending Open-Cycle Cooling Water System piping and
components for external surface aging effects.

The acceptance criteria are specified in the procedures that, control the
inspections of components. Pipe wall thickness is measured and compared
to the minimum wall thickness for fabrication specified in the applicable pipe
specification. Any area found to be below this minimum wall thickness is
evaluated by engineering for adherence to design minimum wall thickness for
the specific application.

Biofouling is chemically controlled or removed as part of the activities
performed under this program. Seabrook Station Open-Cycle Cooling Water
System heat exchangers are monitored, cleaned, inspected and tested as
necessary to ensure the components are maintained and not degraded such
that the component and system heat transfer function is maintained and
reliable. Acceptance criteria are based on maintaining the system free of
significant sediment and biofouling, and surveillances to ensure the Open-
Cycle Cooling Water System is able to perform its intended functions.

Unusual or unexpected conditions noted during Open-Cycle Cooling Water
System inspections are documented in accordance with the Seabrook Station
Corrective Action Program. Such conditions are evaluated by engineering
personnel to ensure the continued reliability of the Open-Cycle Cooling Water
System.

NUREG-1801 Consistency

This program, with the exception noted below, is consistent with
NUREG-1801 XI.M20.
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Exceptions to NUREG-1801

1. NUREG-1801 XI.M20 states "The system components are constructed of
appropriate materials and lined or coated to protect the underlying metal
surfaces from being exposed to aggressive cooling water environments".
The Seabrook Station Open Cycle Cooling Water System includes both
unlined and.lined piping as part of its design. Since NUREG 1801 program
only addresses lined piping and the fact that the Seabrook Station system
designf includes unlined piping is considered an exception to the NUREG-
1801 program.

Justification for the Exception

The selection of materials for use in this cooling water environment (salt
water) included the installation of unlined piping and components of
materials such as Inconel, copper-nickel, aluminum-bronze and stainless
steels (including newer stainless steels such as AL6XN) specifically for their
resistance to the effects of salt water. These materials are subjected to the
same aging mechanisms as if they were lined or coated, and are subject to
the same aging management activities described the NUREG-1801
XI.M020 Open-Cycle Cooling Water System aging management program.
Therefore, this program will manage unlined piping as well as it will manage
lined piping.

Program Elements Affected: Element 2 (Preventive Actions).

Enhancements

None

Operating Experience

1. During initial installation of Service Water cement lined piping, X-Pando joint
compound was used to seal the gaps in the cement lining at the field
welded joints. Improper application or long term degradation of this joint
compound resulted in localized corrosion of the carbon steel pipe due to
sea water intrusion through the gap at the joints. The following
improvements have been made to the Service Water piping in order to
prevent degradation of the Service Water piping at the field-welded joints.

a. The cement lined underground piping has been refurbished by installing
AMEX-10/WEKO seals at the field welded, joints. The AMEX-10/WEKO
seal is an elastomer boot seal installed from inside the pipe to prevent
sea water from reaching the welded joint. Follow up inspections have
been performed to confirm that the seals have been effective in
preventing corrosion of the field welded joints. Selected seals will
continue to be inspected during refueling outages to ensure that seals
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are not degraded and continue to be effective in sealing the field welded
joints from sea water intrusion.

b. The cement lined above ground piping associated witht the Diesel
Generator heat exchangers has been replaced with flanged Plastisol
PVC lined carbon steel spool pieces. The size and accessibility of this
piping did not permit the use of AMEX-10NVEKO seals. Follow up
inspections of weld areas by ultrasonic testing and internal visual
examinations during refueling outages have confirmed that the
engineering design change has been effective in preventing loss of
material.

c. Above ground piping located in the turbine building has been refurbished
by installing AMEX-10/AEKO seals at field welded joints similar to the
methodology utilized for refurbishing the underground piping discussed
above.

d. Ultrasonic examinations have been performed on above ground field
welded joints where AMEX-10NVEKO seals had not been installed (or
could not be installed due to piping configuration) to assess the
condition of the piping at the field-welded joints. Joints which revealed
wall thinning have been repaired.

2. The original Primary Component Cooling Water system heat exchangers
were fabricated with 90-10 CuNi tubing. Both heat exchangers were
retubed with 90-10 CuNi tubes due to evidence of tube leakage. As a result
of the issues with CuNi tubing, both Primary Component Cooling Water
system heat exchangers were subsequently replaced with titanium tubed
heat exchangers during Refueling Outage 5 (Spring of 1997). The follow up
eddy current inspections in Refueling Outages 10-(Spring of 2005) and 13
(Fall of 2009) have shown that the performance of the titanium tubes has
been excellent.

3. The Service Water pump house forebays are inspected and cleaned during
each refueling outage. During the cleaning of the Service Water pump
house forebay during Refueling Outage 7 (Spring of 2001), an increase in
the amount of silt and debris was observed in the area of the Service Water
pumps. The normal levels of silt in previous outages were up to 3 feet
starting at the traveling screens tapering down to zero around the pump
suction bell. Refueling Outage 7'inspections revealed levels of up to 6 feet
at the traveling screens tapering down to zero at the pump suction bell. It is
approximately 32 feet from the screens to the pump suction. The material
was sand, silt, and mussel shells. Evaluation of the condition indicated that
the additional debris accumulation was caused by a combination of events
as described below.
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Seabrook Station experienced an unusually high mussel shell impingement
during the summer of 2000. This was attributed to an extended cessation
of intake tunnel chlorination from late October 1999 to early May 2000. For
a six month period, mussel larvae entrained by the tunnel had an enhanced
opportunity to settle and grow on the intake, tunnel wall surface, in a
chlorine-free environment. Although the Service Water pumphouse
forebays were continuously chlorinated during that period, on resumption of
intake tunnel chlorination, a large number of mussels were released in the
intake tunnel and carried to the forebay. This increase in shells in the
forebay led to shell pieces being carried over the traveling screens when
screen washing was initiated.

Service Water system strainer valve isolation issues during this same
period precluded the ability to isolate the Service Water strainers for
cleaning. To minimize the likelihood of carryover of mussel shells to the
strainers and possibly creating a high differential pressure condition, screen
wash activities were minimized until Refueling Outage 7 at which time the
strainer isolation valves could be repaired or replaced. This allowed sand
and silt to build up at a higher rate than normal due to the fact we were no
longer upsetting the areas around the traveling screens.

Sand and silt is small enough to pass through the system with no
interruption of flow. Large amounts of sand and silt may affect the bearing
surfaces on the Service Water pump shafts, but the pumps will continue to
provide sufficient Service Water flow. Increased wear on the bearings from
excessive silt would be first noticed with an increase in vibration levels.
Pump vibration levels, flows, and differential pressures are tested quarterly.
This condition (silt accumulation in the forebay) did not present a plant
operability issue.

As a result of this condition, the Seabrook Station Chemistry Department
has re-evaluated the period during which the ocean water intake tunnels
should be continuously chlorinated. This expanded chlorination period, in
addition to batch chlorination of the Service Water forebay as necessary
during the rest of the year has resulted in no further carryover of debris at
the traveling screens. Inspections of the Service Water forebay during
subsequent inspections have showed no excessive accumulations. The
Service Water strainer isolation valves have been restored to service and
are available if needed. Traveling screen washing activities were returned
to original schedules.

Although the events contributing to this condition are not necessarily aging
related, this example does demonstrate that monitoring and control of silt
and fouling mechanisms is effective in preventing conditions that could
adversely affect the intended function of Service Water components. Such
conditions are evaluated and corrected in accordance with GL 89-13
requirements for surveillance and control of biofouling to ensure that silting
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and biofouling cannot degrade the performance of safety related systems
serviced by Open Cycle Cooling Water.

4. As discussed above in example 1, during initial installation of Service
Water cement lined piping, X-Pando joint compound was used to seal the
gaps in the cement lining at the field welded joints. Improper application
or long term degradation of this joint compound results in localized
corrosion. An upgrade project was initiated due to the localized corrosion
of the carbon steel pipe due to sea water intrusion through the gap at field
welded joints. Since the completion of the Service Water Upgrade Project
and installation of drop-out spools and AMEX-10/WEKO seals in the mid
1990's, ten through wall leaks have developed. In January 2006, the
Service Water System Engineer initiated a Service Water Improvement
Plan to evaluate and resolve issues pertaining to these leaks in the
Service Water system. __

The Service Water Improvement Plan evaluated current practices for
AMEX-10/WEKO seal installation, inspection and testing, field weld
ultrasonic examinations, and the history of pipe leaks following the
upgrade project. Of particular note was that following the upgrade project,
there had been no leaks at Service Water welded joints except for a single
occurrence of weepage from a 2 inch Weldolet to pipe weld. The results
indicated that the Upgrade Project had adequately resolved the issue of
through wall leaks at field welded joints.

Based on the history of leaks and the areas where those leaks were being
found, the System Engineer concluded that the surface ultrasonic
examinations performed at welded joints was ineffective because the
examination area was not where the leaks were developing and the
technique did not work well to detect minor, pin-hole leaks as they were
developing. Visual examination of the pipe liner had proved to be a more
efficient way to identify areas of pipe wall degradation. Review of video
tapes of prior AMEX-1O/WEKO seal inspections showed indications on the
concrete liner where through wall leaks later developed.
Recommendations from this Plan included preparation of a long term plan
for visual inspections of above ground pipe through either direct or remote
visual methods, enhancement of the current plan for visual inspections of
buried pipe to include a specific long range scope and schedule, removal
and analysis of a section of installed cement lined Service Water pipe to
evaluate- the condition of the liner material after more than 25 years of
service, and enhancement of the AMEX-10/WEKO seal testing and
inspection activity to specifically include monitoring for surface conditions
that may indicate beneath-liner corrosion.
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Implementation of the Service Water Improvement Plan recommendations
was completed by January 2007, with the exception of the laboratory
analysis of the cement lined pipe section. The laboratory analysis of the
cement lined pipe section was completed in 2008 and concluded that the
cement liner material was still in excellent condition and. would continue to
provide adequate protection of the pipe.
I

While individual problems, such as, those discussed above, have been
identified, the conditions identified did not cause impact on the safe operation
of the plant, and adequate corrective actions were taken to prevent recurrence.
Appropriate guidance for evaluation, repair, or replacement is provided for
locations where degradation is found. Assessments of the Open-Cycle Cooling
Water System Program are performed to identify the areas that need
improvement to maintain the effective performance of the program. The
previous examples of operating experience provide objective evidence that the
Seabrook Station Open-Cycle Cooling Water System Program will be effective
in ensuring that intended function(s) will be maintained consistent with the
current licensing basis for the period of extended operation.

Conclusion

The Seabrook Station Open-Cycle Cooling Water Systems Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.12 CLOSED - CYCLE COOLING WATER SYSTEM

Program Description

The Seabrook Station Closed-Cycle Cooling Water System Program is an
existing program that manages the aging effects of (a) cracking due to stress
corrosion cracking, (b) loss of material due to general, crevice, pitting and
galvanic corrosion, and (c) reduction of heat transfer due to fouling. These
aging effects are managed in closed cycle cooling water systems that are not
subject to significant sources of contamination, in which water chemistry is
controlled and in which heat is not directly rejected to the ultimate heat sink.
The program scope includes activities to manage aging in the Primary
Component Cooling Water system and Emergency Diesel Generator Jacket
Water cooling systems. The program also includes the fire pump diesel engine
glycol coolant system, the Control Building Air Handling glycol coolant system
(safety-related), and the Thermal Barrier Cooling Water system.

The chemical treatment used for the Primary Component Cooling Water and
the Thermal Barrier Cooling Water is hydrazine. The chemical treatment used
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for the Diesel Generator Jacket Water, the fire pump diesel coolant, and the
Control Building Air Handling coolant is glycol.

The ,Seabrook Station design control program ensures that appropriate
materials are used within the system to minimize corrosion and stress
corrosion cracking. The systems included in the Seabrook Station
Closed-Cycle Cooling Water System Program contain no lined pipe and rely
upon appropriate system material selection to minimize corrosion.

The program includes maintenance of system corrosion inhibitor
concentrations to minimize degradation, and inspections of opportunity to
assess management of component aging.

Seabrook Station implements the industry standards established by EPRI
Technical Report 1007820, "Closed Cooling Water Chemistry Guideline,
Revision 1", which was issued in April 2004. The program includes monitoring
and control of cooling water chemistry to minimize exposure to aggressive
environments and use of corrosion inhibitors in the closed cycle cooling water
systems to mitigate general, crevice, and pitting corrosion as well as stress
corrosion cracking. The program provides the action levels associated with
criteria being outside normal operating levels. EPRI 1007820, issued in April
2004, is Revision 1 to EPRI TR-107396 which was issued in October 1997.
Since NUREG-1801 refers to EPRI TR-107396 "Closed Cooling Water
Chemistry Guideline", Seabrook Station has identified this as an exception.

The Seabrook Station Closed-Cycle Cooling Water System Program identifies
the water chemistry parameters to be monitored to ensure that corrosion
inhibitor concentrations are maintained within the specified EPRI 1007820
guidelines for the closed-cycle cooling water systems. The program includes
guidance to control and monitor the inhibitor concentrations, and the action
levels associated with criteria being outside normal operating levels. The
program also identifies the normal range, as well as administrative limits
(where applicable), sampling frequency, and corrective actions. Sampling
frequencies are based on the EPRI 1007820 guidelines.

The system corrosion inhibitor concentrations are maintained within the limits
specified in the EPRI 1007820 "Closed Cooling Water Chemistry Guideline,
Revision 1" except as noted below.

a. Seabrook Station's normal operating range for hydrazine in the Thermal
Barrier. Cooling Water (a separate closed-cycle cooling loop within the
Primary Component Cooling Water system) is specified as 5-300 parts per
million .(ppm). The EPRI Guidelines consider a normal operating range of
5-50 ppm (5-200 ppm for all-ferrous metallurgy). The higher limit to the
operating range was established as a method to minimize radiation
exposure required for hydrazine makeup during power operations. Action
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Levels 1 and 2 (<5 ppm and <1 ppm, respectively) remain consistent with
those specified by the EPRI 1007820 guideline.

b. The Seabrook Station normal range for sulfates in Thermal Barrier Cooling
Water is specified as 100-500 parts per billion (ppb) with Action Level 1 and
2 limits of >500 ppb and >1000 ppb, respectively. The EPRI Guidelines
consider a normal operating range of <150 ppb with Action Level 1 and 2
limits of >150 ppb and >1000 ppb, respectively. The higher operating range
and the higher Action Level 1 limit were assigned prior to issuance of EPRI
1007820 "Closed Cooling Water Chemistry Guideline, Revision 1." The
previous revision did not specify an operating range. The current values
were evaluated in a plant Chemistry Study / Technical Information
Document. The Action Level 2 limit is consistent with that specified in EPRI
1007820 guideline.

c. The frequency of sampling Thermal Barrier Cooling Water hydrazine and
pH remains at a monthly interval based on Seabrook Station operating
experience instead of weekly as shown in the EPRI 1007820 guideline for
Tier 1 Systems. Data trends support the fact that hydrazine concentration
and system pH remain stable between the monthly entries into Containment
to obtain samples.

The fire pump diesel engine glycol coolant system, the Control Building Air
Handling glycol coolant system, and the Diesel Generator Jacket Water glycol
coolant system are periodically monitored. Frequencies of testing and control
parameters are consistent with the EPRI guidelines for blended glycol
formulations.

Corrosion test coupons are placed in the Primary Component Cooling Water
and Thermal Barrier Cooling Water systems to check the effectiveness of the
inhibitor and/or' the corrosion rates. The criteria for and frequency of coupon
inspection is specified in the Seabrook Station Chemistry Procedure "Corrosion
Determination by Coupons".

The Seabrook Station Closed-Cycle Cooling, Water System Program
recognizes that component inspections are an important part of an overall
chemistry program to assess corrosion control and chemistry control
effectiveness. Seabrook Station Chemistry Procedure, "Visual Inspection
Format for Plant Components" provides instructions for visual inspection of
individual components (e.g., valves, pumps, piping segments, heat
exchangers) looking for pitting, general corrosion film presence, biological
activity, deposits, etc. when a system or component is open for maintenance.
Historical records of these inspections, including photographs, are maintained
for comparative purposes.
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System walkdowns, System Engineer monitoring and trending, and
preparation of periodic system health reports .help to ensure the systems'
performance meets established design basis requirements.

NUREG-1801 Consistency

This program, with the exceptions noted below, is consistent with
NUREG-1801 XI.M21.

Exceptions to NUREG-1801

1. NUREG-1801 XI.M21 states "The program relies on the maintenance of
system corrosion inhibitor concentrations within the specified limits of
Electric Power Research Institute (EPRI) TR-10 7396 to minimize corrosion
and SCC."

EPRI TR-107396, "Closed Cooling Water Chemistry Guideline", was
issued in October 1997. Seabrook Station implements the guidance
provided in EPRI 1007820, "Closed Cooling Water Chemistry Guideline,
Revision 1", issued in 2004.

Justification for the Exception

Seabrook Station has reviewed EPRI 1007820 and determined that the
most significant difference is that the revision provides more prescriptive
guidance. EPRI 1007820 meets the same requirements of EPRI
TR-107396 for maintaining conditions to minimize corrosion and
microbiological growth in closed cooling water systems for effectively
mitigating aging effects. The NUREG-1801 aging management program
requirements are unchanged by the transition from EPRI TR-107396 to
EPRI 1007820 guideline.

Program Elements Affected: Element 2 (Preventive Actions), Element 5
(Monitoring and Trending), and Element 6 (Acceptance Criteria).

2. EPRI 1007820, "Closed Cooling Water Chemistry Guideline, Revision 1",
in Section 5.6 "Hydrazine-Based Programs" Table 5-5, "Operating Ranges
and Monitoring Frequencies for Hydrogen-Based Programs", provides the
following normal operating range for hydrazine:

Parameter Normal Operating Range

Hydrazine, mixed 5-50 ppm as
metallurgy N2H4

Hydrazine, all-ferrous 5-200 ppm as
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metallurgy N2H4

Seabrook Station's Thermal Barrier Cooling Water system is a separate
closed-cycle cooling water. system that is age managed under the
Seabrook Station Closed-Cycle Cooling Water System Program.
Seabrook Station has specified the normal operating range for hydrazine
in this system at between 5-300 ppm.

Justification for the Exception

The Thermal Barrier Cooling System is located entirely inside the
containment. The higher limit to the hydrazine operating range Was
established to minimize radiation exposure required for hydrazine makeup
during power operations. Action Levels 1 and 2 (<5 ppm and <1 ppm,
respectively) remain consistent with those specified by the latest revision
of the EPRI guidelines. Seabrook Station Chemistry evaluated the
significance of operation of the system within this range for hydrazine and
determined it to be acceptable based on a review of the potential effects
on components and materials and a plan to slowly increase the
concentration while monitoring system parameters. In September of 2002,
it was decided to raise the upper band for hydrazine in the system from
150 ppm to 300 ppm. The increase was performed in 50 ppm increments
every six months until 300 ppm was reached or until there was evidence of
increased copper corrosion. The upper limit of 300 ppm was reached
without indication of increased copper corrosion.

Corrosion strip test coupons are placed in the Thermal Barrier Cooling
System to check the effectiveness of the inhibitor and its effect on
corrosion rates.

Program Elements Affected: Element 2 (Preventive Actions),. Element 5
(Monitoring and Trending), and Element 6 (Acceptance Criteria)

3. EPRI 1007820, "Closed Cooling Water Chemistry Guideline, Revision 1",
in Section 5.6 "Hydrazine-Based Programs" Table 5-5, "Operating Ranges
and Monitoring Frequencies for Hydrogen-Based Programs" provides the
following normal operating range for sulfates.

Normal Operating Action Levels
Parameter (AL 1 - 90 days,Range AL 2 - 30 days)

Chloride, Fluoride, :150 ppb as AL 1: >150 ppb
Sulfate ion (each) AL 2: >1000 ppb
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The Seabrook Station Thermal Barrier Cooling Water System is a
separate closed-cycle cooling water system that is age managed under
the Closed Cycle Cooling Water Program. Seabrook Station has specified
a normal operating range for Sulfates in this system between 100-500 ppb
with Action Level 1 and 2 limits of >500 ppb and >1000 ppb, respectively.

Justification for the Exception

The higher allowable sulfate operating range (100 to 500 ppb) and the
higher Action Level 1 limit (> 500 ppb) for the Thermal Barrier Cooling
Water were assigned prior to issue of EPRI 1007820. The previous
revision did not specify an operating range. The Action Level 2 limit is
consistent with that specified in the latest revision of the EPRI guidelines.
Seabrook Station Chemistry. evaluated the significance of continued
operation of the system within this range for sulfates. The evaluation was
to assess the current corrosion environment and estimate the future effect
in the Thermal Barrier System based on the current system chemistry
parameters, particularly, sulfate. The conclusion of this evaluation was
that the low oxygen levels, alkaline pH and absence of sulfides exhibited
in the Seabrook Station Thermal Barrier Cooling Water would mitigate the
concern regarding the levels of sulfate above 150 ppb.

Program Elements Affected: Element 2 (Preventive Actions) and Element
5 (Monitoring and Trending).

4. EPRI 1007820, "Closed Cooling Water Chemistry Guideline, Revision 1",
Section 5.6 "Hydrazine-Based Programs" Table 5-5, "Operating Ranges
and Monitoring Frequencies for Hydrogen-Based Programs" provides the
following monitoring frequency for hydrazine and pH for Tier 1 systems.

Monitoring Frequency
Parameter

Tier 1 Systems

Hydrazine, mixed metallurgy Weekly

Hydrazine, all-ferrous metallurgy Weekly

pH, mixed metallurgy Weekly

pH, all-ferrous metallurgy Weekly

Seabrook Station has kept the Thermal Barrier Cooling Water system
monitoring frequency for hydrazine and pH at monthly instead of weekly
as shown in the latest revision of the EPRI guidelines for Tier 1 Systems.
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Justification for the Exception

The Thermal Barrier Cooling Water system is located entirely inside the
Containment. Keeping the monitoring frequency at monthly was desired to
minimize radiation exposure. System data trends show that hydrazine
concentration and system pH remain stable between the monthly entries
into Containment to obtain samples, which demonstrates that a monthly
monitoring frequency is sufficient.

Program Elements Affected. Element 3 (Parameters Monitored/Inspected)
and Element 5 (Monitoring and Trending).

5. NUREG-1801 XI.M21 states; "The aging management program monitors
the effects of corrosion and stress corrosion cracking by testing and
inspection in accordance with guidance in EPRI TR-107396 to evaluate
system and component condition. For pumps, the parameters monitored
include flow, discharge pressures, and suction pressures. For heat
exchangers the parameters include flow, inlet and outlet temperatures,
and differential pressure."

The Seabrook Station Closed-Cycle Cooling Water System Program does
not rely on performance and functional testing to verify the effectiveness of
chemistry controls and management of aging effects.

Justification for the Exception

EPRI. 1007820 notes that •performance testing is typically part of an
engineering program that verifies the component active functions. These
activities would fall under the Maintenance Rule (10 CFR 50.65). This
being the case, performance and functional testing is not included as a
part of the Seabrook Station Closed-Cycle Cooling Water System
Program. Seabrook Station uses corrosion monitoring and internal
inspections of opportunity to monitor program effectiveness at managing
component degradation that could impact a passive function. Corrosion
monitoring is accomplished through trending of the normal plant periodic
sampling, and monitoring of corrosion coupons. The periodic sampling
tests for corrosion products which'when trended will give an indication of
the rate of corrosion ongoing in a system. Seabrook Station also places
test coupons in the Primary Component Cooling Water system and
Thermal Barrier Cooling Water System to check the effectiveness of the
corrosion inhibitor by quantifying the corrosion rates of the coupons.,
Seabrook Station Chemistry procedure, "Visual Inspection -Format for
Plant Components" provides instructions for visual inspection of individual
components (e.g., valves, pumps, piping segments, heat exchangers)
looking for pitting, general corrosion film presence, biological activity,
deposits, etc. This procedure is used to monitor for corrosion in the
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component cooling water systems when the system or components are
opened for maintenance.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected),
Element 4 (Detection of Aging Effects), Element 5 (Monitoring and
Trending), and Element 6 (Acceptance Criteria)

Enhancements

The following enhancement will be made prior to entering the period of
extended operation.

1. The Seabrook Station Closed-Cycle Cooling Water System Program will be
enhanced to include visual inspection for cracking, loss, of material and
fouling in the Primary Component Cooling Water system, Thermal Barrier
Cooling Water system, Diesel Generator Jacket Water cooling system, Fire
Pump Diesel Engine coolant system, and the Control Building Air Handling
coolant system when these systems are opened for maintenance.

Program Elements Affected: Element 4 (Detection of Aging Effects).

Operating Experience

Seabrook Station has a comprehensive operating experience program that
monitors industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events. Those issues and
events, whether external or plant specific, that are potentially significant to the
closed,-cycle cooling water systems at Seabrook Station are evaluated. The
Seabrook Station Closed-Cycle Cooling Water System Program is augmented,
as appropriate, if these evaluations show that program changes will enhance
program effectiveness.

1. During Operating Cycle 9 (May 2002 - October 2003), Chemistry
Department personnel reported that the hydrazine consumption in the
Thermal Barrier Cooling Water system had gone up significantly since
Refueling Outage 7 (Fall of 2000). Chemistry personnel reported that only
two chemical additions were required during each of Cycles 5, 6 and 7.
However, the chemical additions had increased to four during Cycle 8 and
to six by middle of Cycle 9. Investigation of the condition identified potential
air entrapment in the Thermal Barrier Cooling Water system. As a result,
during Refueling Outage 9 (Fall of 2003), the Thermal Barrier Cooling
Water system was statically and dynamically vented, which resolved. the
issue.
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2. A 2003 Industry Operating Experience notice was reviewed by Seabrook
Station Chemistry Department for applicability. The issue was cracking of
brass bolting in the Diesel Generator Jacket Water cooling system.
Evaluation showed that Seabrook Station utilizes a glycol mixture which is
similar in constituents, but much higher in concentration than that used at
the facility issuing the operating experience. For example, tolytriazole in the
reporting facility's system is maintained between 5-20 ppm while the
minimum specification for tolytriazole at Seabrook Station is 300 ppm.
Seabrook Station's limits are based on recommendations from the vendor,
a contract laboratory, and EPRI guidelines for closed-cycle cooling water
systems. The tolytriazole is specifically added to minimize copper (brass)
corrosion. The EPRI guidelines on Closed Cooling Water Chemistry states
that tolytriazole reacts with the copper ion to form a thin film that reinforces
the oxide film on the copper layer. This film helps to protect the copper
from degrading. The tolytriazole levels are checked on a semi-annual basis
which has been proven to be sufficient through trending. The evaluation
concluded that Seabrook Station's tolytriazole dosage levels are sufficient
to minimize brass degradation. The evaluation shows Seabrook Station's
use of industry experience to challenge existing program practices, and
validate existing program procedures through experiences or standards
applied at other nuclear power plants.

3. In November 2009, a Nuclear Oversight audit of the Seabrook Station's
Chemistry Control Program was conducted. This audit included a review the
chemistry control of the Closed Cooling Water systems at Seabrook Station.
The audit results were as follows:

The audit found that the "Seabrook Strategic Water Chemistry Optimization
Plan - Closed Cooling Water Systems" is used to establish site-specific
Water Chemistry Program that represents the best approach for minimizing
corrosion damage and performance losses in the various closed cooling
water systems. Seabrook Station "Miscellaneous Systems / Closed Cooling
Water Systems Chemistry Control Program" provided the details for
sampling and analysis of Closed Cooling Water systems.

The audit concluded that the Seabrook Station Closed Cycle Cooling Water
System Program contained all the required attributes found in the EPRI
Closed Cooling Water Chemistry Guidelines, Revision 01, Section One
"Instructions", and Section 10 "Methodology for Plant Specific Treatment
Optimization."

The audit reviewed Chemistry Department logs and Nuclear Oversight Daily
Quality Summary Reports associated with closed cycle cooling water
system chemistry for compliance with the schedule and analyses specified
in the Seabrook Station "Miscellaneous Systems / Closed Cooling Water
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Systems Chemistry Control Program" and EPRI "Closed Cooling Water
Chemistry Guideline, Revision 1."

During the audit, all sample data for the Closed Cooling Water systems
listed below were reviewed for sampling frequency and analytical results:

a. Primary Component Cooling Water
b. Thermal Barrier Cooling Water
c. Secondary Component Cooling Water
d. Diesel Generator Cooling Water
e. Diesel Fire Pump Cooling Water
f. Safety Related Control Building Air Handling Train "A"
g. Safety Related Control Building Air Handling Train "B"
h. Control Building Air Handling (Non-Safety)

The audit found no instances where required samples were not obtained or
programmatic requirements were not met for Closed Cooling Water. A
review of sample results indicated that samples are obtained and evaluated
as detailed in the Seabrook Station "Miscellaneous Systems / Closed
Cooling Water Systems Chemistry Control Program" and the Chemistry
Department uses the Corrective Action Program to document the
occurrence of out-of-specification Closed Cooling Water system results.

The audit concluded that the Closed Cooling Water Systems Chemistry
Control Program met the requirements of Station Chemistry Manual and the
EPRI Closed Cooling Water Chemistry Control Guidelines and that the
Chemistry control of the Closed Cooling Water systems was satisfactory.

I

These operating experience examples provide objective evidence that the
Seabrook Station Closed-Cycle Cooling Water Program is effective in
monitoring closed-cycle cooling water chemistry parameters, identifying
anomalies,- initiating corrective actions, and effectively evaluating external
operating experience. Assessments of the Closed-Cycle Cooling Water System
Program are performed to identify the areas that need improvement to maintain
the effective performance of the program.

Conclusion

The Seabrook Station Closed-Cycle Cooling Water System Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.
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B.2.1.13 INSPECTION OF OVERHEAD HEAVY LOAD AND LIGHT LOAD
(RELATED TO REFUELING) HANDLING SYSTEMS

Program Description

The Seabrook Station Inspection of Overhead Heavy Load and Light Load
(Related to Refueling) Handling Systems Program is an existing program that
manages the aging effects of loss of material due to general corrosion and due
to wear of structural components of lifting systems and the effects of. loss of
material due to wear on the rails in the rail system, for lifting systems within the
scope of license renewal. Included in scope are those cranes encompassed by
the Seabrook Station commitments to NUREG-0612, "Control of Heavy Loads
at Nuclear Power Plants," plus two cranes related to fuel handling.

The program manages loss of material due to general corrosion on structural
steel members and rails of the cranes within the scope of license renewal.
Included are the structural steel members of the bridges, trolleys and
monorails. The program also manages loss of material due to wear on rails.
Only the structural portions of the in-scope cranes and monorails are in the
scope of this program. The individual components of these overhead handling
systems that are subject to periodic replacement, or those which perform their
intended function through moving parts or a change in configuration, are not in
the scope of this program.

The program employs the use of visual inspections to identify aging effects
prior to loss of function. Preventive actions are not associated with these
activities.

The design of the cranes within the scope of this program did not impose a limit
to the number of overcapacity lifts that they would withstand. Additionally, these
systems have their loads limited to those within their rated capacity. Because
of these procedural controls and the design basis, deterioration of the structural
members due to operational fatigue is not expected, and usage of these
systems is not recorded.

Structural inspections are conducted under the Seabrook Station lifting
systems manual. Periodic inspections are conducted at the frequencies, and
include the applicable items, delineated in ANSI B30.2, "Overhead and Gantry
Cranes," ANSI B30.11, "Monorails and Underhung Cranes," ANSI B30.16,
Overhead Hoists (Underhung)," and ANSI B30.17, "Overhead and Gantry
Cranes (Top Running Bridge, Single Girder, Underhung Hoist)" for a periodic
inspection and in accordance with appropriate manufacturer's
recommendations. Inspections are conducted yearly. All periodic inspections
are documented on work orders.

Seabrook Station Unit 1 Page B-86
License Renewal Application



Appendix B - Aging Management Programs

Because the program is an inspection program, there are no monitoring and
trending activities required.

Degradation of the crane structure due to loss of material through corrosion or
wear is evaluated according to vendor recommendations and applicable
industry standards as specified in the respective crane inspection procedures.
If the crane was designed to a specific Crane Manufacturers Association of
America Service Class, the specification that was applicable at the time the
crane was manufactured is used.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M23.

Exceptions to NUREG-1801

None

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. The Seabrook Station Inspection of Overhead Heavy Load and Light Load
(Related to Refueling) Handling Systems Program Lifting System Manual
will be enhanced to include monitoring of general corrosion on the crane
and trolley structural components and the effects of wear on the rails in the
rail system.

Program Elements Affected: Element I (Scope of Program) and Element 3
(Parameters Monitored/Inspected)

2. The Seabrook Station Inspection of Overhead Heavy Load and Light Load
(Related to Refueling) Handling Systems Program Lifting Systems Manual
will be enhanced to list additional cranes related to the refueling handling
system.

Program Elements Affected: Element 1 (Scope of Program) and Element 4
(Detection of Aging Effects)
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Operating Experience

There has been no history of corrosion-related degradation that has impaired
cranes. Likewise, because cranes have not been operated beyond their design
lifetime, there have been no significant fatigue-related- structural failures noted
by industry experience. Seabrook Station has a comprehensive Operating
Experience Program that monitors and assesses industry issues/events for
applicability. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events. Preventive Maintenance
Work Orders are used for tracking, identifying, and maintaining crane structural
components of lifting systems and crane rail systems.

1. A review of a sample of Preventive Maintenance Work Orders, for the
cranes within the scope of license renewal reveals no history of wear or
structural degradation. Examples include periodic inspections of the Spent
Fuel Pool Crane and the Cask Handling Crane, and refueling outage
inspection of the Containment Polar Gantry Crane.

2. A review of the Seabrook Station Corrective Action Program by tag number
shows that there has been no history of rail or structural wear or corrosion
related degradation due to aging related mechanisms that has impaired
prevented these cranes from performing their intended function.

3. A condition report generated in 1997 identified a potential for an over load
lift by overhead cranes in the Diesel Generator rooms. Evaluation of the
condition report determined that no over load lifts had occurred, and
provided modifications to the two cranes to preclude any future overload.

The above operating experience review provides evidence that the Seabrook
Station Inspection of Overhead Heavy Load and Light Load (Related to
Refueling) Handling Systems Program is effective in maintaining equipment
condition, identifying potential deficiencies, and taking effective corrective
actions to resolve issues that may challenge the long-term operability and
reliability of the associated systems, structures and components.

Conclusion

The Seabrook Station Inspection of Overhead Heavy Load and Light Load
(Related to Refueling) Handling Systems Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

Seabrook Station Unit 1 Page B-88
License Renewal Application



Appendix B - Aging Management Programs

B.2.1.14 COMPRESSED AIR MONITORING

Program Description

The Seabrook Station Compressed Air Monitoring Program is an existing
program that manages the aging effects of (a) hardening and loss of strength
due to elastomer degradation, (b) loss of material" due to crevice, general,
galvanic, and pitting corrosion, and (c) reduction of heat transfer due to fouling
of the plant compressed air systems components. The Seabrook Compressed
Air Program, manages aging in three systems: the plant compressed air
system, the containment compressed air system, and the Diesel Generator
compressed air subsystem. The program ensures an oil free dry air
environment in the compressed air'systems. The systems are comprised of
components made of stainless steel, carbon steel and copper alloys.

The Seabrook Station Compressed Air Monitoring Program was developed
using:

a. Generic Letter (GL) 88-14, "Instrument Air Supply Problems Affecting
Safety related Equipment",

b. INPO SOER 88-01, "Instrument Air System Failures",
c. ANSI.ISA-7.0.01, "Quality Standard for Instrument Air - formerly

ANSI/ISA S7.0.01-1996",
d. ISA-$7.3, "Quality Standard for Instrument Air";
e. NRC information Notice (IN) 81-38, "Potentially Significant Equipment

Failures Resulting From Contamination of Air-Operated Systems",
f. IN 87-28, "Air System Problems at U.S. Light Water Reactors",
g. EPRI guidance document NP-7097, "Instrument Air Systems, A Guide

for Power Plant Maintenance Personnel", issued in 1990,
h. Technical Report TR-1 08147, "Compressor and Instrument Air System

Maintenance Guide", and
i. The Standard and Guide for Operation and Maintenance of Nuclear

Power Plants, ASME OM-S/G-1998, Part 17, "Performance Testing of
Instrument Air Systems in Light Water Reactor Power Plants".

In its response to Generic Letter 88-14, Seabrook Station committed to
maintain instrument air quality in accordance with the Quality Standard for
Instrument Air, ISA-$7.3, "Quality Standard for Instrument Air". Compliance
with ISA-$7.3 is verified by continuous monitoring and periodic testing. In-line
dew point monitors are used to verify that the dew point of instrument air at the
outlet of the instrument air system dryers is at or below a calculated limit. In-line
filters are installed which limit air system maximum entrained particle size.
These in-line filters meet or exceed the requirements of the quality standard.
Periodic replacement of filters is part of the preventative maintenance program
for instrument air systems. Air samples are obtained at least annually and
tested to ensure compliance with air quality standards. Additionally, a

Seabrook Station Unit 1 Page B-89
License Renewal Application



Appendix B - Aging Management Programs

preventative maintenance program encompassing air system component
inspection and repair has been in place since the system was initially placed in
service.

The Seabrook Station Compressed Air Monitoring Program includes preventive
maintenance activities to check compressed air quality at several locations in
the system. The testing includes samples from the compressed air systems on
an annual frequency. The program includes leak testing (monitoring) of system
components.

Air samples are taken at several locations in the plant compressed air and
containment compressed air systems at least annually and tested to ensure
compliance with air quality standards. The testing includes samples from the
compressed air systems. Dew point is not tested during this annual sampling
for the plant compressed air system and the containment compressed air
system. Dew point is measured continuously at the discharge of the air dryers
in these systems so the sample frequency for dew point is continuous instead
of being annual. This is not considered an exception from NUREG 1801.

In-line dew point monitors in the plant compressed air system and the
containment compressed air system are used to continuously verify that the
dew point of instrument air at the outlet of the air dryers is at or below a
calculated limit. The dew point at the outlet of the plant compressed air
system dryers is maintained at or below -40 OF. Containment compressed air
dew point is maintained at least less than 180 F below containment ambient
temperature. The Diesel Generator compressed air sub system dew point is
maintained at least 180F below the lowest-expected ambient temperature and
is not higher than 390F.

In-line filters are installed which limit air system maximum entrained particle
size. Particles are removed by duplex filters in each instrument air header
and filter/regulators supplied with each end user. These in-line filters meet or
exceed the 40 micron particle size in the industry standard (ISA-S7.3). All
duplex filters are inspected and cleaned or replaced every 5 years.

The instrument air headers are blown-down at various low points on an
approximately 18 month frequency. As part of this process, the air quality is
observed by, looking for moisture and loose particulate. The blow down
observations are documented to allow for trending of instrument air header
quality. The compressed air system air receiver tanks are blown down on a
weekly basis.

The plant compressed air system, containment compressed air system and
Diesel Generator compressed air sub system air receiver tanks are subject to a
New Hampshire State inspection, which is a visual inspection of the (1) vessel
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internal for structural integrity, (2) the code stamp and (3) relief valve. The
inspection removes the tank access covers for internal tank inspection.

The system operating' parameters trended by the System Engineer include
the instrument air and containment compressed air discharge header
pressures, containment header and instrument air header dew points, air
compressor operating parameters, and air dryer operating parameters.

The annual testing results are analyzed to verify that the performance of the
system is in accordance with its intended function.

NUREG-1801 Consistency

This program is consistent with NUREG-1 801 XI.M24.

Exceptions to NUREG-1801

None

Enhancements

The following enhancement will be made prior to entering the period of
extended operation.

1. An annual air quality test requirement will be added to ensure compliance
with air quality standards for the Diesel Generator compressed air sub
system.

Program Elements Affected: Element I (Scope of Program), Element 2
(Preventive Actions), and Element 3 (Parameters Monitored/Inspected),
Element 4 Detection of Aging Effects), and Element 6 (Acceptance
Criteria)

Operating Experience

The following examples of operating experience provide objective evidence
that the Seabrook Station Compressed Air Monitoring Program is effective in
ensuring that intended function(s) will be maintained consistent with the current
licensing basis for the period of extended operation.

1. Investigation of the failure of a containment air compressor in Feb. 2001
identified rust on the compressor cylinder in the area of the piston and rider
rings. The rust was caused by condensation that formed in the compressor
cylinder from the Primary Component Cooling Water system piping when
the compressor was shutdown. In addition to rebuilding the compressor,
operations procedures were revised to isolate Primary Component Cooling
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Water to the containment air compressors when that compressor ,is
shutdown.

2. In August 2006, a minor secondary plant transient occurred at Seabrook
Station due to an air leak in the tubing to a Heater Drain System level
control valve. The leak developed due to fretting of the instrument tubing in
a stainless steel support clamp. As part of the corrective actions, guidance
and operating experience was added to system walkdown guidelines to
look for fretting of tubing in supports. A material change from copper to
stainless steel for smaller instrument lines was also added to maintenance
procedures. Walkdowns of critical air-operated valves in high risk systems
were completed for extent of condition. All of the required actions to prevent
recurrence have been completed.

3. Seabrook Station reviewed industry operating experience presented in the
2007 INPO Digest "Recent Experiences Involving Instrument Air Line
Failures" for applicability. The operating experience discussed the failure of
an Instrument Air line due to poor workmanship in soldering the copper pipe
in the Instrument Air header during initial plant construction. Seabrook
Station's piping specification does not allow for soldered joints in Instrument
Air piping. Connections must be welded or threaded. The Seabrook Station
piping specification requires the 2-inch and 3-inch air headers to be
fabricated from carbon steel. Smaller piping downstream of the duplex
filters is red brass. Instrument tubing, 1/2-inch or smaller, is either copper
or stainless steel. The Instrument air piping and tubing is inspected during
system walkdowns. An ultrasonic leak detector has been used to inspect for
air leakage. Regularly performed system walkdowns have been performed
to identify any system air leakage and corrective actions were initiated to
correct any identified leakage.

4. Industry operating experience documented a failure of instrument air un-
annealed red brass piping at a nuclear facility in March 2008. The cause of
the failure was determined to be stress corrosion cracking due to exposure
to ammonia-or sulfur during fabrication or construction process.

The instrument air system piping at Seabrook Station is constructed of
either A-106 Grade B carbon steel, or ASTM B-43 red brass, per the piping
specification. Typically, carbon steel pipe was used for the larger air
headers upstream of the duplex filters, and red brass pipe was used for the
1-inch lines downstream of the duplex filters, up to the point where the line
size is reduced to tubing. Per ANSI B31.1, the B-43 red brass material is.
annealed.

Failures of the red brass piping (longitudinal cracks) were experienced at
Seabrook Station in the early 1990's. The failed piping was analyzed and
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found to not have been properly annealed. The cause of the failure was
attributed to stress corrosion cracking, which may occur when the
improperly annealed piping is exposed to ammonia or sulfur-based
compounds during fabrication or construction process. All cracks identified
were from the outside diameter of the pipe.

As a corrective action, all red brass piping that was in stock (not installed) at
the time was disposed of, and proper annealing requirements were
specified for all replacement piping. Engineering -review concluded that
wholesale replacement of all the installed red brass piping was not
warranted, as none of the piping failures were catastrophic and air flow to
end users was not interrupted. In the case that any piping failures should
result in an increased air load exceeding the capacity of the operating air
compressor, the Instrument Air system is designed with multiple redundant
compressors that will auto-start on a reduction in air pressure.

5. A self assessment of the compressed air monitoring system was completed
by Seabrook Station in June 2008 to ensure completeness and proper
documentation. The self assessment determined that previously performed
response actions for key recommendations were determined to be
adequate and that the required maintenance and air quality testing were
being performed as specified. This self assessment and corrective action to
ensure that commitments are protected served to document that the
commitments made in the response to SOER 88-01 are in place and have
been effective.

As demonstrated in the operating experience examples above, the Seabrook
Station Compressed Air Monitoring Program is effectively managing- the aging
effects. Conditions identified would not have caused significant impact to the
safe operation of the plant, and adequate corrective actions were taken to
prevent recurrence. There is sufficient confidence that the implementation of
the Compressed Air Monitoring Program will effectively identify degradation
prior to failure. Appropriate guidance for evaluation, repair, or replacement is
provided for locations where degradation is found. The previous examples of
operating experience provide objective evidence that the Seabrook Station
Compressed Air Monitoring Program is effective in ensuring that intended
function(s) will be maintained consistent with the current licensing basis for
the period of extended operation.

Conclusion

The Seabrook Station Compressed Air Monitoring Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
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consistent with the current licensing basis for the period of extended
operation.

B.2.1.15 FIRE PROTECTION

Program Description

The Seabrook Station Fire Protection Program is an existing program that
manages the effects of aging on fire protection and suppression components
through detailed inspections in accordance with the Seabrook Station
Surveillance Test Procedures. Specifically, the program manages the
following aging effects: (a) cracking due to restraint, shrinkage, creep, and
aggressive environment, (b) cracking, loss of bond, loss of material (spalling,
scaling) due to corrosion of embedded' steel, (c) expansion and cracking due
to reaction with aggregates, (d) increased hardness, shrinkage, and loss of
strength due to weathering, (e) increase in porosity and permeability,
cracking, loss of material (spalling, scaling) due to aggressive chemical
attack, and (f) loss of material due to, general, pitting, crevice, galvanic,
microbiologically influenced corrosion, abrasion, flaking, fouling, and wear of
fire protection and suppression components. Age-related degradation of the
diesel-driven fire pump's fuel oil supply line is managed through regularly
scheduled fire pump performance tests.

Seabrook Station does not use a C02 Fire Suppression System. The Halon
Fire Suppression System is used in a non safety-related Computer Room in
the Control Building and therefore is not in-scope for License Renewal.

The Seabrook Station Fire Protection Program is an existing program that is
included in the Seabrook Station Fire Protection Manual. The program
provides for managing aging of the penetration seals, fire barrier walls,
ceilings and floors and all fire rated doors (automatic or manual) that perform
a fire barrier function. The program also manages the aging effects on the
intended function of the fuel supply line to the Diesel Fire pumps.

The Fire Protection Evaluation and Comparison to BTP APCSB 9.5-1,
Appendix A and Safe Shutdown Capability Report Appendix Rquantifies the
combustible loading .and assesses the fire severity for all plant fire areas.

The Seabrook Station Administrative Procedure for Fire- Protection
Maintenance and Surveillance Testing incorporates activities that serve to
prevent, detect or manage aging of the Fire Protection System. These
include regular inspections of fire barriers, penetration seals, and fire rated
doors. Performance tests and flushes are performed on fire pumps. These
inspections and tests ensure that aging related degradation will be detected in
its early stages in order to prevent loss of intended function.
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Procedures are established to test and inspect penetration seals, fire barriers,
fire doors, and diesel-driven fire pumps for indications of degradation. The
Seabrook Station Fire Protection Program activities monitor a variety of
parameters to prevent loss of intended function due to age-related
degradation prior to loss of intended function. These parameters include:

Penetration Seals

Fire rated assembly penetration seals are inspected every 18 months.
Seabrook Station procedural guidelines specify visual inspection of 10% of the
Technical Requirement fire rated penetration seals within each category of
seals for signs of deficiencies and degradation such as cracking, seal
separation from walls, and components, separation of layers of material, and
rupture and puncture of seals, which are directly caused by increased hardness
and shrinkage.

Such Within each seal category, if non-functional penetration seals resulting
from deterioration are found, an additional 10% of that. category are sampled
and inspected.

Fire Barriers walls, floors and ceilingqs

Fire rated assembly exposed surfaces (barrier walls, floors, and ceilings) are
inspected every 18 months. Seabrook Station procedural guidelines specify
visual inspection of fire barriers by a fire protection qualified inspector for signs
of degradation such as cracking, spalling, and loss of material caused by
freeze-thaw, chemical attack, and reaction with aggregates.

Fire Doors

The Seabrook Station procedure requires surveillance and post maintenance
inspection of technical requirements fire rated doors every 6 months and
ensures that fire rated doors will be inspected for clearance (gaps) and wear,
missing parts on automatic closer mechanisms and latches by a fire protection
qualified inspector. The inspections will detect degradation before there is a
loss of intended function.

Diesel-Driven Fire Pump

The Seabrook Station procedure requires performance of a flow capacity
check on both the "A" and "B" Diesel Fire Pumps every 18 months. The
performance of the fire pumps is monitored during testing in order to detect
any degradation on the fuel supply line. The Diesel Fire Pumps operation
procedure documents test data. If the test data exceeds the acceptance
criteria, corrective action will be taken and trended as necessary., The tests
will detect degradation before there is a loss of intended function.
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Acceptance criteria are defined in the Seabrook Station procedures used to
perform tests and inspections of the Fire Protection System. Fire penetration
seal inspection results are acceptable if there are no visual indications (outside
those allowed by approved penetration seal configurations) of cracking,
separation of seals from building structures and components, and no rupture or
puncture of seals. Fire barrier inspection results are acceptable if there are no
visual indications of cracking, spalling and loss of material caused by freeze-
thaw, chemical attack and reaction with aggregates. Fire door inspection
results are acceptable if there are no visual indications of wear, holes,
damaged or missing parts, and clearances are within limits. Diesel-driven fire
pump inspections are acceptable if there is no evidence of loss of material or
leaks on the fuel oil supply line. Acceptance criteria for diesel-driven fire pump
capacity are contained within the test procedure.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M26.

Exceptions to NUREG-1801

None

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. The Seabrook Station Fire Protection Program implementing documents
will be enhanced to perform visual ihspection of penetration seals by a fire
protection qualified inspector.

Program Elements Affected: Element 4 (Detection of Aging Effects)

2. The Seabrook Station Fire Protection Program implementing documents
will be enhanced to include specific age related degradation and inspection
qualification as follows:

a. Enhance existing inspection requirements to list additional age related
degradation such as spalling and loss of material caused by freeze-
thaw, chemical attack, and reaction with aggregates.

b. Enhanced to perform visual inspection of fire-rated exposed surfaces
(Barrier walls, floors and ceilings) by a fire protection qualified inspector.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected)
and Element 4 (Detection of Aging Effects)
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3. The Seabrook Station Fire Protection Program implementing documents
will be enhanced to perform visual inspection of fire-rated doors by a fire
protection qualified inspector.

Program Elements Affected: Element 4 (Detection of Aging Effects)

Operating Experience

Seabrook Station has a comprehensive Operating Experience Program that
monitors industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program: is
used to track, trend and evaluate plant issues/events. Preventive Maintenance
Work Orders are used for tracking, identifying, and repairing any minor repairs
needed to Fire Protection systems, structures and components identified during
surveillances. Those issues and events, whether external or plant specific, that
are potentially significant to fire protection at Seabrook Station are evaluated..

The Fire Protection Program has been rigorously inspected through various
audits such as NRC Triennial Inspections, Nuclear Oversight audits and
Quarterly Health Performance Reports listed below are some results of these
audits.

1. In September 2002, during surveillance testing of the diesel driven fire
pump, a leak was identified on. the pump casing vent. The pump was
stopped and a work order was issued to repair the leak. This example
provides objective evidence that the Fire Protection program satisfactorily
identifies degraded conditions in fire suppression systems and that deficient
conditions are entered into the Corrective Action Program and corrected.

2. In October 2002, during a surveillance activity, two degraded Appendix R
fire barriers were identified. Work orders were issued to repair the two
barriers. This example provides objective evidence that during surveillance
activities, deficient conditions are identified, entered into the Corrective
Action Program, and corrected.

3. In April 2003, a broken door handle was identified on an Appendix R fire
door. A work order was issued to repair and retest the door. This example
provides objective evidence that the Fire Protection program satisfactory
identifies deficient fire door conditions; the deficient condition was entered-
into the Corrective Action Program and was corrected.

4. In February 2008, an Appendix A fire door was identified as not latching
completely and as difficult to open. A work order was issued to repair and
retest the door. This example provides objective evidence that the Fire
Protection program satisfactory identifies deficient fire door conditions; the
deficient' condition was entered into the Corrective Action Program and was
corrected.
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5. The NRC Triennial Fire Inspection Report dated 07/31/2008 identified no
findings of significance.

6. A Nuclear Oversight audit report dated 12/7/09 concluded that on an overall
basis, the Fire Protection Program was being effectively implemented.
Findings were identified related to Combustible Material Controls, Area Pre
Fire Strategies, documentation of. Action Requests,, and Remote Safe
Shutdown Panel equipment tagging. None of these findings were related to
managing the effects of aging in the Fire Protection system.

7. Review of the Fire Protection Quarterly System Health Reports for 2009
indicated that the overall system performance was acceptable, with low
significance findings related'to manpower, design, and fire alarms. None of
these findings were related to managing the effects of aging in the Fire
Protection system.

In summary, Seabrook Station routinely evaluates NRC and industry
communications on fire protection issues for applicability. The Station also
initiates and evaluates condition reports during Seabrook Station Fire
Protection Program Surveillances and through the Seabrook Station Corrective
Action Program

Conclusion

The Seabrook Station Fire Protection Program provides reasonable assurance
that the aging effects will be adequately managed such that applicable
components will continue to perform their intended functions consistent with the
current licensing basis for the period of extended operation.

B.2.1.16 FIRE WATER SYSTEM

Program Description

The Seabrook Station Fire Water System Program is an existing program that
manages the effects of aging on Fire Water System components through
detailed inspections in accordance with the Seabrook Station Surveillance Test
Procedures. Specifically, the program manages the following aging effects:
(a) loss of material due' to general, crevice, pitting, galvanic, and
microbiologically influenced corrosion, (b) fouling, and (c) reduction of heat
transfer due to fouling of the Fire Water System components..

Fire Water System components are tested in accordance with the applicable
National Fire Protection Association codes and standards. The water supply
for the plant Fire Protection system is obtained from two 500,000-gallon heated
water storage tanks, of which 300,000 gallons in each tank is reserved for fire
protection. Domestic water from the town of Seabrook is used to fill the fire
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water tanks. A metering pump automatically injects sodium hypochlorite into
the fire water tank fill line as required. Water for fire protection is supplied to
the system by one motor-driven fire pump and one diesel-driven pump. A
second diesel-driven fire pump is provided as a spare. Each pump is capable
of taking suction from either tank.

Two, motor-driven jockey pumps maintain the fire system pressure, and prevent
unnecessary starting of the main fire pumps. System operating pressure is
monitored continuously and low pressure is alarmed in the Control Room.

Systems, structures and components included within the scope of the
Seabrook Station Fire Water System Program include both fire suppression
and fire mitigation components. The program focuses on managing loss of
material due to corrosion, microbiologically influenced corrosion, or biofouling
of copper alloy, copper alloy > 15% Zn galvanized steel, stainless steel, steel
and gray cast-iron components exposed to water, and age-related
degradation of components.

The Seabrook Station Fire Water System Program manages aging of the
following system components: . sprinklers, nozzles, fittings, filters, valves,
hydrants, hose stations, flow gages and flow elements, pumps, standpipes,
aboveground and underground Piping and Components, water storage tanks
and heat exchangers.

The Seabrook Station Fire Protection Manual incorporates many activities that
serve to prevent or manage aging of the Fire Water System. These include
regular inspections of the Fire Water components, periodic flushing, system
performance testing and inspections are conducted to ensure no significant
corrosion, microbiologically influenced corrosion or biofouling has occurred in
the Fire Water System.

The Seabrook Station Chemistry Manual provides method and directions for
adding chemicals to plant systems in order to prevent microbiological growth,
inhibit scale formation, dispense solids contained in water, improve
chlorination efficiency, and maintain pH level to prevent corrosion of piping
and components, including the Fire Water Tanks.

Seabrook Station procedures require the performance of visual inspection of all
spray or sprinkler headers for damage and obstruction, visual inspection of dry
pipe spray and sprinkler systems for integrity and obstruction, and auto
initiation of deluge and preaction sprinkler valves.

Procedures are established to test and inspect fire protection piping andcomponents for indications. of degradation. The Fire Water System Program
will be enhanced to perform periodic flow testing of the fire water system in
accordance with National Fire Protection Association (NFPA) 25.guidelines.
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Seabrook Station procedures provide guidance to flush external ring header
of the fire suppression water system and to simultaneously conduct the
hydraulic performance test. Flushing the header reduces the possibility of
corrosion, microbiologically influenced corrosion, and biofouling, which
prevents pipe wall thickness reduction.

Seabrook Station procedures require the performance of periodic flow tests to
verify required operating pressure and visual inspection for corrosion,
deterioration and or damage for all Fire Water Sprinkler System piping and
components. Fire Protection System buried pipes are either polyvinylchloride
or carbon steel pipe with an internal cement liner and a coal tar epoxy coating
on the exterior. Seabrook Station procedures require the performance of a
thorough inspection of all internal parts including corrosion and replace any
worn or damaged parts.

The Seabrook Station Aboveground Steel Tanks Program, B.2.1.17, includes
required inspections of the fire water tanks and fire protection fuel oil tanks.

Seabrook Station procedures require the performance of a visual inspection
of fire hose houses, an inspection to ensure required equipment is present at
each hose house, a hydrant inspection and operability test, a fire hydrant
hose hydrostatic tests, and a hose replacement and gasket inspection and
replacement monthly, semi-annually and annually.

Seabrook Station procedures require the performance of cleaning and a tube
inspection of the Fire Pump House Heat Exchangers.

Acceptance criteria are defined in the Seabrook Station procedures used for
performing tests and inspections of the Fire Water System Program. Sprinkler
inspections are acceptable if there is no indication of biofouling in the sprinkler
system. Piping inspections and tests are acceptable if there are no indications
of unacceptable signs of degradation such as corrosion, microbiologically
influenced corrosion or biofouling and that the fire protection system is able to
maintain required pressure. Hydrant inspections are acceptable if there is no
indication of degradation, such as corrosion.

NUREG-1801 Consistency

This program is consistent with NUREG-1 801 XI.M27.

Exceptions to NUREG-1801

None
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Enhancements

The following enhancements will be made- prior to entering the period of
extended operation.

1. The Seabrook Station Fire Water System Program will be enhanced to
include NFPA 25 criteria for "where sprinklers have been in place for 50
years, they will be replaced or representative samples from one or more
sample areas will be submitted to a recognized testing laboratory for field
service testing". This sampling will be performed every 10 years after the
initial field service testing to ensure that signs of degradation, such as
corrosion, are detected in a timely manner.

Program Elements Affected. Element 4 (Detection of Aging Effects)

2. The Seabrook Station Fire Water System Program will be enhanced to
include the performance of periodic flow testing of the fire water system in
accordance with NFPA 25 guidelines.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected)

3 The Seabrook Station Fire Water System Program will be enhanced to
include the performance of periodic visual inspection or volumetric
inspection, as required, of the internal surface of the fire protection system
upon each entry to the system for routine or corrective maintenance to
evaluate wall thickness and inner diameter of the fire protection piping. This
inspection will be performed no earlier than 10 years before the period of
extended operation.

Program Elements Affected: Element 4 (Detection of Aging Effects)

Operating Experience

Both the industry and NRC have revealed a number of instances of potential
problems with sprinklers and hydrants. Seabrook Station has a comprehensive
Operating Experience Program that monitors industry issues/events and
assesses these for applicability to its own operations. In addition, the
Seabrook Station Corrective Action Program is used to track, trend and
evaluate plant issues/events.

The Fire Water System is audited along with the Fire Protection Program. The
program has been rigorously inspected through various audits such as NRC
Triennial Inspections, Quality Assurance Department audits and Quarterly
System Health Reports. Review of recent operating experience revealed the
following:

1. In July 2003, a surveillance activity identified a failure to develop required
discharge pressure for the Fire Protection Booster Pump (1-FP-P-374).
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Engineering evaluation concluded the pump sizing requirement
assumptions were incorrect and re-calculated pump design requirements.
An engineering change document was developed to replace the pump
impeller to increase total design head. In February 2004 the pump impeller
was replaced and the surveillance was re-run with acceptable results. This
operating experience provides objective evidence that routine system
surveillances discover deficient conditions that are evaluated and corrected
per the Corrective Action Program.

2. In July 2004, while performing maintenance on a leaking valve, a
maintenance mechanic observed pipe corrosion in the fire pump.
recirculation header. The mechanic wrote a work order and the pipe was
replaced in November of 2005. This example- provides objective evidence
that through routine system maintenance and inspections, conditions on tli
Fire Water System piping are monitored, degraded conditions are.
discovered, and identified deficient conditions are properly repaired and
entered into the Corrective Action Program.

3. In September 2006, a section of 4 inch Fire Protection piping that was
removed to facilitate installation of a Feedwater spool was found to have
significant pitting inside the pipe. Subsequently, engineering performed a
visual inspection of the removed piping section (approximately 21 feet) and
found the pitted area was approximately 1. inch x 3/8 inch at one end of the
removed pipe. It was recommended that the entire piping section be
replaced and reinstalled. The pitting appeared to be an isolated case.
Based on the service condition and the water being used, no other
corrective actions were required. This example provides objective evidence
that through routine system maintenance and inspections, conditions on
the Fire Water System piping are momitored, degraded conditions are
discovered, and identified deficient conditions are properly repaired and
entered into the Corrective Action Program.

4. The NRC Triennial Fire Inspection Report dated 07/31/2008 identified no
findings of significance.

5. A Nuclear Oversight audit report dated 12/7/09 concluded that on an overall
basis, the Fire Protection Program was being effectively implemented.
Findings were identified related to Combustible Material Controls, Area Pre
Fire Strategies, documentation of Action Requests, and -Remote Safe
Shutdown Panel equipment tagging. None of these findings were related to
managing the effects of aging in the Fire Water system

6. Review of the Fire Protection Quarterly System Health Reports for 2009
indicated that the overall system performance was acceptable, with low
significance findings related to manpower, design, and fire alarms. These
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findings have no impact on managing the effects of aging in the Fire Water
System.

Conclusion

The Seabrook Station Fire Water'System Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.17 ABOVEGROUND STEEL TANKS

Program Description

The Seabrook Station Aboveground Steel Tanks Program is an existing
program that manages the aging effects of loss of material due to general,
pitting, and crevice corrosion for aboveground steel tanks within the scope of
License Renewal. The Program includes preventive measures to mitigate
corrosion and periodic inspections to validate the effectiveness of the
preventive actions.

The Seabrook Station Program utilizes the application of protective coatings on
the exterior surfaces of the in-scope steel tanks to protect from environmental
factors. To ensure that the exterior surfaces of the tanks remain protected, the
protective coatings are visually inspected in accordance with the Seabrook
Station Structures Monitoring Program.

Inaccessible locations, such as a tank bottom, are surveyed by ultrasonic
thickness measurements from inside the tank to detect any exterior material
degradation. The ultrasonic thickness measurements of fuel oil tanks within
the scope of this program will be performed in accordance with the Seabrook
Station Fuel Oil Chemistry Program, Section B.2.1,18. In addition, the structural
integrity of the tank foundations and anchor bolts is managed by the Seabrook
Station Structures Monitoring Program, Section B.2.1.31.

Caulking and flashing are applied along the tank and ground interface of the
Auxiliary Boiler fuel oil storage tank and the two Fire Protection water storage
tanks. The tanks are on concrete foundations with a compacted oiled sand
foundation. The two diesel fire pump fuel oil tanks are raised on steel supports,
clear of their concrete foundations.

Inspections of protective coatings are performed and any degradation of paint,
coating, sealant, and caulking is reported through the corrective action system
for evaluation. This evaluation assesses and reports the extent of any
degradation - cracking, flaking, or peeling of paint, or drying, cracking or
missing sealant and caulking.
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NUREG-1801 Consistency

This program is consistent with NUREG-1 801 XI.M29.

Exceptions to NUREG-1801

None

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. Enhance the Seabrook Station Aboveground Steel Tanks Program
implementing procedures to:

a) Include the Fire Protection Fuel Oil Tanks, Auxiliary Boiler Fuel Oil
Storage Tank, and Fire Protection Water Storage tanks as part of the
scope of tanks.

b) Add paint flaking and drying, cracking, or missing sealant and caulking
as examples of minor structural deficiencies.

c) Add a requirement that discrepant conditions be reported through the
station Corrective Action Program.

Program Elements Affected: Element 1 (Scope of Program), Element 3
(Parameters Monitored/Inspected), Element 4 (Detection of Aging Effects),
Element 5 (Monitoring and Trending,) and Element 6 (Acceptance Criteria)

2. Enhance the Seabrook Station Aboveground Steel Tanks Program
implementing procedures to require the performance of an ultrasonic
examination and evaluation of the internal bottom surface of the two Fire
Protection Water Storage Tanks within 10 years prior to the period of
extended operation.

Program Elements Affected: Element I (Scope of Program), Element 3
(Parameters Monitored/Inspected), Element 4 (Detection of Aging Effects),
Element 5 (Monitoring and Trending), and Element 6 (Acceptance Criteria)

Operating Experience

Seabrook Station has a comprehensive Operating Experience Program that
monitors industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events. Preventive Maintenance
work orders are used for tracking, identifying, and repairing Aboveground Steel
Tanks during surveillances. Those issues and conditions, whether external or
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plant specific, that are potentially significant to the Aboveground Steel Tanks at
Seabrook Station are evaluated.

Seabrook Station has encountered minor exterior coating degradation on tanks
within the scope of License Renewal, as noted from a screening of the
Corrective Action Program and work control data bases. Periodic inspections,
followed by any necessary corrective actions, have assured the continued
capability of the tanks to perform their intended functions.

The aging management activities that have been applied to aboveground steel
tanks at Seabrook Station include:

1. In 1995, three large above ground steel tanks, the Auxiliary Boiler Fuel Oil
Storage Tank and Fire Protection Water Storage Tanks "A" and "B" were
totally reconditioned to ensure their continued resistance to environmental
factors that could lead to degradation and loss of function.

2. In September 1999, degradation of coatings was reported on Fire
Protection Fuel Oil Tanks "A" and "B". The tanks were surface prepped and.
re-coated to an upgraded condition.

3. In May 2001, in response to a condition of chipped paint and exposed,
rusting surface metal around the lower manways of the Fire Protection
Water Storage Tank "A", a work order was initiated. As part of the remedial
work, Fire Protection Water Storage Tank "B" was surveyed and found to
have a similar condition. Both tanks were surface prepped and re-coated to
effect a repair that would maintain the structural integrity of the tank.

4. In June 2001, an inspection of the internal bottom surface of the Auxiliary
Boiler Fuel Oil Storage Tank (1-AB-TK-29) was performed by certified
personnel under a work order and in accordance with "Specification for
Cleaning, Inspection and Repair of Bulk Fuel Oil Storage Tank 1-AB-TK-29
for North Atlantic Energy Co." Inspection results were captured in a report
titled, "Technical Inspection & Engineering Analysis Report". The report
indicated minimal thickness loss on the nominal /" thick floor after 26
years. No degradation of the tank floor was characterized as major.

The above examples demonstrate that the Seabrook Station Aboveground
Steel Tanks Program is effective in managing the aging affects during the
period of extended operation.
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Conclusion -

The Seabrook Station Aboveground Steel Tanks Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.18 FUEL OIL CHEMISTRY

Program Description

The Seabrook Station Fuel Oil Chemistry Program is an existing program that
manages the aging effects of loss of material due to general, pitting, crevice,
galvanic, and microbiologically influenced corrosion, and due to fouling in the
diesel fuel oil systems for the Emergency Diesel Generators, diesel engine
driven Fire Protection system pumps, and the Auxiliary Boiler fuel oil system,
through monitoring and maintenance of diesel fuel oil quality. The program
complies with the Seabrook Station Technical Specifications and associated
Technical Requirements.

This program manages aging effects for the Diesel Generator Fuel Oil
Storage Tanks (1-DG-TK-26A & B), the Diesel Generator Fuel Oil Day Tanks
(1-DG-TK-78A & B), the Diesel Fire Pump Fuel Oil Day Tanks (1-FP-TK-35A
& B) and the Auxiliary Boiler Fuel Oil Storage Tank (1-AB-TK-29) and the
associated piping, tubing and valves. By maintaining fuel oil chemistry,
removing water and cleaning and inspecting the tanks, this program manages
the aging effects to these components.

Seabrook Station monitors new fuel oil deliveries to ensure they meet the
requirements of Technical Requirements Program 5.1, "Diesel Fuel Oil
Testing Program," and Technical Requirement 7, "Fire Suppression Water
System," when they are added to the Diesel Generator Fuel Oil Storage
Tanks and Diesel Fire Pump Fuel Oil Day Tanks.

.New fuel oil samples are taken in accordance with ASTM D4057, "Standard
Practice for Manual Sampling of Petroleum and Petroleum Products"
guidelines. The sample is Verified to meet the requirements of applicable
ASTM standards prior to offloading to the applicable storage tank.

Seabrook Station uses ASTM Standards D4176, "Standard Test Method for
Free Water and Particulate Contamination in Distillate Fuels (Visual
Inspection Procedures)" and D2709, "Standard Test Method for Water and
Sediment in Middle Distillate Fuels by Centrifuge", for the determination of
water and sediment contamination in diesel fuel as specified by Seabrook
Station Technical Requirements, and uses the non-modified ASTM D2276,
"Standard test Method for Particulate Contaminant in Aviation Fuel by Line
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Sampling" for measurement of particulates. Fuel oil sampling and analysis is
performed in accordance with approved procedures for new fuel and stored
fuel.

Checking for the presence of water and removing water, as necessary,
eliminates the necessary environment for bacterial survival. Seabrook Station
Technical Requirements require that the Diesel Generator Fuel Oil Storage
Tanks and the Diesel Generator Fuel Oil Day Tanks are checked for the
presence of water every 31 days and water is removed as necessary.
Technical Requirement 7 requires that the Diesel Fire Pump Fuel Oil Day
Tanks are checked for the presence of water at least once every 92 days and
water is removed as necessary. The Auxiliary Boiler Fuel Oil Storage Tank is
checked for the presence of water at least once per quarter and water is
removed as necessary.

Biological growth and loss of material due to corrosion require the presence
of a water interface, therefore the monitoring for and draining of water from
the tanks will mitigate the related aging effects. Microbiological organisms
are identified as part of the periodic particulate (water/sediment) testing for
fuel oil storage tanks. If microbiological organisms are identified as part of the
particulate analysis, appropriate actions will be taken as identified during the
corrective action evaluation. The Technical Specification surveillance test
procedures for fuel oil prescribe that if any values are outside of procedural
limits, actions to restore the values to within limits will be immediately
initiated.

Stability additives and corrosion inhibitors are not added to fuel oil at
Seabrook Station based on the turnover rate, new fuel quality and periodic
monitoring of the fuel oil storage tanks. A microbiocide is added to the Diesel
Generator Fuel Oil Storage Tanks and monitored quarterly. Biocides are not
added to the other tanks as a standard practice. Seabrook Station procedures
allow for fuel oil stabilizers to be added to the Diesel Generator fuel oil
storage tanks to improve fuel quality during long term storage.

Seabrook Station monitors fuel oil quality and the levels of water in the fuel
oil, which cause the loss of material of the tank internal surfaces. The ASTM
Standard D4057 is used for guidance in the Seabrook Station fuel oil
sampling procedure.

Seabrook Station uses ASTM Standards D4176, "Standard Test Method for
Free Water and Particulate Contamination in Distillate Fuels (Visual
Inspection Procedures)" and ASTM D2709, "Standard Test Method for Water
and Sediment in Middle Distillate Fuels by Centrifuge" for determination- of
water and sediment contamination in diesel fuel as specified by Seabrook
Station Technical Requirements.
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Seabrook Station uses the non-modified ASTM D2276 for particulate testing.
This method uses a 0.8 pm filter pore size versus the 3 p1m size described in
the modified ASTM D2276, Method A. The smaller filter pore size allows
collection of particulates indicating biological degradation that may be much
smaller than 3 pm.

The Seabrook Station Fuel Oil Chemistry Program complies with applicable
diesel fuel oil standards as defined by Technical Specifications and Technical
Requirements and performs periodic multi-level sampling which provides
reasonable assurance that fuel oil contaminants are within unacceptable
levels

The Diesel Generator Fuel Oil Storage Tanks, Diesel Generator Fuel Oil Day
Tanks, the Diesel Fire Pump Fuel Oil Day Tanks and the Auxiliary Boiler Fuel
Oil Storage Tank are drained, cleaned and inspected on a frequency of at
least once every ten years. This inspection includes ultrasonic thickness
measurements of the tank bottom surface to ensure that degradation has not
occurred.

A sample of components in systems that contain fuel oil will also be inspected
for evidence of effective management of the aging effects of loss of material
in accordance with the Seabrook Station One-Time Inspection Program
(B.2.1.20).

The fuel oil analyses results for the fuel oil storage tanks and the new fuel
tankers are documented and reviewed against acceptance criteria specified in
the Chemistry Department procedures. New fuel deliveries are sampled and
verified prior to off-loading the fuel to the storage tanks. The results are also
logged in the Chemistry Department data management system to provide
long term trending. The frequency of sampling and trending assure timely
detection of conditions conducive to corrosion of the internal surface of the
diesel fuel oil tanks before the potential loss of intended function.

NUREG-1801 Consistency

This program, with exceptions noted below, is consistent with NUREG-1801
XI.M30.

Exceptions to NUREG-1801

1. NUREG-1801 XI.M30 states "The quality of fuel oil is maintained by
additions of biocides to minimize biological activity, stabilizers to prevent
biological breakdown of the diesel fuel, and corrosion inhibitors to mitigate
corrosion."
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Seabrook Station does not use stabilizers or corrosion inhibitors in the
diesel fuel oil. Biocide is added only to the Diesel Generator Fuel Oil
Storage Tanks.

Justification for the Exception

Monthly testing for and removal of water and the purchase of quality fuel
oil negates the need for stabilizers or corrosion inhibitors. Seabrook
Station Operating Experience has shown this to be an acceptable
alternative based on favorable sample results. New fuel oil is sampled
from the delivery tanker per ASTM D4057 guidelines and the sample is
verified to meet the requirements of applicable ASTM standards prior to
offloading to the applicable storage tank. The program manages the aging
effects of the components by maintaining fuel. oil chemistry, removing any
accumulated water, and cleaning and inspecting the tanks. These fuel oil
storage tanks are periodically drained and inspected. The fuel oil is used
and topped off often enough to negate the need for stabilizers or corrosion
inhibitors.

Program Elements Affected: Element 2 (Preventive Actions).

2. NUREG-1801 XI.M30 states "The ASTM Standards D1796 and D2709 are
used for determination of water and sediment contamination in diesel fuel.
For determination of particulates, modified ASTM D2276, method A is
used. The modification consists of using a filter with a~pore size of 3.0 pm,
instead of 0. 8 pm."

The Seabrook Station Fuel Oil Chemistry Program does not use modified
ASTM D2276, "Standard Test Method for Particulate Contaminant in
Aviation Fuel by Line Sampling" method A to sample for particulates.

Justification for the Exception

Seabrook Station uses the non-modified ASTM D2276 which uses a filter
pore size of 0.8pm verses the 3.Opm as used by the Modified ASTM
D2276, method A. The smaller pore size retains smaller particles and is a
conservative practice since the analysis for particulates is based on the
total weight of particulates captured.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected)
and Element 6 (Acceptance Criteria).

3. NUREG-1801 XIM30 states "The ASTM Standards D1796 and D2709 are
used for determination of water and sediment contamination in diesel fuel."
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Seabrook Station does not use ASTM D1796, "Standard Test Method for
Water and Sediment in Fuel Oils by the Centrifuge Method (Laboratory
Procedure)", for determination of water and sediment in diesel fuel due to
the type of fuel.

Justification for the Exception

Seabrook Station uses the ASTM Standard D4176, "Standard Test
Method for Free Water and Particulate Contamination in Distillate Fuels
(Visual Inspection Procedures)" as well as ASTM D2709, "Standard Test
Method for Water and Sediment in Middle Distillate Fuels by Centrifuge"
for determination of water and sediment contamination in diesel fuel as
specified by Seabrook Station Technical Requirements. ASTM Standard
D2709 is for testing of middle distillate fuels and ASTM Standard D1796 is
for fuel oils. Both are standards for laboratory testing for water and
sediment. By contrast, Seabrook Station uses ASTM Standard D4176 to
perform a Clear and Bright Test of Light Fuel Oil and only ASTM Standard
D2709 is used for determination of water and sediment contamination as
part of a lab test. The clear and bright test can be performed in the field
as well as in the lab and is an easy first screening to determine quality of
the fuel oil. Seabrook Station has determined that using one lab test to
analyze for water and particulate coupled with the field clear and bright
test provides an acceptable approach for detecting water and particulates
in the delivered Diesel Generator Fuel Oil.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected)

and Element 6 (Acceptance Criteria)

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. The Seabrook Station Fuel Oil Chemistry Program will be revised to include
requirements to

a. Sample and analyze new fuel deliveries including testing for biodiesel
prior to offloading to the auxiliary boiler fuel oil storage tank.

b. Periodically sample stored fuel in the Auxiliary Boiler Fuel Oil Storage
Tank.

Program Elements Affected: Element I (Scope of Program), Element 2
(Preventive Actions), Element 3 (Parameters Monitored/Inspected), and
Element 5 (Monitoring and Trending)
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2. The Seabrook Station Fuel Oil Chemistry Program will be revised to include
a requirement to check for the presence- of water in the auxiliary boiler fuel
oil storage tank at least once per quarter and to remove water as
necessary.

Program Elements Affected: Element 2 (Preventive Actions)

3. Seabrook Station Fuel Oil Chemistry Program will be revised to require
draining, cleaning and inspection of the diesel fire pump fuel oil day tanks
on a frequency of at least once every ten years.

Program Elements Affected: Element I (Scope of Program), Element 2
(Preventive Actions), Element 3 (Parameters Monitored/Inspected), and
Element 5 (Monitoring and Trending)

4. Seabrook Station Fuel Oil Chemistry Program will be revised to include
ultrasonic thickness measurement of the tank- bottom during the 10-year
draining, cleaning and inspection of the Diesel Generator fuel oil storage
tanks, Diesel Generator fuel oil day tanks, diesel fire pump fuel oil day tanks
and auxiliary boiler fuel oil storage tank.

Program Elements Affected: Element 2 (Preventive Actions) and Element 4
(Detection of Aging Effects)

Operating Experience

Seabrook Station has a comprehensive operating experience program that
monitors industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events. Those issues and
events, whether external or plant specific, that are potentially significant to the
fuel oil systems at Seabrook Station are evaluated. The Seabrook Station Fuel
Oil Chemistry Program is augmented, as appropriate, if these evaluations show
that program changes will enhance program effectiveness.

1. In November- 2000, a trend of increasing particulates was identified in
Diesel Generator fuel oil storage tank, 1-DG-TK-26B. Test results from two
samples showed particulate matter at 11.8 mg/L and 11.2 mg/L which
exceeded the limit of 10 mg/L. As a corrective action, both Diesel
Generator Fuel Oil storage tanks (1-DG-TK-26A and 26B) were filtered to
a particulate matter of less than <0.3 mg/L. A condition report was written
along with a work order to correct the issue. A cause analysis was
performed. The cause analysis determined that a combination of factors
were potential contributors to the high particulate count. Corrective actions
included cleaning of the diesel generator day tanks at the next opportunity,
more frequent replacement of the associated fuel oil filters (every 6
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months), review the lube oil - fuel oil interfaces to rule out lube oil
contamination of the fuel as a major contributor and to plan for future
potential particulate clean-up activities. The plant did not experience a
loss of intended function of the Diesel Generator due to the high
particulate count.

2. A review of work orders associated with the cleaning and inspection of
Diesel Generator fuel oil storage tanks and day tanks and the fire pump
fuel oil day tanks indicate no degradation of the tanks. The "A" Diesel
Generator fuel oil storage tank was drained and the bottom UT inspected
in 1994 and 2003. The "B" Diesel Generator fuel oil storage tank was
drained and the bottom ultrasonic inspection examination was performed
on the tank bottom in 1994 and 2005. The "A" Diesel Generator fuel oil
day tank was drained, cleaned and inspected in 2003. The "B" Diesel
Generator fuel oil day tank was drained, cleaned and inspected in 2005.

3. In June 2001, an inspection of the internal bottom surface of the Auxiliary
Boiler Fuel Oil Storage Tank (AB-TK-29) was performed by certified
personnel under awork order and in accordance with a Seabrook Station
specification for cleaning, inspection and repair of the bulk fuel oil storage
tank. Inspection results were captured in a technical inspection and
engineering analysis report. The report indicated minimal thickness loss
on the nominal /" thick floor after 26 years. No degradation of.the tank
floor was characterized as major.

4. A review of Seabrook Station condition reports identified instances when
the new fuel oil deliveries were rejected due to the presence of water.

In December of 2004, a fuel shipment for the Emergency Diesel
Generators did not meet the acceptance criteria of the clear and bright
test. Samples were analyzed for water, particulate, and haze. Visible
water droplets could be seen at the bottom of the clear and bright bottle. A
second sample was taken and it also had visible water droplets in the
sample bottle and therefore, the tanker fuel oil shipment was rejected.

In September of 2005, a fuel shipment for the Emergency Diesel
Generators did not meet the acceptance criteria for. flashpoint. The
flashpoint reading of 117'F was below the minimum requirement of 125°F
and therefore, the tanker fuel oil shipment was rejected.

In these instances corrective actions were taken to correct the out of
specification condition prior to offloading the fuel oil into the Diesel
Generator Fuel Oil Storage Tank.

5. Although not called out in NUREG-1801 XI.M30, the NRC has recently
issued Information Notice 2009-02, "Biodiesel in Fuel Oil Could Adversely
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Impact Diesel Engine Performance". This document indicates that No. 2
diesel fuel could contain up to a 5 percent bio-diesel fuel (B5) blend
without labeling the blend in accordance with ASTM D 975-08a, "Standard
Specification for Diesel Fuel Oils". Bio-diesel B5 blend: (a) can have a
cleansing effect that can increase sediment that could plug filters, (b)
could form "dirty water" which leads to algae growth, (c) is biodegradable
such that long term storage is not recommended and (d) can be more
susceptible to gel creation in the presence of brass, bronze and copper
fittings, piping and tanks. These effects could lead to plant specific
operating experience outside the bounds of industry operating experience.

Existing Seabrook Station plant procedures test for bio-diesel prior to off-
load of fuel oil to the Diesel Generator fuel oil storage tanks and fire pump
fuel oil day tanks. Acceptance criteria for bio-diesel is <2% (non-
detectable).

The operating experiences discussed above show examples of abnormal
conditions that were identified by routine monitoring activities and corrective
actions that were put in place to correct or prevent reoccurrence or proactive
improvements to the program. The previous examples of operating
experience provide objective evidence that the Seabrook Station Fuel Oil
Chemistry Program will be effective in managing aging effects through the
period of extended operation.

Conclusion

The Seabrook Station Fuel Oil Chemistry Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.19 REACTOR VESSEL SURVEILLANCE

Program Description

The Seabrook Station Reactor Vessel Surveillance Program is an existing
program that manages the aging effect of loss of fracture toughness due to
neutron embrittlement of the low alloy steel Reactor Vessel.

The extent of Reactor Vessel embrittlement for upper-shelf energy and
pressure-temperature limits for 60 years is projected in accordance with the
NRC Regulatory Guide (RG) 1.99, Revision 2, "Radiation Embrittlement of
Reactor Vessel Materials". Seabrook Station utilizes the NUREG-1801
methodology of projecting neutron embrittlement using surveillance data.
Monitoring methods are in accordance with 10 CFR 50, Appendix H, "Reactor
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Vessel Material Surveillance Program Requirements". Testing methods are
in accordance with ASTM E 185-82, "Standard Practice for Conducting
Surveillance Tests for Light-Water Cooled Power Reactors Vessels".

The initial surveillance program for Seabrook Station was prepared by
Westinghouse in 1983 and issued as WCAP-10110, "Public Service
Company of New Hampshire, Seabrook Station Unit No. 1, Reactor Vessel
Radiation Surveillance Program".

Aging effects are detected through testing of specimens from surveillance
capsules that are periodically withdrawn from the vessel. Testing is
performed to determine the increase in transition temperature, Reference
Temperature - Nil Ductility Transition (RTNDT), and the decrease in upper shelf
energy for materials- that closely match Reactor Vessel beltline materials.
Trending is accomplished utilizing RG 1.99 methods for projection of RTNDT
and upper shelf energy. Projection of the increase in RTNDT and the decrease
in upper shelf energy provides early indication of whether the fracture
toughness properties of the Reactor Vessel beltline materials will fail to meet
regulatory requirements.

Neutron embrittlement is evaluated through surveillance capsule testing and
evaluation, fluence calculations and monitoring of effective full power years.
All capsules pulled to date have met the testing and reporting requirements of
ASTM E185-82.

Seabrook Station falls under the NUREG-1801 XI.M31 item 6 condition of
having a surveillance program that consists of capsules with a projected
fluence exceeding the 60-year fluence at the end of 40 years. The Seabrook
Station Reactor Vessel Surveillance Program will withdraw one remaining
capsule at an outage in which the capsule receives a neutron fluence that
meets the schedule requirements of 10 CFR 50 Appendix H and ASTM E185-
82 and that bounds the 60-year fluence and test the capsule in accordance
with the requirements of ASTM E185-82. Any capsules remaining in the
Reactor Vessel will be removed at that time unless determined that the
capsule(s) might provide meaningful metallurgical data if left in place.

Although the regulatory requirements applicable to Reactor Vessel
surveillance are not changed as a result of license renewal, several actions
are required to show that regulatory requirements will continue to be met
through the period of extended operation. For example, the neutron fluence
projection used to determine compliance with the Pressurized Thermal Shock
screening criteria of 10 CFR 50.61, "Fracture Toughness Requirements for
Protection Against Pressurized Thermal Shock Events", must account for the
additional effective full power years to be accrued during the period of
extended operation.
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NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M31.

Exceptions to NUREG-1801

None

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. The Seabrook Station Reactor Vessel Surveillance Program will be
enhanced to specify that all pulled and tested capsules, unless discarded
before August 31, 2000, are placed in storage.

Program Elements Affected: Element I (Scope of Program)

2. The Seabrook Station Reactor Vessel Surveillance Program will be
enhanced to specify that if plant operations exceed the limitations or
bounds defined by the Reactor Vessel Surveillance Program, such as
operating at a lower cold leg temperature or higher fluence, the impact of
plant operation changes on the extent of Reactor Vessel embrittlement will
be evaluated and the NRC will be notified.

Program Elements Affected: Element I (Scope of Program)

3. The Seabrook Station Reactor Vessel Surveillance Program will be
enhanced as necessary to ensure the appropriate withdrawal schedule for
capsules remaining in the vessel such that one capsule will be withdrawn
at an outage in which the capsule receives a neutron fluence that meets
the schedule requirements of 10 CFR 50 Appendix H and ASTM E185-82
and that bounds the 60-year fluence, and the remaining capsule(s) will be
removed from the vessel unless determined to provide meaningful
metallurgical data.

Program Elements Affected: Element 5 (Monitoring anrd Trending)

4. The Seabrook Station Reactor Vessel Surveillance Program will be
enhanced to ensure that any capsule removed, without the intent to test it,
is stored in a manner which maintains it in a condition which would permit
its future use, including during the period of extended operation.

Program Elements Affected: Element 5 (Monitoring and Trending)
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Operating Experience

1. The first surveillance capsule, "U", was removed from the Seabrook Station
Reactor Vessel in August 1991 after 0.913 effective full power years of
reactor operation. The second surveillance capsule, "Y", was removed in
May 1997 after 5.572 effective full power years of reactor operation. The
third surveillance capsule, "V", was removed in April 2005 after 12.39
effective full power years of reactor operation. The results of the capsule V
analysis were submitted to the NRC as required by 10 CFR 50 Appendix..-I
by WCAP-16526-NP "Analysis of Capsule V from FPL Energy-Seabrook
Unit 1 Reactor Vessel Radiation Surveillance Program". This report
summarizes results from all three capsules ("U", "Y", and "V") and the initial
un-irradiated mechanical tests for comparison. Seabrook Station evaluation
of these results is documented by an engineering evaluation and found that
the Pressure/Temperature limit curves and Low Temperature Overpressure
Protection set points remained valid for the 20 effective full power year
period of applicability. All surveillance materials exhibited adequate upper
shelf energy.

2. The Reactor Vessel lower shell plate material and beltline weld were
included in the surveillance capsules as the limiting beltline materials in all
three capsules. The radiation induced transition temperature shifts (delta
RTNDT) for the limiting plate and weld materials, from all three capsules,
were within the standard two deviations of Regulatory Guide 1.99, Revision
2 predictions. The rirradiated upper shelf energy values for the vessel weld
metal and base materials samples were well in excess of the 50 ft-lb. lower
limit for continued safe operation and are expected to be maintained above
50 ft-lbs. throughout vessel life as required by 10 CFR 50 Appendix G,
"Fracture Toughness Requirements".

3. Following removal of capsule "V" during Refueling Outage 10 (April of
2005), the surveillance capsule removal schedule was revised by UFSAR
Change 06-019, "Revise Reactor Vessel Surveillance Program Withdrawal
Schedule," incorporating the actual capsule "V" fluence and effective full
power years of exposure, and recommending that the extra capsules ("W'
and "Z") be withdrawn within one cycle of the removal of capsule "X". This
would allow for meaningful metallurgical data for approximating 60 years of
plant operation. This change also recommended that these capsules be
placed in storage upon removal.

4. In 2004, another nuclear facility found damage to the lower internals
support flange and the surveillance capsule access plug in the lower
internals flange. The surveillance capsule access plug appeared to have
been partially tilted in its access hole when the upper internals were
installed at a prior outage. The weight of the upper internals and Reactor
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Vessel head, combined with the bolted closure force to crush the access
plug to the height of the lower internals hold down spring. A review of this
operating experience identified a similarity between the Seabrook Station
Reactor Vessel surveillance capsule access plug locations and those at the
other facility. The applicable Seabrook Station maintenance procedure was
revised to address verifying with an underwater camera, that the
surveillance capsule access plugs are in their proper location and seated
flat against the flange prior to installing the upper internals as part of fuel
loading. Although this event was not aging related, this example
demonstrates the rigor that Seabrook Station maintains in responding to
industry operating experience that could impact the Seabrook Station
Reactor Vessel Surveillance Program.

These examples of Seabrook Station operating experience provide evidence
that the current Reactor Vessel Surveillance Program is adequately monitoring
the aging effect of loss of fracture toughness due to neutron embrittlement of
the low alloy steel Reactor Vessel, and that Seabrook Station is maintaining an
awareness and sensitivity to operating experiences throughout the industry that
could impact this program.

Conclusion

The Seabrook Station Reactor Vessel Surveillance Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis through the period of extended
operation.

B.2.1.20 ONE-TIME INSPECTION

Program Description

The Seabrook Station One-Time Inspection Program is a new program. This
program addresses potentially long incubation periods and provides a means
of verifying that aging effects are either not occurring or are progressing so
slowly as to have negligible effect on the intended function of the structure or
components through the period of extended operation. The Seabrook Station
One-Time Inspection Program provides measures for verifying that an aging
management program is not needed, for verifying the effectiveness of an
existing program, or for determining that degradation is occurring which will
require evaluation and corrective action.

The program elements include (a) determination of appropriate inspection
sample size, (b) identification of inspection locations, (c) selection of
examination techniques, including acceptance criteria, and (d) evaluation of
results to determine the need for additional inspections or other corrective
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actions. The inspection sample includes locations where the most severe
aging effect(s) would be expected to occur. Inspection methods may include
visual (or remote visual), surface or volumetric examinations, or other
established nondestructive examination techniques.

This Program will be used to:

" Verify the effectiveness of the Seabrook Station Water Chemistry
Program (B.2.1.2) for managing the aging effects in portions of piping
and components exposed to a treated water environment.

" Verification of the effectiveness of the Seabrook Station Fuel Oil
Chemistry Program (B.2.1.18) for managing the aging effects of piping
and components in systems that contain fuel oil.

" Verification of the effectiveness of the Seabrook Station Lubricating Oil
Analysis Program (B.2.1.26) for managing the aging effects of piping
and components in systems that contain lube oil.

This program will perform a one-time inspection of selected components
determined to be most susceptible to the potential degradation mechanisms.
The components to be inspected will be chosen from the systems within the
scope of the Seabrook Station Water Chemistry Program, Seabrook Station
Fuel Oil Chemistry Program, and the Seabrook Station Lubricating Oil Analysis
Program. From these groups of components, a sample of the population will
be selected for inspection as part of the Seabrook Station One-Time Inspection
Program. The inspection population will be based on such aspects of the
systems and components as similarity of materials of construction, operating
environment, and aging effects. The sample size will be based on such
aspects of the systems and components as the specific aging effect, location,
system, and structure design, materials of construction, service environment, or
previous failure history. The selection criteria will include stagnant or low-flow
areas.

This program assesses aging effects of loss of material due to corrosion
(general, pitting, crevice, or galvanic); loss of material due to microbiological
influenced corrosion; loss of material due to fouling; reduction of heat transfer
due to fouling; and cracking due to stress corrosion cracking and cyclic loading
of susceptible components within License Renewal scope. This program will
select the locations to be inspected, provide the inspection criteria, evaluate the
results of the inspections and provide recommendations for additional
inspections, as necessary. The results of these inspections will be evaluated
for impact throughout the relevant systems at Seabrook Station. They will also
determine the need for additional inspections to manage this aging effect.
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The inspections will be scheduled as close to the end of the current operating
license period as practical, with margin provided to ensure completion prior to
commencing the period of extended operation. The inspection requirements-
may be satisfied by a review of repair or other inspection records to confirm
that the component has been inspected for aging degradation and no
significant degradation has occurred within ten years prior to the period of
extended operation.

The Seabrook Station One-Time Inspection Program is intended to verify that
aging degradation is either not occurring or is occurring at such a slow rate that
the component or structure's intended function is not affected. By definition, the
inspections are one-time, and therefore they do not include any methods to
prevent or mitigate degradation.

The examination techniques will be visual, surface, volumetric, or other
appropriately established non-destructive examination (NDE) methods. The
NDE will be performed by qualified personnel following procedures consistent
with ASME Code and 10 CFR 50, Appendix B, "Quality Assurance Criteria for
Nuclear Power Plants and Fuel Processing Plants".

Any indication or relevant conditions of degradation detected are evaluated.
Acceptance criteria may be based on applicable ASME or other appropriate
standards, design basis information, or vendor-specified requirements and
recommendations.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.M32.

'Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

There is no programmatic operating experience specifically applicable to the
new one-time inspections. However, plant and industry operating experience
will be considered in the selection of the initial component sample sets. The
following examples demonstrate that the existing condition monitoring and
condition reporting programs are effective in identifying, evaluating and
correcting aging effects typical of the scope of this program.

Seabrook Station Unit 1 Page B-119
License Renewal Application



Appendix B - Aging Management Programs

1. In July of 2001, during replacement of Train "B" Service Water Cooling
Tower pump with a new style pump, corrosion was observed on the pump
discharge head flange. The discharge head was replaced with a more
corrosion resistant material during the installation of the new style pump.

2. In February of- 2002, two Service Air system. receiver inlet isolation valves
were scheduled for replacement due to seat leakage. When these valves
were removed, corrosion was discovered inside the piping adjacent to the
valves. Engineering was contacted to perform a minimum wall evaluation,
which concluded that the measured wall thickness satisfied the piping
system requirements for design pressure as well as'mechanical loading.

During internal inspection, a large amount of rust and scale was also found
lying in the piping between the valves and the air receivers. All loose scale
was removed from the tank and inlet piping. The inlet piping to this receiver
was inspected by the system engineer and design engineering. All
corrosion products appeared to be surface corrosion. No evidence of pitting
or wall thinning was found.

Additionally, when the receiver inlet isolation valves were removed, the
adjacent check valves were found to be corroded. Corrective work orders
were generated to replace these check valves. Regular preventive
maintenance work orders were also created for the check valves to ensure
their proper operation in the future.

Several condition reports had previously documented rust in the Service Air
system piping and seat leakage on valves due to rust in the system. Rust is
expected in this system because the air is not dried and the piping is carbon
steel. However, there was no piping integrity issue and therefore, complete
piping replacement was not warranted at that time. The valves with seat
leakage were gate valves used to isolate the air receivers and to split the
Service Air headers. The present condition of the valves had not prevented
required work from being completed. Receiver inspections could still be
completed using these valves as isolation. Additionally, seat leakage on
these valves was determined to have no adverse effect on the system since
they are normally full open. It was concluded that if the seat leakage on
these valves worsened then they could be replaced with stainless steel ball
valves in the future.

3. In October of 2002, during an inspection of the internal surface of the Steam
Generator Blowdown system acid tank corrosion and pitting of the tank wall
base metal was noted. Tank thickness measurements were performed by
ultrasonic examination and by using a pit gage. As found readings were
compared to tank minimum wall thickness, which determined that base,
metal repair of the tank wall was not necessary. The inside surface of. the

Seabrook Station Unit 1 Page B-120
License Renewal Application



Appendix B - Aging Management Programs

tank was coated with corrosion resistant material eliminating any further
degradation in the tank.

.4. During Refueling Outage 12 (Spring of 2008), internal inspections of the
Train "B" Service Water strainer bypass line was performed, which identified
several areas of rust staining and rust build-up. Ultrasonic thickness
measurements were taken of the identified areas of concern. Subsequently,
an engineering evaluation was performed, which concluded that the piping
was acceptable for continued operation. The piping is currently scheduled
to be repaired and/or replaced during Refueling Outage 14 (Spring of
2011).

The operating experience review revealed the aging effects falling under the
Seabrook Station One-Time Inspection Program 'are not contributing to any
adverse trend in performance or loss of component intended functions. The
previous examples of operating experience provide objective evidence that the
Seabrook Station One-Time Inspection Program will be effective in assuring
that intended function(s) will be maintained consistent with the current licensing
bases for the period of extended operation.

Conclusion

The Seabrook Station One-Time Inspection Program provides reasonable
assurance that the aging effects -will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.21 SELECTIVE LEACHING OF MATERIALS

Program Description

The Seabrook Station Selective Leaching of Materials Program is a new
program that manages the aging effect of loss of material due to selective
leaching in components made of gray cast iron and copper alloys with greater
than 15 percent zinc that are exposed to raw water, brackish water, treated
water (including closed cycle cooling), or groundwater environment. Seabrook
Station has also identified copper alloys with greater than 8 percent aluminum
(e.g., aluminum bronze) as susceptible to selective leaching. Because.
NUREG-1801 does not include this material type, Seabrook Station has
included it with the copper alloys with greater than 15 percent zinc
components.

The Seabrook Station Selective Leaching of Materials Program will include a
one-time inspection of selected components that may be susceptible to
selective leaching. Because selective leaching is a slow acting corrosion
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process, the one-time inspection for selective leaching will be performed
within the last five years prior to entering the period of extended operation.

Where practical, the inspection will include a representative sample of the
population and focus on the bounding of lead components most susceptible
to aging due to time in service, severity of operating conditions, and lowest
design margin. Twenty percent of the population with a maximum sample of
25 constitutes a representative sample size. Otherwise, a technical
justification of the methodology and sampre size, used for selecting
components for a one-time inspection will be included in the Seabrook Station
Selective Leaching of Materials Program. Each group of components with
different material/environment combinations will be considered a separate
population.

Visual inspection and mechanical examination techniques (Brinell hardness
testing or other mechanical examination techniques such as destructive testing,
when appropriate, scraping, chipping or other types of hardness testing), or
additional examination methods that become available to the nuclear industry,
will be used to determine if selective leaching is occurring on the surfaces of a
selected set of components. NUREG-1801 XI.M33, "Selective Leaching of
Materials," recommends that visual inspections be performed with Brinell
hardness testing.

Visual inspection is capable of detecting corrosion while the mechanical test
techniques such as chipping, scraping or hardness testing are capable of
detecting a corroded or weakened component structure.

If it is determined that selective leaching is occurring, then an engineering
evaluation will be initiated to determine acceptability of the affected,
components for continued service. Follow-up of unacceptable inspection
findings will include an expansion of the inspection sample size and location.

NUREG-1801 Consistency

This program, with the exception noted below, is consistent with NUREG-1 801
XI.M33.

Exceptions to NUREG-1801

1. NUREG-1801 XI.M33 states "One acceptable procedure is to visually
inspect the susceptible components closely and conduct Brinell Hardness
testing on the inside surfaces of the selected set of components to
determine if selective leaching has occurred."

Seabrook Station will utilize visual inspections and mechanical examination
techniques [(Brinell hardness testing or other mechanical examination
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techniques such as destructive testing (where appropriate), scraping,
chipping or other types of hardness testing)], or additional examination
methods that become available to the nuclear industry, to determine if
selective leaching is occurring on the surfaces of a selected set -of
components.

Justification for the Exception

The form and configuration of many components do not physically allow
access for Brinell hardness testing. This is particularly an issue with testing
from the inside surface. In such cases, additional mechanical test
techniques are needed,

The visual inspection is capabie of detecting corrosion while the mechanical
test techniques such as chipping, scraping or hardness testing are capable
of detecting a corroded or weakened component structure.

Program Elements Affected. Element 4 (Detection of Aging Effects).

Enhancements

None

Operating Experience

Seabrook Station has experienced instances of de-aluminization of aluminum-
bronze components having an internal environment of raw sea water.
Seabrook Station has already recognized this aging mechanism and is
pro-active in addressing the condition as it is discovered.

1. A 1998 condition report noted that throughout the sea water piping systems
at Seabrook Station there are aluminum bronze pipe fittings which show
signs of leakage. The condition report notes that some aluminum-bronze
fittings have been replaced with copper-nickel fittings as permitted by an
existing engineering change document. The condition report also identified
related programmatic issues associated with aluminum-bronze pipe fittings.

Actions taken as a result of this condition report include:

a. Piping specifications for pipe classes applicable to small (less than 4
inch) non-ferrous piping and fittings in seawater service, non-safety
related and safety-related, were revised to specify the use of copper
nickel fittings, flanges and unions for the piping systems within these two
pipe classes instead of the previously specified aluminum bronze.
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b. The procurement department identified all stock codes for
aluminum-bronze fittings, flanges and unions specified by the piping
specifications noted above and disposed of in stock items, cancelled
outstanding purchase orders and set affected stock codes to the
appropriate status code.

c. Planning reviewed all outstanding Service Water work requests that
specified the use of aluminum-bronze and changed the stock codes to
reflect the new material fittings.

d. Piping designers were directed to specify copper nickel in lieu of
aluminum-bronze for the affected piping systems. Engineering also
reviewed and revised outstanding piping design change documents
which specified the use of aluminum-bronze, fittings, flanges and unions.

2. A December 2002 condition report documented weepage through the valve
body of Service Water system valve, 1-SW-V-48. The valve was a 3 inch
aluminum-bronze plug valve. The condition report noted that sand cast
aluminum-bronze valves are subject to de-aluminization, and that this is a
known mechanism. The de-aluminized area was localized on the valve
body downstream of the plug seating assembly. An engineering evaluation
determined that, although weeping, the valve maintained its structural
integrity. The valve was replaced during the subsequent Refueling Outage
OR9 (Fall of 2003).

3. A 2007 condition report noted that three aluminum-bronze valves were
scheduled for replacement and several others identified as no longer
available from the original vendor. Seabrook Station Procurement identified
a replacement bar stock ball valve that would eliminate the de-aluminization
issue with the previous cast aluminum-bronze valves in sea water service.

These examples demonstrate that Seabrook has identified and addressed one
form of selective leaching and has taken corrective actions to monitor and
refurbish susceptible materials. Appropriate guidance for evaluation, repair, or
replacement is provided for locations where de-aluminization was found. The
previous examples of operating experience also provide objective evidence
that the Seabrook Station Selective Leaching of Materials program will be
effective in identifying other forms of selective leaching and ensuring that the
intended function of components susceptible to such aging effects will be
maintained.

Conclusion

The Seabrook Station Selective Leaching of Materials Program provides
reasonable assurance that the aging effects will be adequately managed such

Seabrook Station Unit 1 Page B-124
License Renewal Application



Appendix B - Aging Management Programs

that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.22 BURIED PIPING AND TANKS INSPECTION

Program Description

The Seabrook Station Buried Piping and Tanks Inspection Program is a new
program that will manage the aging effects of loss of material due to general
pitting, crevice, and microbiologically influenced corrosion from the external
surfaces of buried steel (including cast iron) and stainless steel components.
Although the program refers to buried tanks as well as piping, Seabrook Station
has no buried tanks in scope for license renewal. The systems that contain
buried piping that credit this program are the Auxiliary Boiler, Control Building
Air Handling, Condensate, Plant Floor Drain, Diesel Generator, Fire
Protection and Service Water systems.

The Seabrook Station program will include preventive measures to mitigate
corrosion and periodic inspections that manage the aging effects of corrosion
on the pressure-retaining capacity of buried piping and bolting in the scope for
license renewal.

The initial installation of in-scope buried steel and stainless steel piping at
Seabrook Station included external coatings and wrappings. The Seabrook
Station program will include provisions for visual inspections of the protective
wraps and coatings on buried steel and stainless steel piping in the scope for
license renewal. The visual inspections for damage will be performed when the
pipes are excavated during maintenance or other activities and when- a pipe is
dug up and inspected. The inspections will look for evidence of damaged
wrapping or coating defects, such as coating perforation, holidays, or other
damage. If damage to the protective wraps or coatings is found, and the piping
surface is exposed, the outer surface of the pipe will be inspected for loss of
material.

Inspections intended to identify aging effects of corrosion on the pipe may
also be performed by methods other than visual where such technology
permits. An example of this type of emerging technology is ultrasonic
inspection of pipe wall from the internal surface of the pipe designed to detect
loss of material at the pipe external surface.

At least one opportunistic or focused inspection will be performed within the 10
year period prior to entering the period of extended operation. Upon entering
the period of extended operation a planned inspection will be performed within
ten years, unless an opportunistic inspection has occurred within that ten year
period.
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Opportunistic and/or focused visual inspections will be performed in areas
with the highest likelihood of corrosion problems or areas with a history of
corrosion problems.

The results of previous inspections will be evaluated, and used to assess the
condition of the external surfaces of other buried steel and stainless steel
components, and to identify susceptible locations that may warrant further
inspections.

Any coating and wrapping degradations will be documented, repaired and
evaluated under the Corrective Action Program.

NUREG-1801 Consistency

This program, with the exceptions noted below, is consistent with NUREG-
1801 XI.M034.

Exceptions to NUREG-1801

1. NUREG-1801, XIVM34 states "The program relies on preventive measures
such as coating, wrapping and periodic inspection for loss of material
caused by corrosion of the external surface of buried steel piping and
tanks".

Seabrook Station includes stainless steel piping in the Buried Piping and
Tanks Inspection Program.-

Justification for the Exception

The program will inspect buried stainless steel piping when it is excavated.
The inspection methods used for buried cast iron and carbon steel are
applicable to buried stainless steel piping as well. Buried stainless steel
piping is more resistant to pitting and crevice corrosion than carbon steels
and other materials addressed in NUREG-1801 XI.M34 when exposed to
soil and inspection of the buried stainless steel piping will detect
unacceptable loss of material. Buried stainless steel pipes will be inspected
for loss of material due to pitting and crevice corrosion and microbiologically
influenced corrosion (MIC).

Program Elements Affected: Element 1 (Scope of Program) and Element 3
(Parameters Monitored/Inspected).

Enhancements

None
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Operating Experience

The Seabrook Station Corrective Action Program is used to track, trend and
evaluate plant issues and events. Those issues and events, whether
external or plant specific, that are potentially significant to the Buried Piping
and Tanks Program Inspection Program are evaluated. The Buried Piping
and Tanks Program Inspection Program is augmented, as appropriate, if
these evaluations show that program changes will enhance program
effectiveness.

1. Extensive visual inspection of buried Service Water system piping
interior surfaces has been conducted since Refueling Outage 4 (Fall of
1995) with no indications of pipe wall degradation. The piping is
cement lined, but degradation from the exterior surface is expected' to
lead to staining of the cement liner as water and corrosion products
reach the inner surface of the pipe wall. When staining of the cement
liner is found, the liner material is removed in order to evaluate the
surface condition of the underlying pipe. Ultrasonic thickness
measurements are taken to determine any degradation of the pipe
wall. Such information, combined with no indication of interior pipe
surface degradation, would indicate' wall thinning cause by external
environmental conditions. To date, there has been no indication of
through wall leakage in the buried Service Water piping either
originating from the inside surface or the outside surface. This example
demonstrates one alternate indirect inspection method used to identify
exterior surface degradation.

2. In November 2000, the Auxiliary Boiler buried fuel supply line was
determined to be leaking diesel fuel into the surrounding soil. A small
leak was discovered in the buried carbon steel pipe in an area where
the bituminous wrap had been damaged. The fuel-contaminated soil
was removed and with the concurrence of the New Hampshire
Department of Environmental Services, the leak was temporarily
repaired. In June 2001, after an examination of the failed section of
pipe and visual/ultrasonic inspections at several excavations afong the
piping run further pipe deterioration was discovered and it was
ultimately decided that the existing pipe would not be returned to
service. A design change was initiated to replace the piping with dual-
wall pipe meeting newly passed state requirements. A temporary
modification was created to provide fuel oil, during the period, of
implementation of this design change. I

3. In March of 2001, a service vendor noticed oil drops coming from the
ground around the fuel oil. pumps at the vehicle maintenance shop.
After excavation, the source of the leak was found to be at a threaded
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joint. An evaluation of the condition determined that the most likely
cause of the.pipeline leakage was the loosening of the joints over time
due, to temperature changes and frost heaving. The pumping station
and underground piping were removed and a new pumping station and
dual-wall underground piping with leak detection capability installed.
This piping is not in the scope of license renewal, but the example
dembnstrates appropriate investigation of and response to identified
degradation of buried piping.

4. A branch connection was installed in a 6 inch buried Fire Protection
system line in 2007. When excavated, the existing carbon steel pipe
was inspected and showed no degradation of the coating or external
surfaces.

5. Following excavation to repair a Fire Protection valve in September
2008, minor damage to the external tape coat on a 12" carbon steel
Fire Protection line was found. Engineering was notified and the
condition documented in the Seabrook Station Corrective Action
Program. An inspection report was issued, which included
documentation that the coating was worn but no metal (pipe) was
exposed, and that there were no signs of backfill embedded in the
coating. The coating was repaired and the area backfilled. This
example demonstrates the appropriate notifications and inspections
utilized when opportunistic observations detect evidence of conditions
that could affect the integrity of buried piping.

6. Following an EPRI workshop on buried piping, the Seabrook Station
attendees initiated the development of a buried piping program. A plan
was developed and appropriate actions assigned in the Seabrook
Station Corrective Action Program to implement this program. Specific
actions were assigned in under the Corrective Action Program in
November 2007. Underground piping was identified and inventoried by
the respective system engineers, and a Buried Piping System Health
Report generated. This health report is issued periodically by the
assigned System Engineer. Seabrook Station procedures are being
developed and will form the bases for this program.

These examples of Seabrook Station operating experience provide evidence
that the Buried Piping and Tanks Inspection Program will adequately monitor
the aging effects and that Seabrook Station is maintaining an awareness and
sensitivity to operating experiences throughout the industry that could impact
this program.
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Conclusion

The Seabrook Station Aging Management Program for Buried Piping and
Tanks Inspection provides reasonable assurance that the aging effects will be
adequately managed such that applicable components will continue to
perform their intended functions consistent with the current licensing basis for
the period of extended operation.

B.2.1.23 ONE-TIME INSPECTION OF ASME CODE CLASS 1 SMALL

BORE PIPING

Program Description

The Seabrook Station One-Time Inspection of ASME Code Class 1 Small
Bore Piping Program is a new program that will manage the aging effect of
cracking in stainless steel small-bore ASME Code Class 1 piping less than 4
inches nominal pipe size, including pipe, fittings, and branch connections.
While the ASME Boiler and Pressure Vessel Code, Section XI, "Rules for
Inservice Inspection of Nuclear Power Plant Components", does not require
volumetric examination of Class 1 small-bore piping, the Seabrook Station
One-Time Inspection of ASME Code Class 1 Small Bore Piping Program will
be used to identify cracking due to stress corrosion cracking and thermal and
mechanical loading by performing volumetric examinations of selected piping.

Seabrook Station has not experienced cracking of ASME Code Class 1 small-
bore piping resulting from stress corrosion or thermal and mechanical loading.

NUREG-1801 Section XI.M35, "One-Time Inspection of ASME Code Class I
Small-Bore Piping", includes piping "less than or equal to NPS 4 inch" with a
reference to ASME Section XI, Table IWB-2500-1, Examination Category BJ,
item number B9-21; however, according to the ASME Code, a volumetric
examination already is required for piping equal to 4 inches nominal pipe size.
Consistent with the Code, NUREG-1801 Item IV.C2-1 applies the One-Time
Inspection of ASME Code Class 1 Small Bore Piping Program (XI.M35) only
to Class 1 piping less than 4 inches nominal pipe size. On this basis,
Seabrook Station concludes that the intent of the NUREG-1801 program is
not to include 4 inch pipe.

The Seabrook Station ASME Section XI Inservice Inspection, Subsections
IWB, IWC and IWD Program, B.2.1.1, currently includes volumetric
examination of welds on Class 1 pipe 4 inches nominal pipe size and larger.
The Seabrook Station One-Time Inspection of ASME Code Class 1 Small
Bore Piping Program will select a sample from the total population of ASME
Code Class 1 small bore (less than 4 inches nominal pipe size) piping
locations based on susceptibility, inspectability, dose considerations,
operating experience, and limiting locations using the recommendations of
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MRP-146, "Material Reliability Program: Management of Thermal Fatigue in
Normally Stagnant Non-Isolable Reactor Coolant System Branch Lines", or
later updated guidance. The inspection sample determination will include
both socket welds and butt welds. If non-destructive volumetric inspection
techniques have not been qualified, Seabrook will have the option to remove
the weld for destructive examination.

When a one-time inspection reveals evidence of cracking due to stress
corrosion cracking or thermal and mechanical loading, evaluation of the
inspection results will develop appropriate corrective actions which may
include periodic inspections. Flaws or indications exceeding the acceptance
criteria of ASME Section XI Paragraph IWB-3400 will be evaluated in
accordance with ASME Section XI Paragraph IWB-3131, and any additional
examinations will be performed in accordance with ASME Section XI
Paragraph IWB-2430.

A count of Class 1 welds less than 4 inches nominal pipe size- noted
approximately 400 welds in the Reactor Coolant (RC), Chemical and Volume
Control (CS) and Safety Injection (SI) systems. Approximately 25% of these
are socket welds. The number of welds on pipe less than 2 inches nominal
pipe size (which includes small branch connections) is less than 50% of the
total population.

This program will be an inspection activity independent of methods to mitigate
or prevent degradation. No preventative actions will be required.

The Seabrook Station One-Time Inspection of ASME Code Class 1 Small
Bore Piping Program will inspect for cracking in ASME Code Class 1 small-
bore piping using volumetric examination techniques available. Should,
evaluation of the inspection results indicate the need for additional-
examinations, such examinations will be consistent with ASME Section XI,
Subsection IWB.

If flaws or indications exceed the acceptance criteria of ASME Code, Section
Xl, Paragraph IWB-3400, they will be evaluated in accordance with ASME
Code, Section XI, Paragraph IWB-3131, and additional examinations will be
performed in accordance with ASME Code, Section XI, Paragraph IWB-2430.

Repairs and replacements will be performed in accordance with applicable
Section XI rules and requirements.

NUREG-1801 Consistency

This program, with the exception noted below, is consistent with NUREG-1801
Section XI.M35.
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Exceptions to NUREG-1801

1. NUREG 1801 XI.M35 states "Guidelines for identifying piping susceptible to
potential effects of thermal stratification or turbulent penetration are
provided in EPRI report 1000701, 'Interim Thermal Fatigue Management
Guideline (MRP-24)', January 2001."

When identifying piping susceptible to potential effects of thermal
stratification or turbulent penetration, Seabrook Station will follow the
guidance issued as EPRI Report 1011955, "Materials Reliability Program:
Management of Thermal Fatigue in Normally Stagnant Non-Isolable
Reactor Coolant System Branch Lines (MRP-146)" issued in June of 2005
and the supplemental guidance issued in EPRI Report 1018330, "Materials
Reliability Program: Management of Thermal Fatigue in Normally Stagnant
Non-Isolable Reactor Coolant System Branch Lines - Supplemental
Guidance (MRP-146S)" issued in December of 2008.

Justification for the Exception

EPRI MRP-24 was an interim report. This interim report was meant to
provide early feedback to PWR plant operators prior to completion of the
MRP project and provide a common industry approach that may be used to
assess the potential for thermal fatigue cracking in piping systems where
through-wall leakage has been observed in other plants in the past.

EPRI MRP-146 was issued in June of 2005 to expand on an interim
guideline and to provide an ongoing fatigue management program in
affected lines.

EPRI MRP-146S issued in December of 2008 provides supplemental
guidance for assessment of normally stagnant non-isolable reactor coolant
system branch lines as required by MRP-146, including an implementation
schedule for requirements. Seabrook Station will review and incorporate
information as it is made available by EPRI.

Program Elements Affected: Element I (Scope of Program).

Enhancements

None

Operating Experience

The Seabrook Station One-Time Inspection of ASME Code Class 1 Small
Bore Piping Program is a new program. Both plant and' industry operating
experience will be used to establish the program and to ensure that this
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inspection uses volumetric inspection techniques With demonstrated
capability and a proven industry record to detect cracking in piping weld and
base material. The specific examination techniques utilized will be qualified
prior to performing the examinations.

The Seabrook Station Second Ten-Year Period Inservice Inspections
included volumetric examination of twenty-seven 2 inch and 3 inch Class 1
butt welds. No indication of cracking was noted in any of those locations. A
search of the Seabrook Station condition reports also showed no reported
degradation or failures in Class 1 piping less than 4 inches nominal pipe size.

Conclusion

The Seabrook Station One-Time Inspection of ASME Code Class 1 Small
Bore Piping Program provides reasonable assurance that the aging effects
will be adequately managed such that applicable components will continue to
perform their intended functions consistent with the current licensing basis for
the period of extended operation.

B.2.1.24 EXTERNAL SURFACES MONITORING

Program Description

The Seabrook Station External Surfaces Monitoring Program is an existing
program that manages the aging effects of (a) hardening and loss of strength
due to elastomer degradation, (b) reduction of heat transfer due to fouling, (c)
loss of material due to general, pitting, crevice, galvanic, and microbiologically
influenced corrosion and due to fouling, and (d) loss of material due to wear;
through visual inspection and non-visual tactile inspections of external
surfaces. This program consists of periodic inspections of aluminum, cast
austenitic stainless steel, copper alloy, copper alloy >15% zinc (Zn), elastomer,
galvanized steel, gray cast iron, nickel alloy, stainless steel and steel
components. The aging effect of loss of material due to boric acid corrosion is
managed by the Boric Acid Corrosion Program, B.2.1.4. The aging effect of
loss of material for buried piping and components is managed by the Buried
Piping and Tanks Program, B.2.1.22. The aging effect of loss of material for
supports and structural components is managed by the Structures Monitoring
Program, B.2.1.31.

The Seabrook Station External Surfaces Monitoring Program utilizes periodic
system inspections and walk downs to monitor for materials degradation and
leakage. This program inspects components such as piping, piping
components, ducting and other components, including bolting, within the scope
of license renewal. Coatings deterioration is monitored as an indication of
possible underlying degradation.
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The Seabrook Station External Surfaces Monitoring Program conducts visual
inspection of component surfaces at least once per refueling cycle. This
frequency accommodates inspections of components that may be in locations
that are normally only accessible during outages. The intervals of inspections
may be adjusted as necessary based on plant-specific-inspection results and
industry experience.

For surfaces that are insulated, inspections of opportunity will be performed to
assess the external condition when insulation is removed for maintenatlce or
inspection and the external surface is exposed. The insulated piping and
components of interest are those within the scope of this program with low
normal operating temperatures and in indoor or outdoor environment such that
the piping could be wetted under its insulation.

The Seabrook Station External Surfaces Monitoring Program will require a
periodic review of documented under-insulation inspection results to verify that
there were a sufficient number of inspection opportunities to provide a
representative indication of system condition, and to assess the need for
further inspections.

Seabrook Station does not credit the External Surfaces Monitoring Program for
age managing loss of material on internal surfaces.

The Seabrook Station External Surfaces Monitoring Program is a visual
monitoring and inspection program that does not include preventive actions.

Examples of inspection parameters include:

a. corrosion and material wastage (loss of material),
b. leakage from or onto external surfaces,
c. worn, flaking, or oxide-coated surfaces,
d. corrosion stains on thermal insulation,
e. insulation damage or wetting,
f. protective coating degradation (blistering, cracking and flaking),.
g. cracking or flaking of non-metallic components
h. accumulation of dirt or debris contributing to loss of heat transfer
i. surface breaking flaw (i.e., cracks or surface areas that have exhibited

loss of material)
j. discontinuities and imperfections

Degradation of coated metallic surfaces cannot occur without the degradation
of the paint or coating. Confirmation of the integrity of the paint or coating is an
effective method for managing the effects of corrosion on the steel surface. No
credit is taken for coatings to protect equipment from corrosion, but loss of
integrity of coating can indicate evidence of corrosion.
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Metallic components including aluminum, cast austenitic stainless steel, copper
alloy, copper alloy >15% Zn, galvanized steel, gray cast-iron, nickel alloy and
stainless steel would exhibit indications of loss of material on the surface
similar to steel material and visual inspections will be capable of detecting any
surface breaking flaws (i.e., cracks or surface areas that have exhibited loss of
material).

The program inspects for hardening and loss of strength in components made
from elastomers by visual examinations to detect discontinuities and
imperfections of the surface of the component, and non-visual examinations
such as tactile techniques, which include scratching, bending, folding,
stretching and pressing in conjunction with the visual examinations. Scratching
the material will screen for residues that may indicate a breakdown of the
elastomer material, bending or folding of the component may indicate surface
cracking, stretching to evaluate resistance of the elastomer material and
pressing on the material to evaluate the resiliency.

The program inspects for loss of material due to wear for elastomers only. The
same visual examination and tactile techniques used to detect hardening and
loss of strength in elastomers are used to detect wear in the components made
from elastomers.

The program inspects for loss of material due to general, crevice and pitting
corrosion using visual inspection.

The program inspects for loss of material due to galvanic corrosion. This aging
mechanism will be detectible as the galvanic corrosion mechanism will create a
corrosion product detectable by visual inspection similar to general corrosion.

The program inspects for reduction of heat-transfer due to fouling. The program
is only credited for management of heat transfer degradation due to fouling of
the external surface of cooling coils that are exposed to an external air
environment. Visual examinations performed as part of this program are
capable of identifying corrosion, discoloration and accumulation of dirt/debris
which are indicative of heat transfer degradation due to fouling.

Visual inspection activities are performed and associated personnel are
qualified in accordance with site controlled procedures and processes.
Personnel having the responsibility to perform ithese system 'specific
walkdowns will be trained and qualified to perform these inspections.

Seabrook Station has existing guidance documents that support a monitoring
and trending process to track degradation. The "Systems Walkdowns"
guideline sets the parameters and expectations for conducting system engineer
walkdown. The "Performance Monitoring Guidelines" provides the expectations
for trending, analyzing and benchmarking system performance down to the
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component level. The "System Health Reports" guideline describes how the
review of the system performance is documented.

Acceptance criteria will be applied to the results of corrective action evaluations
and will include design standards, procedural requirements, current licensing
basis, industry codes or standards, and engineering evaluation. The results of
the evaluation will determine a threshold for action.

NUREG-1801 Consistency

This program, with the exceptions noted below, is consistent with
NUREG-1801 XI.M36.

Exceptions to NUREG-1801

1. NUREG 1801 XI.M36 states "This program visually inspects the external
surface of in-scope components and monitors external surfaces of steel
components in systems within the scope of license renewal and subject to
AMR for loss of material and leakage."

Seabrook Station includes components made from additional materials
such as aluminum, cast austenitic stainless steel (CASS), copper alloy,
copper alloy >15% Zn, elastomer, galvanized steel, gray cast iron, nickel
alloy, and stainless steel and have included them in the scope of this
program.

Justification for the Exception

Seabrook Station has identified components made from materials other
than steel that have surfaces exposed to an external environment. These
components may also be subject to potential aging effects that should be
managed under a license renewal aging management program.

Program Elements Affected. Element I (Scope of Program).

2. NUREG-1801 XI.M36 states: "This program is credited with managing the
following aging effects.

a. Loss of material for external surfaces;

b. Loss of material for internal surfaces exposed to the same
environment as the external surface"

NUREG-1801 XI.M36 also states "Therefore, this program is acceptable
for use in inspecting for loss of material for general, pitting and crevice
corrosion."
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Seabrook Station includes the additional aging effects of hardening and
loss of strength, reduction of heat transfer, and loss of material due to
galvanic corrosion and wear.

Justification for the Exception

The NUREG-1801 program limits its discussion of those aging effects
(general, pitting and crevice corrosion) that are likely to occur on the
external surface, of steel components, which is Ithe singular material
addressed by the program. Since Seabrook Station also includes
components made from aluminum, cast austenitic stainless steel, copper
alloy, copper alloy >15% Zn, elastomer, galvanized steel, gray cast iron,
nickel alloy, and stainless steel, the additional aging effects of hardening
and loss of strength, reduction of heat transfer, and loss of material due to
galvanic corrosion and wear need to be addressed.

Aluminum, cast austenitic stainless steel, copper alloy, copper alloy >15%
Zn, galvanized steel, gray cast iron, nickel alloy and stainless steel
components would exhibit indications of loss of material on the surface
similar to steel material and visual inspections will be capable of detecting
any surface breaking flaws (i.e., cracks or surface areas that have exhibited
loss of material) that occur on the same side as that being examined.

The program inspects for hardening and loss of strength in components
made from elastomers by visual examinations to detect discontinuities and
imperfections ofthe surface of the component, and non-visual examinations
such as tactile techniques, which include scratching, bending, folding,
stretching and pressing in conjunction with the visual examinations.
Scratching the material will screen for residues that may indicate a
breakdown of the polymer material, bending or folding of the component
may indicate surface cracking, stretching to evaluate resistance of the
elastomer material and pressing on'the material to evaluate the resiliency.

The program also inspects for loss of material due to wear for elastomers
only. The same visual examination and tactile techniques used to detect
hardening and loss of strength in elastomers are used to detect wear in the
components made from elastomers.

Program Elements Affected. Element I (Scope of Program) and Element 4
(Detection of Aging Effects).
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Enhancements

The following enhancement will be made prior to entering the period of
extended operation.

1. Seabrook Station procedures will be enhanced to more specifically address
the scope of the program, relevant degradation mechanisms and effects of
interest, the refueling outage inspection frequency, the inspections of
opportunity for possible corrosion under insulation, the training
requirements for inspectors and the required periodic reviews to determine
program effectiveness.

Program Elements Affected: Element I (Scope of Program), Element 3
(Parameters Monitored/Inspected), Element 5 (Monitoring and Trending),
and Element 6 (Acceptance Criteria)

Operating Experience

The existing walkdowns at Seabrook Station have been effective in identifying
leakage or corrosion in systems. The following operating experience
demonstrates program effectiveness:

1. In July 2002, during a system walkdown, the system engineer noted that the
Primary Component Cooling Water heat exchanger outlet lines were
subject to external corrosion due to condensation. Further review of the
condition by the System Engineer revealed that the type of insulation
installed on the subject piping was incorrect and not in accordance with the
piping specification. The system engineer identified that the subject piping
should have the Armoflex anti sweat insulation instead of the fiberglass
thermal insulation. The system engineer also identified that in its current
condition, the condensation was being absorbed by the fiberglass
insulation, creating a corrosion cell on the carbon steel piping substrate. As
a result, the existing fiberglass insulation was removed and replaced with
anti sweat type insulation. Additionally, upon removal of the fiberglass
insulation, the carbon steel piping external surfaces were inspected to
ensure that no unacceptable surface corrosion had taken place.

2. In July 2004, a condition report was initiated describing Service Water lines
in the intake transition structure exhibiting a heavy coating of corrosion
product over the entire length of piping. Ultrasonic thickness measurements
were taken on the pipe, which showed no notable wall loss from external
corrosion. This issue was presented to the plant health committee which
approved funding for painting the pipe. Subsequently, the piping was
painted in 2008 to preclude further corrosion.
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3. In August 2004, a condition report was initiated to report external surface
corrosion on Diesel Generator piping. Ultrasonic thickness measurements
were taken and indicated pipe wall thickness below the original installation
.value. An engineering evaluation was performed to assess the degraded
condition. The results of the engineering evaluation determined that the
applicable design code requirements for all design conditions were
satisfied, and therefore, the measured reduced wall thickness was
determined to be acceptable.

The condition report evaluation determined the cause of corrosion was due
to condensation dripping from the Service Water system piping located
directly above the Diesel Generator piping. As part of the corrective actions,
the corroded piping was cleaned and recoated under a work order. To
prevent recurrence, a sheet metal diverter was installed above the Diesel
Generator piping per an engineering change to prevent condensation from
dripping onto the Diesel Generator piping.

4. In August 2008, "B" Emergency Feedwater pump FW-P-37B seal water
flange fastener nuts were reported to exhibit evidence of corrosion.
Subsequently, the condition was evaluated by engineering and the cause of
the corrosion was determined to be leakage from the pump vent, which was
used when refilling the pump following maintenance. A work order was
generated to correct the leakage from the vent cap on the pump. As part of
the extent of condition review, the "A" Emergency Feedwater pump was
also inspected and a similar leakage from the vent cap for this pump was
noted. A second work order was initiated to correct the leakage from the
vent cap on the "A" Emergency Feedwater pump.

The above examples provide objective evidence that when surface corrosion is
identified, it is entered into the corrective action process so that corrective
actions will be taken to address the issues. Appropriate guidance for
evaluation, repair, or replacement is provided for locations where degradation
is found. The previous examples of operating experience provide objective
evidence that the Seabrook Station External Surfaces Monitoring Program will
be effective in ensuring that intended function(s) will be maintained.

Conclusion

The Seabrook Station External Surfaces Monitoring Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.
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B.2.1.25 INSPECTIONOF INTERNAL SURFACES IN MISCELLANEOUS
PIPING AND DUCTING COMPONENTS

Program Description

The Seabrook Station Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program is a new program that will manage the
aging effects of (a) cracking due to stress corrosion cracking, (b) loss of
material due to general, pitting, crevice, galvanic and microbiologically
influenced corrosion and due to fouling (c) loss of material due to erosion and
wear (d) reduction of heat transfer due to fouling, and (e) hardening and loss of
strength due to elastomer degradation. This program will consist of inspections
of the internal surfaces of aluminum, cast austenitic stainless steel, copper
alloy, copper alloy >15% Zn, elastomer, galvanized steel, gray cast iron, nickel
alloy, stainless steel, and steel piping, piping components, ducting and other
components that are not covered by other aging management programs.

The program inspections will be inspections of opportunity, performed during
pre-planned periodic system and component surveillances or during
maintenance activities when the systems are opened and the surfaces made
accessible for visual inspection. This maintenance may occur during power
operations or refueling outages when many systems are opened. The visual
inspections will assure that existing environmental conditions are not causing
material degradation that could result in a loss of the component intended
function. The program will include indication of borated water leakage on
internal, surfaces. The Seabrook Station program will provide for visual
inspection activities performed by personnel who are qualified in accordance
with site controlled procedures and processes.

On implementation of this program, the maintenance planning process will
include the opportunity for an internal inspection for work orders planned for the
system or components identified as requiring aging management under the
Seabrook Station Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components Program. The program will then be implemented to the
maximum extent practical.

All inspection results will be sent to the associated system engineer. The
results of these inspections of opportunity will be evaluated and tracked as part
of the system health assessment program and integrated with the plant
corrective action process. Condition reports associated with a particular system
will be subject to the system engineer's review on a periodic basis.

Periodic inspections will provide for detection of aging effects prior to the loss of
component function. The inspections of internal surfaces will detect the aging
effects of cracking, hardening and loss of strength, loss of material, and
reduction of heat transfer. For painted or coated surfaces, degradation of steel
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surfaces cannot occur without the degradation of the paint or coating.
Confirmation of the integrity of the paint or coating is an effective method for
managing the effects of corrosion on the steel surface. Paint or coating
degradation will be identified by the presence of blistering, cracking, rusting,
loss of adhesion, and mechanical damage. For uncoated surfaces, visual
inspections will directly monitor for surface degradation including indications of
general corrosion.

The program will be an inspection and condition monitoring program; therefore
no preventive actions or steps exist to mitigate or prevent component
degradation.

Visual inspections of internal surfaces of plant components will be performed
during maintenance or surveillance activities. The presence of corrosion or
fouling will be identified by visual inspection as localized discoloration and
surface irregularities such as rust, scale/deposits, surface pitting, surface
discontinuities and coating degradation. Metallic components including,
aluminum, brass or bronze, cast austenitic stainless steel, copper alloy, copper
nickel and stainless steel will exhibit indications of loss of material on the
surface similar to steel material and visual inspections will be capable of
detecting any surface breaking flaws (i.e., cracks or surface areas that have
exhibited loss of material) that occur on the same side as that being examined.

The program will be used to detect cracking due to stress corrosion cracking in
a limited number of stainless steel components exposed to steam or diesel
exhaust. The Auxiliary Heating Steam System has some stainless steel
components in steam while the Diesel Generator and Fire Protection systems
have some stainless steel components with an internal environment of diesel
exhaust. The inspection techniques utilized to detect this aging effect will be
either visual inspection with a magnified resolution as described in 10 CFR
50.55a (b)(2)(xxi)(A) or an ultrasonic inspection method. The inspections will
be performed by qualified personnel using proven techniques in accordance
with Seabrook Station procedures and processes.

The program will be used to detect hardening and loss of .strength in
components made from elastomers by visual examinations and non-visual
examinations such as tactile techniques, which include scratching, bending,
folding, stretching and pressing in conjunction with the visual examinations.
Scratching the material will screen for residues that may-indicate a breakdown
of the elastomer material, bending or folding of the component may indicate
surface cracking, stretching to evaluate resistance of the elastomer material
and pressing on the material to evaluate the resiliency.

The inspection results will be reviewed as part of the system health reports.
The reviews will include tracking and trending over time to determine if an
appropriate number of locations and inspection intervals will be able to provide
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reasonable assurance that the effects of aging will be adequately managed
consistent with the current licensing basis for the period of extended operation.

The system engineer review of inspection results will help ensure that the
extent and schedule of inspections and testing detect component degradation
prior to loss of intended function.

Acceptance criteria for indications of various corrosion mechanisms or fouling
will be identified in the appropriate inspection procedure and will be part of the
training/qualification program required for inspectors. Visual inspection will
monitor parameters such as corrosion, corrosion byproducts, coating
degradation, discoloration on the surface, scale/deposits, pits and surface
discontinuities. The degree to which these conditions exist will be used to
establish baseline acceptance criteria for future inspections. For painted or
coated surfaces, any evidence of damaged or degraded coating may be an
indicator of corrosion damage to the surface underneath. Therefore, evidence
of damaged or degraded coatings will be documented and evaluated using the
Seabrook Station Corrective Action Program. For materials susceptible to
corrosion heavy corrosion, localized corrosion, blistering, pitting, or visible loss
of material due to corrosion will be documented and evaluated using the
Seabrook Station Corrective Action Program. A thin, light, even layer of
oxidation provides protection against further corrosion. Oxidation is expected in
some systems, and is acceptable.

Other inspection results identified as having the potential to degrade the
component or -system intended function will also be documented and
processed in accordance with the Seabrook Station Corrective Action Program.

NUREG-1801 Consistency

This program, with the exceptions noted below, is consistent with
NUREG-1801 XI.M38.

Exceptions to NUREG-1801

1. NUREG 1801 XI.M38 states "The program visual inspections include
internal surfaces of steel piping, piping elements, ducting, and components
in an internal environment (such as indoor uncontrolled air, condensation,
and steam) that are not included in other aging management programs for
loss .of material. Inspections are performed when the internal surfaces are
accessible during the performance of periodic surveillances, during
maintenance activities or during scheduled outages".

The Seabrook Station program will also apply to components made from
other materials such as aluminum, cast austenitic stainless steel, copper
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alloy, copper alloy >15% Zn, elastomer, galvanized steel, gray cast iron,
nickel alloy, and stainless steel.

Justification for the Exception

Seabrook Station has identified components made from materials other
than steel having surfaces exposed to internal environments which are not
covered by other aging management programs. These components may
also be subject to potential aging effects and should be managed under a
license renewal aging management program. Seabrook Station has
included these components in the Seabrook'Station Inspection of Internal
Surfaces in Miscellaneous Piping and Ducting Components program.

Program Elements Affected: Element I (Scope of Program).

2. NUREG-1801 XI.M38 states "Visual inspections of internal surfaces of plant
components are performed during maintenance or surveillance activities.
Parameters monitored or inspected include visible evidence of corrosion to
indicate possible loss of materials".

The Seabrook Station program will include the additional aging effects
cracking, reduction of heat transfer, and hardening and loss of strength.

Justification for the Exception

Since NUREG-1801 Section XI.M38 limits the scope of inspections to steel
components with the aging effect of loss of material, aging effects for
components made from other materials having other aging effects, are
identified as exceptions to the program. NUREG-1801 Section XI.M38
requirements state that the applicant should identify and justify the
inspection technique used for detecting the aging effects of concern. This
discussion for the additional aging effects, other than loss of material,
follows.

The Seabrook Station program will allow for visual inspection to detect
reduction of heat transfer due to fouling. The heat exchangers age
managed under this program do not require precise determination of heat
transfer capability, and a visual inspection of the heat exchanger internals
will be able to determine whether or not the overall heat transfer function of
the component is degraded.

The program will be used to detect cracking due to stress corrosion
cracking in a limited number of stainless steel components exposed to
steam or diesel exhaust. The Auxiliary Steam Heating System has some
stainless steel components in steam while the Diesel Generator Fire
Protection systems have some stainless steel components with an internal
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environment of diesel exhaust. The inspection techniques utilized to detect
this aging effect will be either visual inspection with a magnified resolution
as described in 10 CFR 50.55a(b)(2)(xxi)(A) or an ultrasonic inspection
method. Note that NUREG 1801 Section XI.M32 "One Time Inspection"
recommends the use of an enhanced VT-I1 visual inspection or ultrasonic
inspection technique as an acceptable means to detect cracking due to
stress corrosion cracking. The inspections will be performed by qualified
personnel using proven techniques in accordance with Seabrook Station
procedures and processes.

The program will be used to detect hardening and loss of strength in
components made from elastomers by visual examinations and non-visual
examinations such as tactile'techniques, which include scratching, bending,
folding, stretching and pressing in conjunction with the visual examinations.
Scratching the material will screen for residues that may indicate a
breakdown of the elastomer material, bending or folding of the component
may indicate surface cracking, stretching to evaluate resistance of the
elastomer material and pressing on the material to evaluate the resiliency.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected).

Enhancements

None

Operating Experience

While the Seabrook Station Inspections of Internal Surfaces in Miscellaneous
Piping and Ducting Components is a new program, Seabrook Station has been
completing inspections of the internal surfaces of components during the
performance of maintenance activities. During the normal course of
maintenance, it is a natural part of the work process to identify the as-found
conditions of the equipment or system that is the subject of the work activity.
The FPL/NextEra Corporate Guidance for Maintenance sets expectations for
documenting as-found conditions as part of the conduct of maintenance. This
documentation includes non-conformances that needed to be resolved and any
condition reports written.

The Seabrook Station Corrective Action Program has been successful in
identifying potentially adverse conditions that were found when components or
systems were opened for maintenance or surveillance. The corrective action
process drives the evaluation and actions needed to resolve the identified
condition. Below are examples of equipment internal surface degradation
identified during maintenance and walk down activities.

Seabrook Station Unit 1 Page B-143
License Renewal Application



Appendix B - Aging Management Programs

1,. In May of 2001, during an inspection of the Fire' Protection fire water
storage tank heat exchanger, 1-FP-E-46, evidence of corrosion was found
inside the shell of the heat exchanger. The corrosion was evaluated and
determined to be minor and no further action was required at that time.

In August of 2001, during an inspection of the fire water storage tank heat
exchanger, 1-FP-E-47, localized pitting was discovered inside the heat
exchanger shell at the steam inlet similar to the condition previously
observed in 1-FP-E-46. A weld repair was performed to repair the localized
area of wall damage.

In August 2005, during a repeat inspection of the fire.water storage tank
heat exchanger 1-FP-E-46 localized pitting was observed inside the shell of
the heat exchanger. Plant engineering was notified and an ultrasonic
examination was performed. Parts of the heat exchanger were below
minimum wall thickness and a base metal repair was performed prior to
returning the heat exchanger to service.

2. In February 2002, during a maintenance activity on Screen Wash System
valve, 1-SCW-V-3, corrosion was found on the check valve internals. The
valve was replaced. An extent of condition evaluation was performed,
which identified two other valves (1-SCW-V-5 and 1-SCW-V-10) that could
have the same condition as 1-SCW-V-3. As a result, preventive
maintenance activities were developed for the disassembly and inspection
of all three valves with a frequency of every six years. Subsequently, the
disassembly and inspection of 1-SCW-V-5 was performed in April 2003.
The disassembly and inspection of 1-SCW-V-10 was performed in
November 2004. The second disassembly and inspection of 1-SCW-V-3
was performed in December 2008.

3. During Refueling Outage 12 (Spring of 2008), an area of concrete liner
degradation was detected inside the Service Water cement lined carbon
steel piping during internal inspections of AMEX-10NVEKO elastomer seals.
The base metal was inspected and no evidence of metal loss was detected.
The effected area of the liner was repaired with an epoxy coating material
prior to being returned to service.

4. In January 2009, during Train "B" Diesel Generator outage, a black material
similar to sand and small corrosion products were found in the jacket water
cooling piping. A material sample was sent out for analysis, the review of
the report showed similar material results to previous condition report
findings for the system. There was nothing in the evaluation indicating that
this was a new issue. The evaluation concluded that the particles are small
enough that no blockage would be expected in any of the smaller passages
of the engine. This issue is currently being trended by the System Engineer.
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The above operating experience examples provides objective evidence that
existing maintenance activities will identify internal degradation prior to loss of
system components intended functions.

Conclusion.

The Seabrook Station Inspection of Internal Surfaces in Miscellaneous Piping
and Ducting Components Program provides reasonable assurance that the
aging effects will be adequately managed such that applicable components
will continue to perform their intended functions consistent with the .current
licensing basis for the period of extended operation.

B.2.1.26> LUBRICATING OIL ANALYSIS

Program Description

The Seabrook Station. Lubricating Oil Analysis Program is an existing
program that performs oil condition monitoring activities to manage the aging
effects of loss of material due to galvanic, general, pitting, crevice, and
microbiologically influenced corrosion, and fouling and heat transfer
degradation due to fouling. Seabrook Station has no components within the
scope of this program with an aging mechanism of cracking.

The purpose of the Seabrook Station Lubricating Oil Analysis Program is to
obtain and analyze lubricating oil samples from plant equipment to ensure
that the oil quality is maintained within established limits. The frequency of
monitoring will vary depending on such factors as regulatory guidance,
Technical Specification requirements of the equipment being worked on,
vendor recommendations, continuous versus standby. use, plant and industry
experience with similar equipment, engineering analysis of equipment
performance, the relative importance of the equipment to plant operation/
safety, and the maintenance history of the equipment.

The Seabrook Station Lubricating Oil Analysis Program includes sampling
and analysis of lubricating oil for components within the scope of license
renewal and subject to aging management review, that are exposed to
lubricating oil and for which pressure boundary integrity or heat transfer is
required for the component to perform its intended function. The One-Time
Inspection Program (B.2.1.20) is used to verify the effectiveness of this
program for managing the aging effects of piping and components in systems
that contain lubricating oil.

The Seabrook Station Lubricating Oil Analysis Program provides an early
indication of adverse equipment condition in lubricating oil environments.
This program is administered and controlled by Seabrook Station
maintenance program and procedures.

Seabrook Station Unit 1 Page B-145
License- Renewal Application



Appendix B - Aging Management Programs

For components that undergo periodic oil changes -in accordance with
manufacturer's recommendations, a particle count and check for water are
performed to detect, evidence of abnormal wear rates, moisture
contamination, or excessive corrosion. For components that do not have
regular oil changes, the Seabrook Station Lubricating Oil Analysis Program
determines percent water, viscosity, neutralization number and fuel dilution as
applicable to verify the oil is suitable for continued use. In addition, analytical
ferrography and elemental analysis are performed to identify wear particles.

Periodic oil sampling and compliance with the established acceptance criteria
provide assurance that oil contaminants do not exceed acceptable levels.
This practice preserves an environment that is not conducive to aging
-mechanisms that could lead to the aging effects of loss of material and heat
transfer degradation.

Oil analysis results are reviewed to determine if alert levels or limits have
been reached or exceeded. This review also checks for unusual trends. The
Condition Based Maintenance Engineer determines routine test requirements
for each equipment type, determines additional testing when need is indicated
by test results, trend test results and in conjunction with other predictive
maintenance program owners, makes recommendation to system
engineering for maintenance or other corrective actions.

Sample analysis reports are reviewed to verify that contaminants (water and
particulates) do not exceed limits based on manufacturer's recommendations
or industry standards recommended for each component type.

Particle size and count or concentration is determined in accordance with
industry standard ASTM D 6224, "Standard Practice for In-Service Monitoring
of Lubricating Oil for Auxiliary Power Plant Equipment". ASTM D 6224 particle
count is based on ISO 4406, "Hydraulic Fluid Power - Fluids - Method for
Coding the Level of Contamination by Solid Particles". Water and particle
concentration is tested, not to exceed limits based on manufacturer's
recommendation and industry standard recommendation for each component
type.

Viscosity bands are based on a tolerance around the manufacturer's typical
viscosity value, baseline value or point reference of the lubricating oil as
recommended by the component manufacturer, analysis of equipment data or
industry standards.

Metal limits as determined by spectroscopic analysis (spectral analysis or
ferrography) are based on original baseline data and manufacturer's
recommendations and industry standards.
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NUREG-1801 Consistency

This program, with the exception noted below, is consistent with
NUREG-1801 XI.M39.

Exceptions to NUREG-1801

1. NUREG-1801 XI.M39 states "For components with periodic oil changes in
accordance with manufacturer's recommendations, a particle count and
check for water are performed to detect evidence of abnormal wear rates,
contamination by moisture, or excessive corrosion. For components that do
not have regular oil changes, viscosity, neutralization number, and flash
point are also determined to verify the oil is suitable for continued use. In
addition, analytical ferrography and elemental analysis are performed to
identify wear particles".

Seabrook Station does not sample for flash point in lubricating oil
samples:

Justification for Exception

Testing for flash point of lubricating oil is only needed for lubricating oil that
could become contaminated by fuel. Lubricating oil in many applications is
not subject to this contamination (such as steam driven turbines or motor
driven pumps) and testing for flash point is not needed. When there is no
potential for contamination the lube oil will not be tested for flash point. In
fact, ASTM D6224, "Standard Practice for In-Service Monitoring of
Lubricating Oil for Auxiliary Power Plant Equipment", states that flash point
testing is optional for diesel engines.

When there is a potential for contamination by fuel Seabrook Station will
test the samples for fuel dilution. This is equivalent to testing for flash point
as either test will provide an indication of fuel in-leakage. An example of the
ability to detect fuel in-leakage using this method is included in operating
experience.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected).

Enhancements

The following enhancements will be made prior to entering the period of

extended operation.

1. The Seabrook Station Lubricating Oil Analysis Program will be enhanced
to provide an attachment with required equipment, and include the lube oil
analysis required, sampling frequency, and required periodic oil changes.
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Program Elements Affected: Element 3 (Parameters Monitored/Inspected)
and Element 4 (Detection df Aging Effects)

2. The Seabrook Station Lubricating Oil Analysis Program will be enhanced
to sample the oil for the Switchyard SF 6 compressors and the Reactor
Coolant pump oil collection tanks.

Program Elements Affected: Element 4 (Detection of Aging Effects)

3. The Seabrook Station Lubricating Oil Analysis Program will be enhanced
to require the performance of a one-time ultrasonic thickness
measurement of the lower portion of the Reactor Coolant pump oil
collection tanks prior to the period of extended operation.

Program Elements Affected: Element 4 (Detection of Aging Effects)

Operating Experience

Seabrook Station has a comprehensive Operating Experience Program that
monitors industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events. While no instances of
component failure attributed to lubricating oil contamination or degradation
were identified, the following examples demonstrate that the Seabrook
Station Lubricating Oil Analysis Program provides prudent recommendations
and appropriate corrective actions based on oil analysis results. The program
provides input to preventive and corrective maintenance activities to ensure
the integrity of the components within the scope of the program.

1. In May 2001, following an oil change in Train "B" Service Water Cooling
Tower fan gear boxes, both fans were operated for approximately 1 hour.
Vibration data was collected while the fans were running and oil samples
were taken within 10 minutes of shut-down. The oil sample taken from fan
#2 gear box was much darker in color than the sample from fan #1 gear
box. A ferrographic examination of the two samples showed that there
was significantly more wear debris in the oil from fan #2. Both fans had
similar vibration magnitudes and spectrums and were considered
acceptable. The condition was entered into the Corrective Action Program
and another oil change was requested.

During the requested oil change, the gear surfaces were inspected. No
abnormal wear was identified. A build up of dark residue, possibly
byproducts of oil subjected to elevated temperatures, was noted around
the thermowell of the gearbox heater. A sample of this residue was sent
to an outside lab for analysis. The results of the analysis showed no
increase in iron concentration in the oil sample but noted a polymer gel in
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the analysis of the residue sample. The lab noted that a friction polymer
gel can be created by gear forces which would be embedded with wear
particles or a thermal polymer gel can form from exposure to heat
sources. Since the polymer did not have embedded wear particles, the
lab concluded that the material was created by exposure to heat as initially
suspected. To preclude contamination of the oil reservoir with this
polymer, the gearbox was cleaned and the gearbox heater was replaced.

In June 2001, after gearbox cleaning and subsequent refilling of reservoir,
new samples were taken during fan operation. The results of these
samples showed normal oil signatures. The actions taken to clean the
heater element and gearbox were successful in correcting the condition.
Normal monitoring was re-established.

2. In May 2002, an oil sample was taken from Fire Protection pump, 1-FP-P-
20A, per the predictive maintenance program. The oil analysis results
indicated that the total base number had decreased indicating the oil was
near the end of its life. Based on this test, the oil was changed in May
2002. Following the oil change, a review was performed to adjust the oil
change frequency on the Fire Protection pumps (1-FP-P-20A and 20B).
Subsequently, the preventive maintenance program was revised to
change the oil change frequency on these pumps from "upon request" to
"every 18 months".

3. In May, 20004, an oil sample taken from 1-FW-P-37A pump outboard
bearing indicated elevated iron content and wear particles. Subsequently,
vibration data was taken and showed no abnormal trends. Based on
discussions with two different laboratories and the FPL St. Lucie program
supervisor, the condition report evaluation concluded that the pump
outboard bearing was the source of the elevated iron and wear particles. A
recommendation was made to inspect or replace the pump outboard
bearing. Immediate replacement was not deemed necessary at that time.
Accordingly, in December 2004, the pump outboard bearing was replaced
on 1-FW-P-37A.

4. In May 2004, the oil sample taken from the "D" Primary -Component
Cooling Water pump motor inboard bearing indicated that the copper and
particle count had increased. Evaluation of the condition determined that
the cause of the problem was due to wear of the motor inboard bearing
slinger ring. Subsequently, the slinger ring was replaced.

5. On May 5, 2005, an oil sample taken from the "B" Emergency Diesel
Generator rocker arm lube oil tank indicated a fuel dilution of 3.7%. No
detectable fuel oil should have been present in the rocker arm lube oil
system.
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An apparent cause evaluation was performed, which concluded that the fuel
injector was found to be leaking across the injector tip to injector body
mating surface. This mating surface also aligns the cooling water passages.
It was determined that the condition was most likely caused by one of two
factors:

a. Improper mating surface of the injector tip to injector body.

b. The injector tip nut was under torqued:

As part of the extent of condition review, all sixteen injectors on the "B"
Emergency Diesel Generator were observed at full load with the rocker
housing covers removed. The two suspect injectors were removed from the
"B" Emergency Diesel Generator and tested. There had been no
indications of fuel dilution in "A" Emergency Diesel since these nozzles
were installed in October of 2003. The injector nozzle' maintenance
endorsed by the vendor and the owners group was performed on the
injectors installed in the "A" Emergency Diesel Generator. Hence, no further
actions were deemed necessary on the "A" Emergency Diesel Generator.

Corrective actions included 1) the maintenance procedure was updated to
check the torque value of the injector tip nut during Emergency Diesel
Generator engine injection nozzle maintenance and 2) the vendor was
requested to conduct an evaluation of the failed injector to the determine
the cause of this condition.

The vendor review of the condition determined that the tip nut was under
torqued. This would have occurred at the vendor's factory because
Seabrook Station does not take the tip off of the injector body. As stated
above, Seabrook Station had already incorporated a procedure step to
check the tip nut torque prior to installation into the Diesel Generator, which
should prevent a recurrence of this condition.

These examples provide objective evidence that the Seabrook Station
Lubricating Oil Analysis Program effectively manages aging effects in
systems and components within the scope of license renewal by maintaining
oil quality within established limits.

Conclusion

The Seabrook Station Lubricating Oil Analysis Program provides reasonable
assurance that the aging effects will be adequately managed such that applicable
components will continue to perform their intended functions consistent with the
current licensing basis during the period of extended operation.
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B.2.1.27 ASME SECTION XI, SUBSECTION IWE

Program Description

The Seabrook Station ASME Section XI, Subsection IWE Program is an
existing program and performs inspections using the same primary Inservice
Inspection method as specified in ASME Section XI, Subsection IWE,
"Requirements for Class MC and Metallic Liners of Class CC Components of
Light-Water Cooled Power Plants", visual examination (general visual, VT-3,
VT-1). IWE specifies acceptance criteria, corrective actions, and expansion
of the inspection scope when degradation exceeding the acceptance criteria
is found.

Seabrook Station is in the first inspection interval which utilizes the
requirements of the 1995 Edition, including the 1996 Addenda, of ASME
Section XI, Sub-Section IWE. The components managed by the program
include the containment liner, electrical penetrations, mechanical penetrations
(piping, ventilation, and spares), personnel lock, equipment hatch,
recirculation sump, reactor pit, moisture barriers, seals, gaskets, pressure
retaining bolting, and supports.

NUREG-1801, Rev 1, discusses the use of the 2001 edition including the
2002 and 2003 addenda of ASME Section XI code, but allows use of other
editions of the ASME Code as long as there is justification. The Seabrook
Station ASME Section Xl, Subsection IWE Program for the first ten-year
inspection interval effective from August 19, 2000 through August 18, 2010,
approved per 10 CFR 50.55a, is based on the 1995 edition including the 1996
addenda. The next and subsequent 120-month inspection intervals for
Seabrook Station will incorporate the requirements specified in the version of
the ASME Code incorporated into 10 CFR 50.55a twelve months before the
start of the inspection interval. The Seabrook Station ASME Section XI,
Subsection IWE Program is consistent with NUREG-1801 XI.S1.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.S1.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience
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There is considerable industry operating experience; NRC Information Notice
(INs) 86-99, "Degradation of Steel Containments", 88-82, "Torus Shells with
Corrosion and Degraded Coatings and Degraded Coatings in BWR
Containments", and 89-79, "Degraded Coatings and Corrosion of Steel
Containment Vessels", that described occurrences of corrosion in steel
containment shells. More recently, NRC IN 97-10, "Liner Plate Corrosion in
Concrete Containment", identified specific locations where concrete
containments are susceptible to liner plate corrosion.

Seabrook Station engineering has reviewed the containment liner issue from
Beaver Valley where inspectiols during the Beaver Valley refueling outage
RFO17 (2006) revealed degradation from the inaccessible side of the steel
liner. In addition to the ASME Section XI IWE examinations, Seabrook
Station performs routine containment liner visual inspections on a 40 month
frequency. No potentially through-liner corrosion issues have been noted.

Several condition reports were found in a search for "containment liner'
documenting material found to be in contact with the containment liner (e.g.,
scaffolding, grating hose reels, and outage contractor storage boxes) during
outage activities. These were promptly and appropriately dispositioned.

Seabrook Station Nuclear Oversight performed an audit of key activities
during Refueling Outage 7 (Fall of 2000). There was only one material
related observation from this audit stating that there was a faulty moisture
barrier documented at the minus 26' level, azimuth 250'. A condition report
was initiated and the barrier repaired.

An IWE inspection in November 2000 documented an observation of debris
on top of the moisture barrier behind the shield at the -26' elevation, approx.
200 to 240 degrees. The area required vacuuming in order to complete the
IWE examination. This condition report documents the degree of compliance
and attention to detail exhibited during implementation of this program.

A November 2001 condition report documented the opportunity that was
recognized to complete IWE examinations for an area that had been
inaccessible during the refueling outage window for containment liner
inspection. The containment recirculation sump had been barricaded during
the outage for modifications that were in progress. Upon completion of the
sump modifications, the barriers were 'removed. Station personnel
recognized that this now provided an opportunity to complete this portion of
the examination. This condition report documents the understanding of the
scope of this program and the ability -to recognize respective windows of
opportunity.
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Conclusion

The Seabrook Station ASME Section XI, Subsection IWE Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing--basis for the period of extended
operation.

B.2.1.28 ASME SECTION Xl, SUBSECTION IWL

Program Description

The Seabrook Station ASME Section Xl, Subsection IWL Program is an
existing program that manages the aging effects of cracking, loss of bond,
loss of material (spalling, scaling) due to corrosion of embedded steel,
expansion and cracking due to reaction with aggregates, increase in porosity
and permeability, cracking, loss of material (spalling, scaling) due to
aggressive chemical attack, and increase in porosity and permeability, loss of
strength due to leaching of calcium hydroxide and invokes the requirements
of ASME Section XI, Sub-Section IWL, "Requirements for Class CC Concrete
Components of Light-Water Cooled Power Plants". The components
managed by the program include steel reinforced concrete for the Seabrook
Station containment building and complies with the requirement for
examination contained in 10 CFR 50.55a in accordance with ASME Boiler
and Pressure Vessel' Code, Section XI, Subsection IWL.:

NUREG-1801, Rev 1, discusses the use of the 2001 edition including the
2002 and 2003 addenda of ASME Section XI code, but allows use of other
editions of the ASME Code as long as there is justification. The Seabrook
Station Inservice Inspection Program Plan for the current ten-year inspection
interval effective from August 19, 2000 through August 18, 2010, approved
per 10 CFR 50.55a, is based on the.1995 edition including the 1996 addenda.
The next and subsequent 120-month inspection intervals for Seabrook
Station will incorporate the requirements specified in the version of the ASME
Code incorporated into 10 CFR 50.55a twelve months before the start of the
inspection interval.

The primary inspection methods used at Seabrook Station are VT-1C visual
examination, VT-3C visual examination and alternative examination. methods
(in accordance with IWA-2240). The Seabrook Station ASME Section XI,
Subsection IWL Program provides acceptance criteria and corrective actions
for each exam type.

As discussed in the NUREG-1801, Chapter 2, plants -with aggressive
groundwater/soil, -and/or where the concrete structural elements have
experienced degradation, a plant specific aging management program to
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account for the extent of the degradation experienced should be implemented
to manage the concrete aging during the period of extended operation.

Concrete degradation due to aggressive chemical attack is an aging effect
applicable to Seabrook Station. The Seabrook Station Structures Monitoring
Program (B.2.1.31) addresses the plan and specific details to determine the
effects of aggressive chemical attack-on the concrete. An evaluation will be
performed after the testing performed in the plan and, if required, actions will
be provided using the corrective action process for concrete under Seabrook
Station Structures Monitoring and ASME Section Xl, Subsection IWL
programs.

The Seabrook Station containment is a steel reinforced concrete structure.
No prestressed concrete or unbonded post-tensioning systems are used in
the Seabrook Station containment.

All accessible containment reinforced concrete components are within the
scope of this program. Inaccessible containment concrete portions are
exempted from examination (e.g., concrete covered by liner, foundation
material, or backfill, or obstructed by adjacent structures or other components)
as per Subsection IWL. 10 CFR 50.55a(b)(2)(viii) specifies additional
requirements for inaccessible areas. Seabrook Station will evaluate the
acceptability of concrete in inaccessible areas when conditions exist in
accessible areas that could indicate the presence of or result in degradation to
such inaccessible areas. Steel liners and their integral attachments are not
within the scope of Subsection IWL,'but are included within the scope of ASME
Section XI, Subsection IWE (B.2.1.27).

The Seabrook Station ASME Section XI, Subsection IWL Program is an
inspection program and no preventive actions are specified. Seabrook
Station does not credit a coating program for managing the effects of aging of
concrete surfaces.

Seabrook Station procedures provide instructions to perform visual
examination of the concrete surfaces of the primary containment, in
accordance with requirements of Subsection IWL-2500. Seabrook Station
does not have concrete surfaces surrounding tendon anchors. Concrete
surfaces are inspected by VT-3C visual examination for evidence of damage
ordegradation such as;

a. Chemical attack, abrasion or erosion sufficient to expose coarse
aggregate.

b. Water flowing from, or on the surface of, the concrete (except
basement Annulus).
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c. Scaling and/or disintegration sufficient to expose coarse aggregate.

d. Cracks, spalls, voids or popouts.

e. Efflorescence, exudation and/or encrustation.

f. Discoloration indicative of corrosion of embedded steel.

g. Exposure of reinforcing steel.

h. Cracking, blistering and/or peeling of coatings.

The scope of examinations is in compliance with 10 CFR 50.55a and
Subsection IWL to ensure that aging effects would be detected before they
would compromise the design-basis requirements. The frequency of
examinations is five years. All accessible concrete surfaces receive a VT-3C
visual examination. Areas detected during the VT-3C exams that indicate
suspect conditions, receive a more rigorous VT-1C examination. These
visual examination methods and testing would identify the aging effects of
accessible concrete components at Seabrook Station containment.

Except in inaccessible areas, all concrete surfaces are monitored on a regular
basis by virtue of the examination requirements. Seabrook Station
procedures provide monitoring and trending information over the life of the
plant.

Acceptance criteria in accordance with IWL-3000 for concrete containment
are provided in Seabrook Station procedures. For concrete surfaces, the
acceptance criteria rely on the determination of the "Responsible Engineer'
regarding whether there is any evidence of damage or degradation sufficient
to warrant further evaluation or repair in accordance with IWL-3300. The
acceptance criteria are qualitative. Seabrook Station procedures also require
that the Responsible Engineer be a registered professional engineer
experienced in evaluating the inservice condition of structural concrete and
knowledgeable of the design and construction codes and other criteria used
in design and construction of concrete containments.

Repair activities are performed on the concrete containment as specified in
Subsection IWL-4000. Testing performed following repair of modifications is
done in accordance with Subsection IWL-5000.

NUREG-1801 Consistency

NUREG-1801, Rev 1, discusses the use of the 2001 edition including the
2002 and 2003 addenda of ASME Section Xl code, but allows use of other
editions of the ASME Code as long as there is justification. The Seabrook
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Station Inservice Inspection Program Plan for the current ten-year inspection
interval effective from August 19, 2000 through August 18, 2010, approved
per 10 CFR 50.55a, is based on the 1995 edition including the 1996 addenda.,
The next and subsequent 120-month inspection intervals for Seabrook
Station will incorporate the requirements specified in the version of the ASME
Code incorporated into 10 CFR 50.55a twelve months before the start of the
inspection interval.

This program is consistent with NUREG-1801 XI.S2.

Exceptions to NUREG-1801

None

Enhancements

The following enhancement will be made prior to entering the period of
extended operation.

1. The Seabrook Station ASME Section XI, Inservice Inspection, Subsection
IWL Program implementing procedures will be enhanced to include the
definition of "Responsible Engineer".

Program Elements Affected: Element 6 (Acceptance Criteria).

Operating Experience

Seabrook Station has a comprehensive Operating Experience Program that
monitors industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events.

Preventive maintenance work orders are used for tracking and identifying
conditions identified during surveillances. Issues and events, whether external
or plant specific, that are potentially significant to containment reinforced
concrete at Seabrook Station, or which show deficiencies in excess of
acceptance criteria are evaluated.

The Seabrook Station ASME Section XI, Subsection IWL Program is
implemented through the Seabrook Station Containment Surface Inspection
Program. Some of the results of the inspection. conclusions are based on the
following reviews:

1. Containment inspections performed during Refueling Outage 8 (Spring
of 2002) were completed satisfactorily with no indication of degradation
of the concrete surfaces.
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2. Containment inspections performed during Refueling Outage 10
(Spring of 2005) were completed satisfactorily with no indication of
degradation of the concrete surfaces.

3. Containment inspections performed during Refueling Outage 12
(Spring of 2008) were completed satisfactorily with no indication of
degradation of the concrete surfaces.

The Containment Structure concrete has been found to be in good condition
during inspections performed in accordance with ASME Section XI, Subsection
IWL. There is sufficient confidence that the implementation of the ASME
Section XI, Subsection IWL program will effectively identify degradation prior to
failure. Appropriate guidance for reevaluation, repair, or replacement is
provided if degradation is found.

Conclusion

The Seabrook Station ASME Section XI, Subsection IWL Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.29 ASME SECTION Xl, SUBSECTION IWF

Program Description

The Seabrook Station ASME Section XI, Subsection IWF Program is
encompassed by Seabrook Station "Inservice Inspection Reference Manual",
Inservice Inspection (ISI) Visual Examination Procedure, and Station
Procedure "Inservice Inspection of Class 1, 2, and 3 Components", which
invoke the requirements of ASME Section XI, Sub-Section IWF,
"Requirements for Class 1,2,3 and MC Component Supports of Light-Water
Cooled Power Plants". The program specifies the percentage of supports that
must be examined. For supports, other than piping supports, the supports of
only one component of a group having similar design, function, and service
must-be examined. Supports of piping and other items exempted from
volumetric or surface examination are also exempt.

The Code of Federal Regulations, 10 CFR 50.55a, "Codes and Standards",
requires that Inservice Inspection of ASME Code Class 1, 2, and 3 pressure
retaining components, their integral attachments and supports be conducted
in accordance with the latest edition of ASME Section XI approved by the
NRC twelve months prior to the start of a ten-year interval. The Inservice
Inspection Program for the second (2 nd) ten-year interval, which began on
August 19, 2000 for Seabrook Station, implements the 1995 edition with the
1996 addenda, of ASME Section XI. The program is implemented in
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accordance with the requirements of 10 CFR 50.55a, with specified
limitations, modifications and NRC-approved alternatives.

As specified by the Inservice Inspection Reference Manual, the program uses
VT-3 visual examination for detection of degradation. The performance
requirements for VT-3 visual examination are provided in Inservice Inspection
(ISI) Visual Examination Procedure. Per this procedure, VT-3 visual
examinations are conducted to determine the general mechanical and
structural condition of components including bolting and their supports by
verifying parameters such as clearances, settings, and physical displacement,
and to detect discontinuities and imperfections, such as loss of integrity of
bolted or welded connections, loose or missing parts, debris, corrosion, wear,
or erosion.

The Seabrook Station ASME Section XI, Subsection IWF Program is
implemented on a 10-year cycle. The program implements the requirements
for inservice inspection of ASME Class 1, 2, and 3 supports.

The sample of pipe supports to be inspected is based on Table IWF-2500-1
which specifies that 25% of the Class 1 supports for the nonexempt Class 1
piping; 15% of the Class 2 supports for the nonexempt Class 2 piping; 10% of
the Class 3 supports for the nonexempt Class 3 piping; and 100% of the Class
1, 2, 3, and MC supports other than piping supports are to be examined.

The supports to be selected and examined for components (vessels, pumps,
etc.), are the supports for the components that are required to be examined
under IWB-2500, IWC-2500, IWD-2500, and IWE-2500.

Supports exempt from the examination requirements of IWF-2000 are those
connected to piping and other items exempted from volumetric, surface, or VT-
1 or VT-3 visual examination by IWB-1220, IWC-1220, IWD-1220, and IWE-
1220. In addition, portions of supports that are inaccessible by being encased
in concrete, buried underground, or encapsulated by guard pipe are also
exempt from the examination requirements of IWF-2000, in accordance with
IWF-1230.

The same supports are inspected in each 10-year inspection interval, to the
extent practical. The examinations listed above are based on specific Code
Editions and Addenda and may change throughout the extended period as
required and/or allowed by 10 CFR 50.55a.

The Seabrook Station ASME Section XI, Subsection IWF Program is an
inspection program and no preventive actions are specified.

For piping and component support inspections, unacceptable conditions, as
described in Seabrook Station ASME Section XI, Subsection IWF Program,
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are noted for correction or further evaluation. Supports are not monitored and
trended for time dependent degradation.

The Seabrook Station ASME Section XI, Subsection IWF Program for
component supports utilizes the acceptance standards for visual examination
specified in ASME Section XI, Subsection IWF-3410. The following
conditions have been identified as unacceptable:

a. Deformations or structural degradations of fasteners, springs, clamps,

or other support items;

b. Missing, detached,. or loosened support items;

c. Arc strikes, weld spatter, paint, scoring, roughness, or general
corrosion on close tolerance machined or sliding surfaces;

d. Improper hot or cold positions of spring supports and constant load
supports;

e. Misalignment of supports; and

f. Improper clearances of guides and stops.

Additional examinations will be performed in accordance with IWF-2430 when
examinations reveal indications exceeding the acceptance standards. If a
component support is accepted for continued service in accordance with IWA-
2110(a)(1)(i) and IWF-2420(b) and (c) the component support will be
reexamined during the next inspection period.

NUREG-1801 Consistency

NUREG-1801, Rev 1, discusses the use of the 2001 edition including the
2002 and 2003 addenda of ASME Section XI code, but allows use of other
editions of the ASME Code as long as there is justification. The Seabrook
Station Inservice Inspection Program Plan for the second ten-year inspection
interval effective from August 19, 2000 through August 18, 2010, approved
per 10 CFR 50.55a, is based on the 1995 edition including the 1996 addenda.
The next and subsequent 120-month inspection intervals for Seabrook
Station will incorporate the requirements specified in the version of the ASME
Code incorporated into 10 CFR 50.55a twelve months before the start of the
inspection interval.

This program is consistent with NUREG-1801 XI.S3.

Exceptions to NUREG-1801

None
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Enhancements

None

Operating Experience

A review of the plant specific operating experience found instances of
selected supports being deficient, but operable. These conditions were
reported and evaluated in accordance with the Corrective Action Program.
There is reasonable assurance that the Seabrook Station ASME Section XI,
Subsection IWF 'Program will be effective through the period of extended
operation. Examples supporting this conclusion include:

1. Inservice Inspection activities conducted during Refueling Outage 5
(Spring of 1997) resulted in thirteen condition reports documenting thirty-
six support deficiencies that were identified in "OR05 (Refueling Outage 5)
Inservice Inspection Document Package". All deficiencies were evaluated
and dispositioned by Engineering.

2. In 1999, an "lnservice Inspection Examination Report" was generated to
document the results of the Inservice Inspections conducted during
Refueling Outage 6 (Spring of 1999). The report identifies five supports
with deficient conditions. These were reported to Engineering on
condition reports. All were found to be acceptable by engineering
evaluation, based on conformance with design tolerances.

3. During Refueling Outage10 (Spring of 2005), twenty eight supports were
selected for Inservice Inspection. According to "OR10 (Refueling Outage
10) Inservice Inspection Document Package", no deficiencies requiring
further evaluation were identified.

These examples provide objective evidence that the Seabrook Station ASME
Section XI, Subsection IWF Program is effective in identifying and evaluating
conditions which may challenge the ability of ASME Section X1 supports to
perform their intended function.

Conclusion

The Seabrook Station ASME Section XI, Subsection IWF Program provides
reasonable assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions consistent
with the current licensing basis for the period of extended operation.
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B.2.1.30 10 CFR PART 50 APPENDIX J

Program Description

The Seabrook Station 10 CFR Part 50, Appendix J Program is an existing
performance based containment leak rate test program as described in the
Seabrook Station Technical Requirements Program and Leakage Test
Reference Manual.

The Seabrook Station Containment Leakage Rate Testing Program, required
by Seabrook Station Technical Specification, implements Option B of
Appendix J of 10 CFR Part 50, "Primary Reactor Containment Leakage Testing
for Water-Cooled Power Reactors". The test requirements of Appendix J
provide for periodic verification by tests of the leak-tight integrity of the primary
reactor containment. The purposes of the tests are to assure that 1) leakage
through the containment or systems and components penetrating the
containment does not exceed the allowable leakage rate specified in the
Technical Specifications and Updated Final Safety Analysis Report, and 2)
integrity of the containment structure is maintained during its service life.

10 CFR Part 50 Appendix J, Option B applies guidance provided in NRC
RG 1.163, "Performance-Based Containment Leak-Test Program", for
performance based leak testing. NRC RG 1.163 accepts methods provided in
NEI 94-01, "Industry Guideline for Implementing Performance-Based Option of
10 CFR Part 50, Appendix J", for implementing performance based testing with
restrictions. NRC RG 1.163 also accepts the methods and techniques for
performing Type A, B and C tests contained in ANSI/ANS-56.8-1994,
"Containment System Leakage Testing Requirements". The Seabrook Station
Leakage Test Reference is based on the guidance provided in NEI 94-01 and
ANSI / ANS-56.8-1994 with the restrictions identified in RG 1.163.

The Seabrook Station 10 CFR Part 50 Appendix J Program includes
integrated and local leak rate tests of components that make up the primary
containment pressure boundary. The program includes Type A, B, and C
type testing as described in 10 CFR Part 50, Appendix J.

The Seabrook Station 10 CFR Part 50 Appendix J Program is a containment
leak rate monitoring program and does not specify preventive actions. The test
requirements of Appendix J provide for periodic verification by tests of the leak-
tight integrity of the primary reactor containment. The Seabrook Station 10
CFR Part 50 Appendix J Program, in conjunction with the implementation of
programs ASME Section XI, Subsection IWE Program (B.2.1.27), and ASME
Section XI, Subsection IWL Program (B.2.1.28), provides an- aging
management program that is effective at detecting degradation of the
containment boundary.
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Periodic integrated leakage rate tests (Type A tests) are conducted in
accordance with the UFSAR Section 6.2.6, Containment Leak Rate Testing
and Technical Specification 4.6.1, Primary Containment - Containment
Integrity. These tests monitor leakage rates through primary containment
shells, liners, penetrations, fittings, access openings, and the isolation valves.

Type B tests are required on all containment penetrations with resilient seals,
gaskets, or expansion bellows. These include, but are not limited to, air locks,
air lock door seals, piping penetrations with expansion bellows and blind
flanges, and electrical seals.

Type C tests are required on all lines that penetrate the primary containment
and present a potential leakage path between the inside and ,outside
atmospheres of the primary containment under postulated accident conditions.

The Seabrook Station acceptance criteria for containment leakage rates are
defined in plant technical specifications and technical requirements. The
Seabrook Station 10 CFR Part 50 Appendix J Program ensures that the
containment leakage meets the defined acceptance criteria.

During Appendix J testing, if leakage rates do not meet the acceptance criteria,
corrective actions are taken in accordance with 10 CFR Part 50, Appendix J,
and NEI 94-01. An evaluation is performed to identify the cause of the
unacceptable performance and appropriate corrective actions are taken to
restore the leakage to an acceptable level. When excessive leakage results in
corrective actions to repair a degraded condition, leak rate testing is performed
after completion of repairs to confirm that the deficiency has been corrected.

The Appendix J Program monitors the results of the type A, B and C leak rate
tests to demonstrate that the acceptance criteria for leakage have been
satisfied. The test results that exceed the performance criteria are assessed as
required by 10 CFR 50.72, "Immediate Notification Requirements for Operating
Nuclear Power Reactors" and 10 CFR 50.73, "Licensee Event Report System."

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.S4.

Exceptions to NUREG-1801

None

Enhancements

None
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Operating Experience

To date the industry wide 10 CFR Part 50, Appendix J, leak rate testing
programs have been effective in preventing unacceptable leakage through the
containment pressure boundary SeabrookStation implementation of Option B
for testing frequency is consistent with ,plant operating experience. The
examples below demonstrate the effectiveness of the Seabrook Station leak
rate testing program in identifying and correcting conditions that could lead to
unacceptable containment pressure boundary leakage.

1. During Refueling Outage 9 (Fall of 2003) performance of the as-found
local leak rate test for the Containment On-line Purge penetration the
leakage rate was determined to have increased from the previous test in
August 2001. Immediate evaluation of this condition determined that the
inside containment isolation valve was responsible for the leakage. The
actuator and quick exhauster diaphragm of this valve were replaced and
the penetration retested. The leak rate remained unchanged.
Subsequently, the inside containment isolation valve was replaced with a
spare valve and the penetration retested. The as-left local leak rate test
results were acceptable and comparable to those from the test performed
in 2001.

2. During Refueling Outage 10 (Spring of 2005), fifty-three penetrations were
tested and the results were compared to local leak rate test results
performed during previous outages. Any changes in the results were
evaluated. As a result of this comparative review, there were no degrading
trends attributed to the containment isolation valves. However, during the
performance of the local leak rate test for Combustible Gas Control Purge
Exhaust penetration, the test results indicated an increase in leakage from
Refueling Outage 7 (Fall of 2000). Both valves in the penetration indicated
approximately the same leakage. It was determined that this can occur
when a test boundary valve is leaking. The boundary valves were checked
with liquid leak detector and one valve was found to have a packing
leakage. Having identified the leakage path, the penetration was accepted.
The leaking test boundary valve was repacked during Refueling Outage 12
(Spring of 2008).

3. During Refueling Outage 11 (Fall of 2006), twelve Type B penetrations and
twenty-one Type C penetrations were tested. There were no major issues
identified during the refueling outage but there was an increasing leakage
trend noted on both of the Containment On-line Purge penetrations. A
condition report was generated -to evaluate this change observed during
Refueling Outage 11. The penetration leakage rate was well within
acceptable limits and the noted increase was determined to be acceptable.
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4. During Refueling Outage 12 (Spring of 2008), seven Type B penetrations
and twenty-eight Type C penetrations were tested; There were no major
issues identified but one of the Containment On-line Purge penetrations still
showed an increase in leak rate from Refueling Outage 11 (Fall of 2006).
The leakage was evaluated and determined to be still acceptable and
therefore, no corrective maintenance work was performed on the valves.
The Containment On-Line Purge penetrations are tested each refueling
outage. The results of these tests are trended by engineering to ensure that
leakage rates will not exceed acceptance criteria or challenge the ability of
the penetration valves to perform their intended function.

5. A 2008 condition report identified that the containment equipment hatch
airlock barrel test and the test on the other testable penetrations are
performed on an every other refueling outage frequency. This frequency
requires the use of the allowable grace period to perform these during a
refueling outage. To ensure that the grace period is not routinely used,
these tests were rescheduled to be 'performed every refueling outage.
This action is consistent with the Appendix J Program Owner's Group
Technical Position Paper 2004-03 regarding the use of the -25% grace
period.

These examples provide objective evidence that the Seabrook Station 10 CFR
Part 50, Appendix J program is effective in preventing unacceptable leakage
through the containment pressure boundary by monitoring, testing and
evaluation of system and component conditions.

Conclusion

The Seabrook Station 10 CFR Part 50, Appendix J Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.31 STRUCTURES MONITORING PROGRAM

Program Description

The Seabrook Station Structures Monitoring Program is an existing program
that will be enhanced to ensure provision of aging management for structures
and structural components including bolting within the scope of this program.
The Structures Monitoring Program is implemented through the Seabrook
Station Maintenance Rule Program, which is based on the guidance provided
in NRC Regulatory Guide 1.160, Revision 2, "Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants" and NUMARC 93-01, Revision 2,
"Industry Guidance for Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants". The Seabrook Station Structures Monitoring Program
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was developed using the guidance of these two documents to monitor the
condition of structures and structural components within the scope of the
Maintenance Rule, such that there is no loss of structure or structural
component intended function.

The Seabrook Station Structures Monitoring Program includes periodic visual
inspection of structures, and structural components for the detection of aging
effects specific for that structure. These inspections are completed by
qualified individuals at a frequency determined by the characteristics of the
environment in which the. structure is found. A structure found in a harsh
environment is defined as one that is in an area that is routinely subject to
outside ambient conditions, very high temperature, high moisture or humidity,
frequent large cycling of temperatures, frequent exposure to caustic
materials, or extremely high radiation levels. For structures in these harsh
environments, the inspection is conducted on a five year basis (plus or minus
one year due to outage schedule and two inspections within ten years).
Structures not found in areas qualifying as a harsh environment are classified
as being in a mild environment, and are inspected on a ten year basis (plus or
minus one year due to outage schedule and two inspections within twenty
years).

Individuals conducting the inspection and reviewing the results are qualified
per the Seabrook Station Structures Monitoring Program, which is in
accordance with the requirements specified in ACI 349.3R-96, "Evaluation of
Existing Nuclear Safety related Concrete Structures". Individuals conducting
the inspection and reviewing the results are to possess expertise in the
design and inspection of steel, concrete and masonry structures. These.
individuals must either be a licensed Professional Engineer experienced in
this area, or will work under the direction of a licensed Professional Engineer
experienced in this area.

Detection of aggressive subsurface environments will be completed through
the sampling of groundwater. This procedure monitors groundwater for
chloride concentration, sulfate concentration and pH on a 5 year basis

Examination of inaccessible areas, such as buried concrete foundations, will
be completed during inspections of opportunity or during focused inspections.
An evaluation of these opportunistic or focused inspections for buried
concrete will be performed under the Maintenance Rule Program every 5
years (if no opportunistic inspection was performed during a 5-year period, a
focused 5 year inspection is required) -to ensure that the condition of buried
concrete foundations on site is characterized sufficiently to provide
reasonable assurance that the foundations on site will perform their intended
function through the period of extended operation. Additional inspections
may be performed in the event that an opportunistic or focused inspection or
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visible portions of the concrete foundation reveal degradation and will be
entered into the Corrective Action Program (CAP).

Concrete structures were constructed equivalent to recommendations in ACI
201.2R, "Guide for Making a Condition Survey of Concrete in Service". Loss of
material due to leaching of calcium hydroxide is considered to be an aging
effect requiring management for Seabrook Station. There have been
indications of leaching in below grade concrete in Seabrook Station structures.
Leaching of calcium hydroxide from reinforced concrete becomes significant
only if the concrete is exposed to flowing water. Resistance to leaching is
enhanced by using a dense, well-cured concrete with low permeability. These
structures are designed in accordance with ACI 318 and constructed in
accordance with ACI 301 and ASTM standards. Nevertheless, Seabrook
Station manages loss of material due to leaching of calcium hydroxide with
visual inspection through the Structures Monitoring Program.

Seabrook Station has scheduled specific actions to determine the effects of
aggressive chemical attack due to high chloride levels in the groundwater.
Seabrook Station has scheduled concrete testing during the second and third
quarter of 2010. An evaluation will be performed based on the results of the
testing and a determination of the concrete condition which may lead to
additional testing or increased inspection frequency. Testing of concrete may
consist of the following:

a. concrete core samples

b. penetration resistance tests

c. petrographic analysis of the concrete core samples

d. visual inspection of rebar as they are exposed during the concrete
coring

Seabrook will evaluate the results of the testing and, if required, undertake
additional corrective actions in accordance with the Structures Monitoring
Program CAP.

The Seabrook Station Structures Monitoring Program does not credit
protective coatings for management of aging effects on structures and
structural components within the scope of this program.

There are no preventative actions specified in the Seabrook Station
Structures Monitoring Program, which includes implementation of NUREG-
'1801 XI.S5, XI.S6, and XI.S7. These are monitoring programs only.
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The parameters monitored in the Seabrook Station Structures Monitoring
Program are in agreement with ACI 349.3R-96 and ASCE 11-90, "Structural
Condition Assessment of Buildings".

Concrete deficiencies. are classified using the criteria specified in the
Seabrook Station Structures Monitoring Program, which is based on the
guidance provided in ACI 201.1R-2, "Guide for Making a Condition Survey of
Concrete in Service".

As noted in the Seabrook Station response to NRC IN 98-26, "Settlement
Monitoring and Inspection of Plant Structures Affected by Degradation of
Porous Concrete Sub foundations", porous 'concrete was not used in the
construction of building sub-foundations at Seabrook.

Monitoring of structures and structural components, in the scope of the:
Seabrook Station Structures Monitoring Program is performed in compliance
with Regulatory Position 1.5 of NRC Regulatory Guide 1.160 The condition of
all structures within the scope of this program is assessed on a periodic basis
as specified by 10 CFR 50.65. Structures that do not meet their design basis
at the time of inspection due to the extent of degradation, or that may not
meet their design basis at the next normally scheduled inspection due to
further degradation without intervention are entered into the Corrective Action
Program and evaluated for corrective action and/or additional inspections as
delineated in 10 CFR 50.65(a)(1). In addition, structures may also be
scheduled for follow-up inspections following the completion of any corrective
actions to that structure.

The condition of any structure subject to additional inspections or corrective
actions is recorded through Seabrook Station Structures Monitoring Program
reports to provide a basis for scheduling additional inspections and any
required corrective actions in the future, as specified the Seabrook Station
Structures Monitoring Program.

Structures that are determined to be acceptable under the Maintenance Rule
structural inspections are monitored as specified in 10 CFR 50.65(a)(2).

Evaluations of a structure's condition assess the extent of any degradation of
the structural member in accordance with industry standards and the
judgment of the qualified individuals performing the inspections.

The acceptance guidelines in the Seabrook Station Structures Monitoring
Program are a three-tier hierarchy similar to that described in ACI 349.3R-96,
which provides quantitative degradation limits. Under this system, structures
are evaluated as being acceptable, acceptable with deficiencies, or
unacceptable. Evaluations of a structure's condition are completed according
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to the guidelines set forth in the Seabrook Station Structures Monitoring
Program.

XI.S5 - Masonry Wall Program

The existing Seabrook Station Structures Monitoring Program also integrates
the required elements of NUREG-1801 XI.S5 Masonry Wall Program.

There are no block or concrete masonry walls utilized in any category I
structures at Seabrook Station. Therefore, requirements of NUREG-1801
XI.S5 including NRC IE Bulletin (IEB) 80-11, "Masonry Wall Design" and' IN
87-67, "Lessons Learned From Regional Inspections of License Actions in
Response to IE Bulletin 80-11" are not applicable at Seabrook Station. The
masonry walls in the structures/buildings (Fire Pump House; Nonessential
switchgear room; Turbine Building, and Yard Structure Station Blackout)
performing non-(a)(1) functions are monitored under the Structures
Monitoring Program portion of the Maintenance Rule Program, including the
attributes as specified in XI.S5.

The primary parameter monitored for masonry walls is cracking of the walls.

Monitoring for cracking and degradation of masonry walls at Seabrook Station
is completed through periodic visual inspections conducted under the
Seabrook Station Structures Monitoring Program.

Acceptance criteria for non-safety-related masonry walls within the scope of
this program are based upon the extent of cracking or other wall degradation.
The ability of the masonry wall to perform its intended function is evaluated in
the Structures Monitoring Program.

XI.S7 - Inspection of Water Control Structures Associated with Nuclear
Power Plants

The existing Seabrook Station Structures Monitoring Program also integrates
the required elements of NUREG-1801 XI.S7 and RG 1.127, ."Inspection of
Water Control Structures Associated with Nuclear Power Plants". The
recommendations of Regulatory Guide 1.127 are met by implementing an
appropriate inservice inspection and surveillance program for the flood
protective structures and the Water Control Structures.

Flood protective structures (stone revetments, reinforced concrete vertical
seawall and the sheet pile retaining wall). are within the scope of this program
and are inspected under the Maintenance Rule Program.

Water Control Structures (includes Service Water Cooling, Service Water
Pump House and Circulating Water Pump House Building (below elevation

Seabrook Station Unit 1 Page B-168

License Renewal Application



Appendix B - Aging Management Programs

21'-0), and Intake & Discharge Transition Structures) are inspected under the
Maintenance Rule Program.

Periodic visual inspections of Water Control Structures and Flood Protective
Structures are conducted by the Seabrook Station Structures Monitoring
Program. The visual inspections will detect cracking; movement due to
settlement, heaving or deflection; conditions at junctions with abutments and
embankments, erosion, cavitation, seepage, and leakage.

Monitoring for aging effects on flood protective structures and Water Control
Structures is completed through periodic visual inspections conducted under
the Seabrook Station Structures Monitoring Program.

The -acceptance of the flood protective structures and Water-.Supply
Structures condition is evaluated according to the criteria set forth in the
Seabrook Station Structures Monitoring Program. This criterion includes the
evaluation of concrete deficiencies in accordance with ACI 201.1 R-2 and as
described above. in the Structures Monitoring Program, which is in
accordance with ACI 349.3R-96.

There are no earthen .structures at Seabrook Station within the scope of this
program.

NUREG-1801 Consistency

This existing program is consistent with NUREG-1801, Chapter XI, Programs
XI.S5, XI.S6, and XI.S7.

Exceptions to NUREG-1801

None

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. Enhance procedure to add the aging effects, additional locations,
inspection frequency and ultrasonic test as follows:

a. Elastomers: Loss of sealing, leakage, deterioration for CEVA seals
only, Aluminum: Cracking, Non-Metallic Fire Proofing: Abrasion and
Flaking, Lubrite: Corrosion, Distortion, Dirt etc.
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Additional Locations

a. Overhead and Fuel Handling Cranes and NUREG-0612 Cranes, All
supports, Tanks 1-FP-TK-35-A, 1-FP-TK-35-B, 1-FP-TK-36-A, 1-FP-
TK-36-B, 1-FP-TK-29, and their supports and foundations, Fire Pump
House Boiler Building,

b. Safety-Related and Non-Safety-Related Electrical Cable Manhole,
Duct Bank Yard Structures

c. A below grade inspection for buried concrete is required at least once
every 5 years and it may either opportunistic or focused inspection
due do aggressive groundwater inleakage.

Ultrasonic Testing Inspections

a. Perform Ultrasonic testing inspections and evaluation of the internal
bottom surface of the two Fire Protection Water Storage Tanks within
5 years prior to the period of extended operation (in support of
Aboveground Steel Tanks program).

Program Elements Affected: Scope of Program (Element 1), Parameters
Monitored or Inspected (Element 3), Monitoring and Trending (Element 5).

2. Enhance procedure to include inspection of opportunity when planning
excavation work that would expose inaccessible concrete.

a. Procedure SH 6.4, "Dig Safe" will be enhanced to include inspection
of opportunity when planning excavation work that would expose
inaccessible concrete.

Program Elements Affected: Element I (Scope of Program), Element 3
(Parameters Monitored/Inspected).

Operating Experience

1. XL. S6 - Structures Monitoring Program

Structures Monitoring Program is an existing program that was established
in 1996 in response to the Regulatory requirements resulting from the
establishment of the Maintenance Rule, 10 CFR 50.65. Upon completion
of this program, a baseline inspection was completed for both online and
outage-accessible structures found in mild and harsh environments at
Seabrook Station.

According to the Periodic Assessments of the Maintenance Rule Program
"October 2004 through March 2006", and "April 2006 through March
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2008", the baseline inspection was performed at Seabrook Station from
November 1995 to June 1996 of online-accessible structures included
concrete, masonry, and steel structures used to house plant equipment.
This included the walls, floors, and roofs of buildings, along with the
pedestals of mechanical and electrical equipment. The second series of
inspections was conducted in 2001, with, the most current inspections
completed in 2006. The results of this inspection are identified under
various preventive maintenance work orders for structures monitoring
walkdowns.

The Seabrook Station Maintenance Rule Program is reviewed by an
Expert Panel at least once every refueling cycle, not to exceed an interval
of 24 months between assessments, in accordance with 10 CFR
50.65(a)(3).

Ground water testing performed in November 2008 and September 2009
found pH values between 6.01 and 7.51, chloride values between 19 ppm
and 3900 ppm, and sulfate values between 10 ppm and 100 ppm.
Aggressive chemical attack becomes a concern when environmental
conditions exceed threshold values (Chlorides > 500 ppm, Sulfates >1500
ppm, or pH < 5.5). Seabrook Station is not located in areas exposed to
sulfate attack, nor is it located near industrial plants whose emissions could
alter environmental parameters, but is exposed to chloride attack.

Seabrook Station has experienced groundwater infiltration through cracks,
capillaries, pore spaces, seismic isolation joints and construction joints in
the concrete walls and floor slabs of below-grade concrete structures.

Various materials and methods have been utilized for remediation of
groundwater infiltration. For example, Seabrook Station installed below-
grade dewatering wells that are included in the Dewatering System. These
wells were designed to pump down groundwater levels to reduce the static
hydraulic head on the outside concrete. The wells were successful at
reducing inleakage. Other remediation methods include the application of
waterproofing materials, such as:

a. Vandex waterproofing

b. De Neef Chemical Corporation's Denepox 1-40, Denepox 1-300, and
Denepox Rapid Gel epoxy.

c. De Neef Chemical Corporation's polyurethane resin systems
including: Hydro Active Cut, Hydro Active Flex, Hydro Active Flex
SLV, and Hydro Active Sealfoam.
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d. Aqua-Tech W.P. forwaterproofing exterior concrete surfaces above
grade.

Currently, three cementitious products manufactured by Xypex Chemical
Corporation are approved and authorized for use at Seabrook Station. The
Xypex products are: Xypex Concentrate, Xypex Modified and Xypex
Patch'N Plug. The Xypex products have had limited success in reducing
groundwater infiltration.

An Engineering Evaluation was performed in 1987 for "Corrosion of
Concrete Reinforcing Steel Due to Groundwater Inleakage". This evaluation
was performed to evaluate the long term corrosion effects on reinforcing
.steel due to cracking of concrete walls and inleakage of groundwater. The
Engineering Evaluation concluded that inleakage through cracks in
concrete walls at Seabrook Station would not lead to corrosion of
reinforcing steel on either a short-term or a long-term basis. The
Engineering Evaluation found that the environment of the concrete remains
non-corrosive due to the low chloride concentration in the concrete placed
during construction and the low concentration of chlorides in the
groundwater on site. In addition, the Engineering Evaluation concluded that
site conditions are such that, even if the passive environment of the
concrete had been impaired, corrosion of reinforcing steel would not occur
due to the lack of necessary oxygen to complete the electro-chemical
process.

The groundwater testing discussed above indicated chloride levels in the
aggressive range for concrete. As a result, additional testing, as described
below, is planned to validate the existing Engineering Evaluation.
Specifically, Seabrook Station will perform concrete testing during the
second quarter of 2010, in areas that have experienced groundwater
infiltration, to determine the effects of aggressive chemical attack on
structural concrete. The concrete testing will consist of the following:

a. Concrete core samples

b. Penetration- resistance testing

c. Petrographic analysis on concrete core samples-

d. Visual inspection of rebar as they are exposed during the concrete
coring

The testing is intended to demonstrate whether the concrete and reinforcing
steel show any indication of degradation that could, in time, lead to a loss of
capacity of the concrete to perform its intended functions. Based on the
results -of the testing, the Seabrook Station Structures Monitoring Program
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will evaluate the need for additional measures, such as additional testing of
the type listed above, the imposition of a five-year frequency of the type of
testing listed above, or other remedial actions. Other actions may include
the implementation of an aggressive crack and void sealing program and/or
water sealing of entire walls. All actions will be based on the guidelines of
ACI-349.3R-96 and evaluated by a registered professional engineer,
knowledgeable in the design, evaluation, and in-service inspection of
concrete structures and performance requirements of nuclear safety-
related structures.

The actions discussed above provide reasonable assurance that the
Structures Monitoring Program will manage the aging effects of concrete
and reinforcing steel such that they will continue to perform their intended
functions consistent with the current licensing basis for the period of
extended operation

2. Xl. S5 - Masonry Wall Program

There are no block or concrete masonry walls utilized in any category I
structures at Seabrook Station. The masonry walls in the
structures/buildings (Fire Pump House; Nonessential switchgear room;
Turbine Building, and Yard Structure SBO) performing non-(a)(1) functions
are monitored as required. NRC IE Bulletin 80-11 and NRC IN 87-67
require actions to "to ensure that the evaluation basis fora wall is not
invalidated through a physical plant change or system reclassification".
The design control process assures no changes are made to the status of
any block walls.- Visual inspection of non-safety related masonry includes
examination for any cracking and degradation of masonry walls within the
areas listed in the Monitoring Checklist of Structures Monitoring Program
portion of the Maintenance Rule Program.

3. Xl.S7 - Inspection of Water Control Structures Associated with Nuclear
Power Plants

During refueling Outage 11 (Fall of 2006), divers discovered concrete
debris in the Circulating Water Pump House Forebay during the scheduled
inspection. Site engineering evaluated the impact on the Circulation
Water structure and concluded that there is no effect on the structural
integrity of the Circulating Water Pump House. During this inspection no
other concrete degradation was reported.

The condition of the Water Control Structures and Flood Protection
Structures at Seabrook Station has been assessed through visual
inspection conducted through Structure Monitoring Program procedures in
the Maintenance Rule Program.
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The Maintenance Rule inspections began in 1996 with the initial baseline
inspection, as described previously.

The deficiencies that were recorded during these baseline inspections
were evaluated by Seabrook 'Station personnel in accordance with the
Maintenance Rule Program. 'The evaluation included a review of the
deficiency report and initiation of any necessary corrective actions.

A review of both operatingr experience at Seabrook Station and the results
of the Maintenance Rule Program inspections did not indicate any adverse
degradation of Water Control Structures or Flood Protection Structures.

Conclusion

The Seabrook Station Aging Management Program for Structures Monitoring
provides reasonable assurance that the aging effects will be adequately managed
such that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operations.

B.2.1.32 ELECTRICAL CABLES AND CONNECTIONS NOT SUBJECT TO
10 CFR 50.49 EQ REQUIREMENTS

Program Description

The Electrical Cables and Connections Not Subject To 10 CFR 50.49
Environmental Qualification Requirements Program is a new program that will
manage the aging effects of embrittlement, cracking, discoloration or surface
contamination leading to reduced insulation resistance or electrical failure of
accessible cables and connections due to exposure to an adverse localized
environment caused by heat, radiation or moisture in the presence of oxygen.
This program applies to accessible cables and connections installed in in-
scope structures.

The program consists of a visual inspection of the cable or connections
exterior surfaces. Accessible electrical cables and connections exposed to
adverse localized environments or ambient conditions in excess of 60-year
service limiting environments will be visually inspected for signs of
accelerated age related degradation.

Connections included in the scope of this program are splices, terminal blocks,
connectors, and the insulation portion of fuse blocks.

This program considers the technical information and guidance provided in the
following:

a. NUREG/CR-5643, "Insights Gained From Aging Research"
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b. I EEE Std. P1205, "IEEE Guide for Assessing, Monitoring and Mitigating
Aging Effects on Class 1E Equipment Used in Nuclear Power
Generating Stations"

c. SAND96-0344, "Aging Management Guidelines for Commercial Nuclear
Power Plants - Electrical Cable and Terminations"

d. EPRI TR-1 09619, "Guideline for the Management of Adverse Localized
Equipment Environments"

An Adverse Localized Environment is a condition in a limited plant area that is
significantly more severe than the specified service environment (i.e.
temperature, radiation, or moisture) for the cable or connections. An adverse
variation in environment is significant if it could appreciably increase the rate of
aging of a component or have an immediate adverse effect on operability.

Seabrook Station has determined that Polyvinyl Chloride has the limiting
temperature and radiation thresholds of all cable and connection material. The
ambient temperature and radiation threshold values for Polyvinyl Chloride are
112°F (44.2°C) and 2 x 107 Rads. Seabrook Station has chosen these limiting
temperature and radiation values to define the threshold for adverse localized,
environments.

The scope of the Electrical Cables and Connections Not Subject To 10 CFR
50.49 Environmental Qualification Requirements Program includes insulated
cable and connections identified in walkdowns that will be performed utilizing
the guidance provided in EPRI TR-109619. The inspection area includes all
buildings or structures that are in-scope for License Renewal. The walkdown
of the in-scope buildings or structures will include a temperature measuring
method such as thermography to assist in identifying adverse localized
environments. Accessible insulated cable and connections within the in-scope
buildings or structures which contain temperatures or radiation values that are
equal to or exceed 112 0F ,(44.20C) or 2 x 107 Rads identified during the
walkdown will be inspected for surface anomalies.

The non-EQ insulated cables and connections managed by this program will
include power, instrumentation, control, and communication applications
located in accessible adverse localized environments throughout the plant.
Accessible is defined as those cables and connections that can be viewed from
ground level and without opening electrical enclosures.

The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program is an inspection program
and contains no actions to prevent or mitigate aging degradation.

This program will visually inspect accessible electrical cables and connections
installed in adverse localized environments at least once every 10 years. The

Seabrook Station Unit 1 Page B-175

License Renewal Application



Appendix B - Aging Management Programs

first inspection for license renewal is to be completed before the period of
extended operation.

The Electrical Cables and Connections. Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program- requires that accessible
insulated cables and connections are free from unacceptable, visual
indications of cable and connection surface anomalies, such as
embrittlement, discoloration, cracking, or surface contamination, which
suggest that conductor insulation or connection insulation 'degradation exists.
The Seabrook Station program defines an unacceptable indication as a noted
condition or situation that, if left unmanaged, could lead to a loss of the
intended function.

The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program requires that all
unacceptable visual indications of cable and connection surface anomalies be
entered into the Corrective Action Program and be subjected to an engineering
evaluation. The engineering evaluation will consider the age and operating
environment of the component, as well as the severity of the anomaly and
whether such an anomaly has previously been correlated to degradation of
conductor insulation or connections. If cable and connection surface anomalies
are detected, the corrective actions may include, but are not limited to, testing,
shielding or otherwise changing the environment, or relocation or replacement
of the affected cable or connection. When an unacceptable condition or
situation is identified, a determination is made as to whether the same
condition or situation is applicable to other accessible or inaccessible cables or
connections.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.E1.

Exceptions to NUREG-1801

None

Enhancements,

None

Operating Experience

Plant-specific and industry wide operating experience was considered in the
development of this program. The review of plant-specific and industry-wide
operating experience ensures that the corresponding NUREG-1801, Chapter
XI.E1 Program will be an effective Aging Management Program for the period
of extended operation.
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1. This program considered the operating experience in NUREG-1801,
Chapter XI, Section El. Industry operating experience noted in NUREG-
1801 has shown that adverse localized environments caused by heat,
radiation or moisture for electrical cables and connections have been
shown to exist and have been found to produce degradation of insulating
materials that is visually observable. These visual indications, such as color
changes or surface cracking, can be used as indicators of degradation. This
demonstrates that Seabrook Station considered industry operating
experience in the p-reparation of this program.

2 As nuclear plants approach or enter the period of extended operation,
several utilities have begun to implement their Electrical Aging Management
Programs: Seabrook Station License Renewal personnel are actively
involved in industry groups such as the NEI License Renewal Electrical
Working Group. Experience of other utilities is shared in this working group.
As an example, several plants presented the results of their GALL Section
XI.E1 programs at the 2009 and 2010 License Renewal Electrical Working
Group meeting, This operating experience demonstrates that Seabrook
Station actively participates in industry activities relative to the subject
program.

3. Plant operating experience has shown that the Corrective Action Program
has addressed issues of cable degradation in recent years. Cables have
been identified with degraded insulation, primarily as a result of exposure to
excessive localized overheating. For example, insulated cable associated
with heater terminations was found to be degraded. Also, power cords to
various non-essential instruments and wiring internal to lighting fixtures
were found to be cracked. Seabrook Station is continuing to monitor for
degraded connections and is systematically replacing the power cords and
internal lighting wire. This operating experience demonstrates that plant-
specific operating experience was used in the development of this program.

4. Seabrook Station Plant Engineering Guidelines for system walkdowns
includes steps that prompt engineers to observe the condition of cable and
connections. This operating experience demonstrates that Seabrook
Station monitors the condition of accessible cables and connections.

The above operating experience demonstrates Seabrook Station's
consideration of industry operating experience, its involvement in industry
activities directly related to the subject program, and that plant processes are
being implemented to manage the aging of accessible cables and connections.

Conclusion

The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental -Qualification Requirements Program provides reasonable
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assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.33 ELECTRICAL CABLES AND CONNECTIONS NOT-SUBJECT TO
10 CFR 50.49 EQ REQUIREMENTS USED IN
INSTRUMENTATION CIRCUITS

Program Description

The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits
Program is a new program that will manage the aging effects of reduced
insulation resistance due to exposure to adverse localized environments
caused by heat, radiation, or moisture in, the presence of oxygen, causing
increased leakage currents. This program applies to sensitive
instrumentation cable and connection circuits with low-level signals in the in-
scope portions of in-core neutron flux monitoring cable in the Nuclear
Instrumentation System. These cables are not included in the Seabrook
Station EQ Program.

This program considers the technical information and guidance provided in the
following:

a. NUREG/CR-5643, "Insights Gained From Aging Research"

b. I EEE Std. P1205, "IEEE Guide for Assessing, Monitoring and Mitigating
Aging Effects on Class 1E Equipment Used in Nuclear Power
Generating Stations"

c. SAND96-0344, "Aging Management Guidelines for Commercial Nuclear
Power Plants - Electrical Cable and Terminations"

d. EPRI TR-109619, "Guideline for the Management of Adverse Localized
Equipment Environments"

These in-scope in-core neutron flux monitoring cables and connections in the
Nuclear Instrumentation System are routed inside containment and potentially
exposed to moisture, radiation, and high temperatures. The high voltage low-
level signal instrumentation circuits from the Radiation Monitoring System are
not included in this program. These cables are included in the Seabrook
Station EQ program.

The Seabrook Station program contains no actions to prevent or mitigate
aging degradation.
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The Seabrook Station program specifies insulation resistance tests to be
performed on in-scope cable to determine the cable insulation condition.
Insulation resistance testing of cable systems is a proven method for detecting
deterioration of the insulation system. The frequency of the tests on these
cables will be based on engineering evaluation, but the test frequency will be
at least once everyten years. The first test will be completed before entering
the period of extended operation. The program will develop acceptable
insulation resistance values. The acceptable insulation resistance values for
the test will provide reasonable assurance that the cable will perform its
intended function.

Unacceptable test results are entered into the Corrective Action Program. The
program's corrective actions component requires that an engineering
evaluation to be performed when the test acceptance criteria are not met in
order to ensure that the intended functions of the electrical cable system can
be maintained consistent with the current licensing basis. The evaluation
considers the significance of the test results, the operability of the component,
the reportability of the event, the extent of the concern, the potential root
causes for not meeting the test acceptance criteria, the corrective actions
required, and likelihood of recurrence.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.E2.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Plant-specific and industry wide operating experience was considered in the
development of this program. The review of plant-specific and industry-wide
operating experience ensures that the corresponding NUREG-1801, Chapter
XI.E2 Program will be an effective Aging Management Program for the period
of extended operation.

1. Industry operating experience that forms the basis for this program is
included in the operating experience element of the corresponding NUREG-
1801, Chapter Xl Program. Industry operating experience noted in
NUREG-1801 has shown that exposure of electrical cables to adverse
localized environments caused by heat, radiation, or moisture can result in
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reduced insulation resistance. Reduced insulation resistance causes an
increase in leakage currents between conductors and from individual
conductors to ground. A reduction in insulation resistance is a concern for
circuits with sensitive high voltage, low-level signals such as nuclear
instrumentation circuits since it may contribute to signal inaccuracies.
Insulation resistance testing is an acceptable method for determining the
cables condition. Seabrook Station considered this industry operating
experience in the development of the program.

2. Plant specific operating experience was reviewed. Insulation resistance
tests have been performed on the in-scope sensitive instrumentation cable
and connections.

In 2008, testing was performed on all in-core neutron flux monitoring
cables and connections. The test results documented a less than
expected insulation resistance reading between the inner and outer shield.
The low insulation resistance reading was attributed to the connector
design. The design issue was resolved and retesting found the cable and
connection to. be acceptable. Although this example is not representative
of age related degradation, it does demonstrate that the test method is an
acceptable for identifying degraded conditions.

The above plant specific operating experience shows that insulation
resistance testing is an effective method to determine the acceptability of
cables and connections used in nuclear instrumentation circuits

Conclusion

The Seabrook Station Electrical Cables and Connections Not Subject to 10
CFR 50.49 Environmental Qualification Requirements Used in
Instrumentation Circuits Program provides reasonable assurance that the
aging effects will be adequately managed such that applicable components
will continue to perform their intended functions consistent with the current
licensing basis for the period of extended operation.

B.2.1.34 INACCESSIBLE MEDIUM-VOLTAGE CABLES NOT SUBJECT
TO 10 CFR 50.49 EQ REQUIREMENTS

Program Description

The Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program is a new program that will
manage the aging effects of localized damage and breakdown of insulation
leading to electrical failure of inaccessible medium voltage cables due to
adverse localized environments caused by exposure to significant moisture
and voltage.
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Seabrook Station defines an adverse localized environment for medium-
voltage cables as exposure to moisture for more than a few days while
energized at the system voltage for more than 25 percent of the time.

The Seabrook Station program includes periodic inspections of manholes
containing in-scope medium voltage cables. The inspection focuses on water
collection in cable manholes, and draining water, as needed. The frequency of
manhole inspections for accumulated water and subsequent pumping will be
based on inspection results. The objective of the inspections is to keep the
cables from becoming submerged thereby minimizing their exposure to
significant moisture. To meet this objective, adjustments in inspection
frequency may be required. The maximum time between inspections will be
no more than two years. The first inspections will be completed prior to
entering the period of extended operation.

In addition to periodic manhole inspections,' in-scope, medium-voltage cables
exposed to significant moisture and energized at the system voltage for more
that 25 percent of the time are tested to provide an indication of the condition of
.the conductor insulation. The specific type of test performed will be determined
prior to the initial test, and is a proven test for detecting deterioration of the
insulation system due to wetting, such as power factor, partial discharge, or
polarization index, as described in EPRI TR-103834-P1-2, "Effects of Moisture
on the Life of Power Plant Cables" or other testing that is state-of-the-art at the
time the test is performed. Cable testing will be performed prior to entering
the period of extended operation and at least every 10 years thereafter.

Development of this program considers the technical information and guidance

provided in the following:

a. NUREG/CR-5643, "Insights Gained From Aging Research"

b. IEEE Std. P1205, "IEEE Guide for Assessing, Monitoring and Mitigating
Aging Effects on Class 1E Equipment Used in Nuclear Power
Generating Stations"

c. SAND96-0344, "Aging Management Guidelines for Commercial Nuclear
Power Plants - Electrical Cable and Terminations"

d. EPRI TR-109619, "Guideline for the Management of Adverse Localized
Equipment Environments"

Seabrook Station defines significant moisture as periodic exposures to
moisture that last more than a few days (e.g., cable in standing water).
Seabrook Station considers periodic exposures to moisture that last less than a
few days (i.e., normal rain and drain) as not being significant. Significant
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voltage exposure is defined as being subjected to system voltage for more than
twenty-five percent of the time.

The Seabrook Station program includes periodic actions taken to prevent
cables from being exposed to significant moisture, such as inspecting for
water collection (and draining if needed) in manholes that contain in-scope
inaccessible medium-voltage cables.

The Seabrook Station program acceptance criteria for the electrical cable test
is defined by the specific type of test performed and the specific cable tested.
If water is found in manholes, the water will be drained and the inspection
frequency will be increased.

Unacceptable tests or inspections will be entered into the Corrective Action
Program. The corrective action will include an engineering evaluation when the
cable testing test acceptance criteria are not met to determine the acceptability
of the cable to perform its intended function consistent with the current
licensing basis. The evaluation will also consider the significance of the test
results, the operability of the component, the reportability of the event, the
extent of the concern, the potential root causes for not meeting the test
acceptance criteria, the corrective actions required, and the likelihood of
recurrence. The corrective action process will include a determination as to
whether the same condition or situation is applicable to other inaccessible, in-
scope, medium-voltage cables.

NUREG-1801 Consistency

This program is consistent with NUREG-1 801 XI.E3.

Exceptions to NUREG-1801

None

Enhancements

-None

Operating Experience

Plant-specific and industry wide operating experience was considered in the
development of this program. The review of plant-specific and industry-wide
operating experience ensures that the corresponding NUREG-1801, Chapter
XI.E3 Program will be an effective Aging Management Program for the period
of extended operation.
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1. The Seabrook Station program considered NUREG-1801 as part of the
operating experience review. NUREG-1801 compiled the industry
operating experience for inaccessible medium voltage cables. This
information is current through the September 2005 issue date of the
NUREG. This demonstrates that Seabrook Station considered industry
operating experience in the formation of this aging management program.

2. Seabrook Station reviewed NRC Generic Letter 2007-01, "Inaccessible or
Underground Power Cable Failures That Disable Accident Mitigation
Systems or Cause Plant -Transients". The Generic Letter informed
licensees of failure of certain power cables can affect the functionality of
multiple accident mitigation systems or cause plant transients. As part of
the Generic Letter, the NRC provided examples of medium voltage cable
failures at other Utilities. In response to Generic Letter 2007-01, Seabrook
Station described periodic testing of representative low voltage cables,
testing of medium voltage cables and periodic inspections of manholes.
The response concluded that no failures have occurred in power cables in
the scope of Maintenance Rule. This operating experience demonstrates
Seabrook's involvement in regulatory activities relative to inaccessible
cables.

3. Seabrook Station performed reviews of plant specific operating
experience. The review focused on test data of in-scope cables and
manhole inspections.

In 1994, a commitment was made to inspect 10 percent of the safety
related manholes every five years. This commitment is reiterated in the
Seabrook Station response to Generic Letter 2007-01.

In 2009, a fleet procedure was issued which provided a dewatering
strategy for electrical cables. The strategy is that all medium voltage
cables important to generation and nuclear safety are to be maintained in
a dry (not submerged) condition. The fleet procedure states that the
inspection frequency should be based on operating experience that has
demonstrated successful methods for keeping the cable dry. Seabrook
Station has issued guidelines to implement the fleet procedure and has
begun the process of complying with the fleet procedure.

Seabrook Station performed inspections in late 2009 and early 2010 of all
safety related manholes containing medium voltage cables. Water was
removed from the manholes. The inspection frequency was increased as
required to prevent the medium voltage cables from becoming
submerged.

Results of tests performed in 2008 were reviewed. All in-scope cables
met the acceptance criteria of the test performed.
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This operating experience demonstrates that Seabrook Station is
proactively managing the water levels in manholes containing safety
related medium voltages cables and testing medium voltage cables.

The above operating experience demonstrates that Seabrook Station
considered industry operating experience while preparing this program, and
participated in regulatory activities related to inaccessible medium voltage
cables. The operating experience also demonstrates that Seabrook Station is
proactive in managing the aging of inaccessible medium voltage safety
related cables.

Conclusion

The Seabrook Station Inaccessible Medium-Voltage Cables Not Subject to 10
CFR 50.49 Environmental Qualification Requirements Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.

B.2.1.35 METAL ENCLOSED BUS

Program Description

The Metal Enclosed Bus (MEB) Program is a new program that will manage
the following aging effects of in-scope metal enclosed busses:

a. Loosening of bolted connections due to thermal cycling and ohmic
heating

b. Hardening and loss of strength due to elastomer degradation

c. Loss of material due to general corrosion

d. Embrittlement, cracking, melting, swelling, or discoloration due to
overheating or aging degradation

This new program, will be implemented prior to entering the period of
extended operation and at least once every 10 years thereafter.

The in-scope MEB's are the non-safety related 4160V non-segregated bus
ducts 1-ED-BD-1 thru -4, the non-safety related 13800V non-segregated bus
ducts 1-ED-BD-5 thru -8, the safety related 4160V non-segregated bus ducts 1-
EDE-BD-9 thru -12 and the non-safety related 25kV isolated phase bus duct 1-
ED-BD-13.
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Aging management of the exterior housing and elastomers of the in-scope
MEB's is included in the Structures Monitoring Program. The inspection
frequency and acceptance criteria for these components will be defined by the
Structures Monitoring Program.

The internal portions of the in-scope metal enclosed bus enclosures will be
visually inspected for aging degradation of insulating material and for cracks,
corrosion, foreign debris, excessive dust buildup, and evidence of moisture
intrusion. The bus insulation will be. visually inspected for signs of
embrittlement, cracking, melting, swelling, or discoloration, which may
indicate overheating or aging degradation. The isolated phase bus conductor
is not insulated. The internal bus supports will be visually inspected for
structural integrity and signs of cracks. The accessible bus sections will be
inspected for loose connections using thermography from outside the metal
enclosed bus while the bus is energized.

The program requires that bolted connections be below the maximum allowed
temperature for the application, and free of unacceptable visual defects.

Unacceptable thermography heat signatures or unacceptable visual indications
are entered into the Corrective Action Program.

The corrective action process will perform further investigations and
evaluations when inspections do not meet the acceptance criteria. Corrective
actions applied to inspections that do not meet the acceptance criteria may
include but are not limited to cleaning, drying, increased inspection frequency,
replacement, or repair of the affected MEB components. If an unacceptable
condition or situation is identified, a determination is made as to whether the
same condition or situation is applicable to other accessible or inaccessible
MEBs.

NUREG-1801 Consistency

This program is consistent with NUREG-1 801 XI.E4.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience
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Plant-specific and industry wide operating experience was cbnsidered in the
development of this program. The review of plant-specific and industry-wide
operating experience ensures that the corresponding NUREG-1801, Chapter
XI.E4 Program will be an effective Aging Management Program for the period
-of extended operation-

1. Industry operating experience that forms the basis for the Seabrook Station
Program is included in the operating experience element of the
corresponding NUREG-1801, Chapter Xl Program. Industry operating
experience noted in NUREG-1801 has shown that failures have occurred
on MEBs caused by cracked insulation and moisture or debris buildup
internal to the MEB. Industry operating experience noted in NUREG-1801
has also shown that MEB exposed to appreciable ohmic or ambient heating
during operation may experience loosening of bolted connections related to
the repeated cycling of connected loads or of the ambient temperature
environment. This condition can occur in heavily loaded circuits (i.e., those
exposed to appreciable ohmic heating ,or ambient heating) that are routinely
cycled. This operating experience demonstrates that Seabrook Station
considered industry operating experience in the development of this
program.

2. INPO issued a Special Event Report, SER 5-09, "6.9-kV Nonsegregated
Bus Failure and Complicated Scram." The event report documents the
catastrophic failure of a 6.9-kV nonsegregated bus. The cause of the event
was attributed to the overheating of the center bus bar at the flex
connection. This operating experience demonstrates that Seabrook Station
considered industry operating experience in the development of this
program.

3. Seabrook Station performs periodic visual inspections and infrared
thermography tests on all in-scope non-segregated bus and the isolated
phase bus.

In 2005, during the inspection of a non- segregated phase bus, white
corrosion was found .on a bolted connection surface near a flat washer. In
addition, a green residue was noted on the surface area of the bus near the
connection area. The connection was broken to facilitate a complete
inspection of the connection for additional corrosion. The connection was
remade and successfully tested. The same duct was noted that an
expansion joint was not sealing. The deficiency was corrected. This
operating experience demonstrates the effectiveness of visual inspections.

In 2007, a condition report was issued to document the results of
thermography inspections performed after power up-rate modifications. The
Condition Report_ reports increasing temperature on the generator neutral
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bus conductor. The root cause analysis prescribed several remedies
including design changes for the connections, increased ventilation and air
flow. Subsequent thermography inspections found the bus temperatures to
be within the design limits. Although this operating experience is not age
related it demonstrates the effectiveness of thermography inspections.

In 2008, a condition report was issued to document an inspection of the
Isolated Phase Bus. During the inspection, a black substance on the
outside of the duct was discovered. The substance was determined to be
elastomer deterioration. Work orders were initiated to inspect bus
elastomers and replace as necessary. This operating experience
demonstrates the effectiveness of visual inspections.

A review of recent inspection data for the other in-scope metal enclosed bus
did not reveal any other anomalies.

4. Recent MEB thermography inspection results were reviewed. No
anomalies were identified. This operating experience demonstrates that
Seabrook Station is proactive by inspecting for loose connections.

The above operating experience demonstrates that Seabrook Station
considered industry and plant specific operating experience in the development
of this program, that visual inspection is an acceptable method in finding
anomalies and that the plant is proactive by inspecting for loose connections.

Conclusion

The Seabrook Station Metal Enclosed Bus Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.1.36 FUSE HOLDERS

Program Description

The Fuse Holders Program is a new program that will manage the aging
effects of thermal fatigue in the form of high resistance due to corrosion or
oxidation of in-scope metallic clamps of fuse holders.

The Seabrook Station program, "Electrical Cables and Connections Not
Subject to 10 CFR 50.49 Environmental Qualification Requirements", will
manage the aging of insulating material but not the metallic clamps of the
fuse holders.

The program will perform tests on the in-scope fuse holders (metallic clamps).
The test will be a proven test such as thermography, or contact resistance
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which detects thermal fatigue in the form of high resistance caused by
corrosion or oxidation. The type test performed will be determined prior to the
initial test. The first test will be completed prior to entering the period of
extended operation and at least once every 10 years thereafter.

The program applies to the metallic portions of fuse holders located outside of
active devices and considered susceptible to aging effects. Fuse holders inside
an active device (e.g., switchgears, power supplies, power inverters, battery
chargers, and circuit boards) are not within the scope of this program. The
fuse holders in the scope of this program have been identified and are located
in 19 fuse panels.

No actions are taken as part of this program to prevent or mitigate aging
degradation.

This program inspects for high resistance due to corrosion and oxidation on the
metallic clamp portion of the fuse holder.

The Seabrook Station analysis shows that the aging effects due to thermal
fatigue in the form of high resistance caused by ohmic heating, thermal cycling
or electrical transients, mechanical fatigue caused by frequent
removal/replacement of the fuse or vibration do not require aging management.

The program will define the acceptance criteria for each specific type of test
and inspection performed and the specific type of fuse holder tested. If
thermography is used, a heat signature should not indicate abnormal
temperatures for the application. If contact resistance test is used, the
resistance value should be appropriate for the application.

Unacceptable inspection or test results will be entered into the Corrective
Action Program. An engineering evaluation will be performed to ensure that the
intended functions of the fuse holders can be maintained consistent with the
current licensing basis. The evaluation considers the significance of the test
results, the operability of the component, the reportability of the event, the -
extent of the concern, the potential root causes for not meeting the test
acceptance criteria, the corrective action necessary, and the likelihood of
recurrence.

NUREG-1801 Consistency

The program is consistent with NUREG-1 801 XI.E5.

Exceptions to NUREG-1801

None

Enhancements
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None

Operating Experience

Plant-specific and industry wide operating experience was considered in the
development of this program. The review of plant-specific and industry-wide
operating experience ensures that the corresponding NUREG-1801, Chapter
XI.E5 Program will be an effective Aging Management Program for the period
of extended operation.

1. Industry operating experience that forms the basis for this program is
included in the operating experience element of the corresponding NUREG-
1801, Chapter XI Program. NUREG-1801 notes that loosening of fuse
holders and corrosion of fuse clips are aging mechanisms that, if left
unmanaged, can lead to a loss of electrical continuity function. Also, as
stated in NUREG-1760, "Aging Assessment of Safety-Related Fuses Used
in Low and Medium Voltage Applications in Nuclear Power Plants", fuse
holders experience a number of age-related failures. The major concern is
that failures of a deteriorated fuse holder might be induced during accident
conditions since they are not subject to the environmental qualification
requirements of 10 CFR 50.49. This operating experience demonstrates
that Seabrook Station considered industry operating experience in the
development of this program.

2. Seabrook Station routinely performs infrared ,thermography tests on
numerous pieces of equipment including electrical connections as part of
the preventive maintenance program.

In 2008, during a routine' infrared thermography test, a fuse holder was
found to be 50' F hotter than similar fuses in the cabinet. The problem was
diagnosed as a defective fuse holder. The documentation identified this
anomaly as defective equipment and not age related. This operating
experience demonstrates the effectiveness of the thermography test.

3. Seabrook Station has performed thermography or resistance tests on fuses
located in the in-scope fuse panels. All recent tests were reviewed and
found to be satisfactory. This operating experience demonstrates that
Seabrook Station is proactive in efforts to detect heat due to increased
resistance of fuse holders.

4. In 2009, members of the Seabrook Station License Renewal team
performed a walkdown of the in-scope Train, "B" fuse cabinets. The
walkdown was performed to assess the current condition of the in-scope
fuse panels. The walkdown results concluded that fuse blocks showed no
signs of excessive heating, discoloration, corrosion, degradation or
looseness. However, a Condition Report was written to document the
presence of a residue on the fuse cabinet mounting bolts. The evaluation of
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the anomaly concluded that residue on the bolts had no affect on the fuse
holders. This operating experience confirms that the current condition of
the in-scope fuse holders viewed during the walkdown is free of corrosion
and oxidation.

Conclusion

The Seabrook Station Fuse Holders Program provides reasonable assurance
that the aging effects will be adequately managed such that components will
continue to perform their intended functions consistent with the current
licensing basis for the period of extended operation.

B.2.1.37 ELECTRICAL CABLE CONNECTIONS NOT SUBJECT TO 10
CFR 50.49 EQ REQUIREMENTS

Program Description

The Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program is a new, one-time testing
program that will be used to verify that the aging effect of loosened bolted
connections due to thermal cycling, ohmic heating, electrical transients,
vibration, chemical contamination corrosion and oxidation on the metallic
portion of electrical cable connections does not require management.

A representative sample of cable connections within the scope of license
renewal will be selected for one-time testing prior to the period of extended
operation. The scope of this sampling program will consider application
(medium and low voltage), circuit loading (high loading), and location (high
temperature, high humidity, vibration, etc). The technical basis for the sample
selection will be documented.

The specific type of test performed will be a proven test for detecting loose
connections, such as thermography or contact resistance measurement, as
appropriate for the application.

The program scope includes external connections terminating at active or
passive devices. Wiring connections internal to an active assembly are
considered a part of the active assembly and therefore not within the scope of
the program. The program does not include high-voltage (>35 kV) switchyard
connections. Seabrook Station cable connections covered under the *EQ
program are not included in the scope of this program.

No actions are taken as part of this program to prevent or mitigate aging
degradation.
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The Seabrook Station program will perform tests on a representative sample of
electrical connections within the scope of license renewal at least once prior to
the period of extended operation to confirm that there are no aging effects
requiring management during the period of extended operation. The testing
methods will include either thermography or contact resistance testing. The test
will not remove connection insulation such as heat shrink tape, sleeving,
insulating boots, etc. The program is a one-time inspection which provides
additional confirmation to support industry operating experience that shows
electrical connections have not experienced a high degree of failures, and that
existing installation and maintenance practices are effective.

The acceptance criteria for bolted connections will meet the criteria as defined
for the specific type of test performed and the specific type of cable
connections tested. If thermography is used, a heat signature should not
indicate abnormal temperatures for the application. If contact resistance test is
used, the resistance value should be appropriate for the application.

If test acceptance criteria are not met, the results will be entered into the
Corrective Action Program. The corrective action process will be used to
perform an evaluation that will consider the extent of the condition, the
indications of aging effect, and changes to the one-time inspection program.
Corrective actions may include, but are not limited to sample expansion,
increased inspection frequency, and replacement or repair of the affected cable
connection components.

NUREG-1801 Consistency

This program is consistent with NUREG-1801 XI.E6 as modified by LR-ISG-
2007-02.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Plant-specific and industry wide operating experience was considered in the
development of this program. The review of plant-specific and industry-wide
operating experience ensures that the one-time inspection corresponding to
NUREG-1801, Chapter XI.E6 Program will confirm the absence or presence of
age-related degradation of cable connections caused thermal cycling, ohmic
heating, corrosion and oxidation.
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1. Seabrook Station routinely performs infrared thermography tests on
numerous pieces of equipment, including electrical connections, as part of
the preventive maintenance program.

In 2002, during an infrared thermography inspection of a 480 volt circuit
breaker, a hot connection was found. The connection was approximately
1500 F hotter than similar connections. Seabrook Station procedures
required that the connection be corrected within one week. Infrared
thermography was used to monitor the connection on a daily basis until
corrective action could be taken to correct the hot connection. This
operating experience shows that the maintenance practices at Seabrook
Station are effective in identifying electrical connection anomalies prior to
loss of intended function.

In 2005, an infrared thermography inspection identified heating on three
connections in a control panel. The connections were 30°F to 50°F higher
than expected. Seabrook Station procedures require that this condition be
corrected in 12 weeks. The hot connections were repaired. The
connections were found to be tight and the hot spot was attributed to
defective connectors. This operating experience shows that the
maintenance practices at Seabrook Station are effective in identifying
electrical connection anomalies prior to loss of intended function.

The above examples of operating experience provides evidence that the
testing method utilized by Electrical Cable Connections Not Subject to 10
CFR 50.49 Environmental Qualification Requirements will be effective in
finding loose electrical connections prior to failure. Additionally it shows that
Seabrook Station's experience is in alignment with the industry in that
electrical connections have not experienced a high degree of failures.

Conclusion

The Seabrook Station Electrical Cable Connections Not Subject to 10 CFR
50.49 Environmental Qualification Requirements Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended
operation.
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B.2.2 PLANT SPECIFIC AGING MANAGEMENT PROGRAMS

B.2.2.1 345 kV SF6 BUS

Program Description

The Seabrook Station 345kV SF 6 Bus Program is a new plant-specific
program that will manage the following aging effects on the 345kV SF6 Bus:

a. Loss of pressure boundary due to elastomer degradation

b. Loss of material due to pitting, crevice and galvanic corrosion

c. Loss of function due to unacceptable air, moisture or sulfur dioxide
(SO 2) levels

Sulfur Hexafluoride (SF6) is an inert gas used to insulate the bus conductor.

The program will inspect for corrosion on the exterior of the bus duct housing,
test for leaks at elastomers and periodically test gas samples to determine air,
moisture and SO2 levels.

Program Elements

The following provides the results of the evaluation of each program element
against the 10 elements described in Appendix A of NUREG-1800 Rev. 1,
"Standard Review Plan for Review of License Renewal Applications for
Nuclear Power Plants".

Element 1 - Scope of Program

The Seabrook Station program is a new plant specific program that applies to
SF6 bus within the scope of license renewal.

The in-scope Seabrook Station SF 6 bus segments are those included in the
recovery path for a Station Black Out event. Two possible recovery paths are
identified. The components are shown on Figure 2.5-1.

The first path includes the SF6 bus from 345 kV Power Circuit Breakers 11 and
163 to the Generator Step Up transformer. This path continues from the
Generator Step Up transformer to Unit Auxiliary Transformers via the Isolated
Phase Bus.

The second path includes the SF6 bus from 345 kV Power Circuit Breakers 52
and 695 to the Reserve Auxiliary Transformers.
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The purpose of the program is to maintain the pressure boundary formed by
the bus exterior metal housing and elastomers. The program also monitors
critical SF6 parameters such as air, moisture and SO2 levels.

The integrity of the elastomers will'be routinely monitored by performing leak
tests as part of the SF6 Bus Program.

Element 2 - Preventive Actions

The Seabrook Station program performs tests and inspections. No actions are
taken as part of this program to prevent or mitigate aging degradation.

Element 3 - Parameters Monitored/inspected

Critical parameters of the SF 6 bus system are mechanical integrity of the
system to maintain a pressure boundary, maintain acceptable air, moisture
and SO 2 levels.

The Seabrook Station program maintains the integrity of the SF6 pressure
boundary. The program includes pressure monitoring of the SF 6 gas to insure
that adequate insulating properties are maintained.

The Seabrook Station program performs periodic tests on samples of the SF6
gas. These tests determine the air, moisture and SO2 levels The SO2
measurements provide an indication of arcing internal to the bus.

The SeabrookStation program performs inspections for loss of materials on
the exterior surfaces of the duct.

Element 4 - Detection of Aging Effects

The Seabrook Station program tests samples of the SF6 gas to determine if
the insulating properties are adequate. These tests are focused on air,
moisture and SO2 levels. The SO 2 measurements provide an indication of
arcing internal to the bus. The gas is sampled prior to entering the period of
extended operation and .at least once every six months thereafter.

This Seabrook Station program maintains the pressure boundary by
monitoring the pressure of SF 6 gas and inspecting for leaks. The system SF6
bus is inspected for leaks prior to entering the period of extended operation
and at least once every six months thereafter.

This Seabrook Station program performs visual inspections on the exterior
surfaces of the duct prior to entering the period of extended operation and at
least once every six months thereafter.
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Element 5 - Monitoring and Trending

The Seabrook Station program does include trending actions of the SF6
properties. Trending provides additional data which can be analyzed to
determine the rate of change in the measured parameter.

Element 6 - Acceptance Criteria

The Seabrook Station program performs leak tests, tests the quality of SF 6

gas, and inspects for loss of material.

The Seabrook Station program maintains the pressure boundary by
inspecting for leaks and monitoring SF 6 gas pressure. The minimum
acceptable pressure value is sufficient to provide adequate insulation
between the conductor and the exterior housing. The SO 2 measurements of
the SF6 gas provide an indication of partial discharge occurring internal to the
bus. Any indication of the presence of SO2 will be evaluated by Engineering. -
The evaluation will provide any corrective actions required.

A dew point check is used to determine the moisture content of the SF 6 gas.
The maximum allowable dew point measurement is below the dew point
value that would lead to breakdown of the insulation.

A purity check is used to determine the air content of the SF 6 gas. The
maximum allowable air content is below the value that would lead to
breakdown of the insulation.

The presence of pitting, crevice and galvanic corrosion will be detected by
visual inspections on the exterior surfaces of the duct. Engineering
evaluations will be performed if corrosion is found on the SF 6 duct. The
evaluation will include a determination of the ability of the remaining wall
thickness to maintain the required pressure boundary.

Element 7 - Corrective Actions

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 7 Corrective Actions.

Element 8 - Confirmation Process

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 8 Confirmation Process.

Element 9 - Administrative Controls

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 9 Administrative Controls.
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Element 10 - Operating Experience

Seabrook Station routinely performs monitoring and test activities for various
parameters of the SF 6 bus. The inspections and tests are performed as part of
the preventive maintenance activities. Results that are not acceptable are
documented in the Corrective Action Program.

1. Seabrook Station relied on a review of the Corrective Action Program
database to provide the basis of this review.

In 2001 EPRI conducted SF6 leak inspections at Seabrook Station. This
operating experience demonstrates Seabrook's involvement in the industry
to increase the reliability of the SF 6 switchyard.

In 2008 an increase in the level of SO 2 was found in a sample of the SF6
gas. An engineering evaluation attributed the increase to thermal cycling or
partial discharge which occurs with normal switch operation. The SF 6 gas
was filtered. Follow up tests were within acceptable limits. This operating
experience demonstrates the ability of the Station to detect and analyze
anomalies prior to loss of intended function.

2. Seabrook Station is performing extensive modifications to increase the
reliability of the SF6 switchyard. The first stages of the modifications were
completed in 2009. Seabrook Station has additional long term plans to
perform additional modifications to increase the reliability of the SF 6
switchyard. These modifications include realignment of high voltage breaker
scheme, installation of new breakers, and bus sections. This operating
experience demonstrates Seabrook Station's effort to upgrade the reliability
of the switchyard.

3. SF6 emissions are not currently subject to federal regulations, but are
regulated under New Hampshire Air Toxic rules and subject to emission
inventory reporting requirements under Seabrook Station's Title V Permit.
Seabrook Station has partnered with Environmental Protection Agency
(EPA) voluntary SF6 Emission Reduction Partnership to reduce SF 6
emissions.

Since 1999 Seabrook Station has submitted annual reports to the EPA to
provide updates of the previous year's results. To meet the EPA goals
aggressive maintenance and leak detection activities aimed at reducing SF6
emissions are performed. In addition to environmental stewardship,
maintaining low SF6 leakage enhances the ability of the SF6 bus to perform
its intended function. This operating experience demonstrates that
maintenance activities are effective in maintaining a safe environment and
reliable switchyard.
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The above operating experience demonstrates efforts to improve reliability of
the SF6 switchyard, involvement with industry, and ability to detect gas
deficiencies.

Exceptions to NUREG-1800

None

Enhancements

None

Conclusion

The Seabrook Station 345kV SF 6 Bus Program provides reasonable
assurance that the aging effects will be adequately managed such that
applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.

B.2.2.2 BORAL MONITORING

Program Description

The Seabrook Station Boral Monitoring Program is an existing, plant specific
program that manages the aging effects of reduction of neutron absorbing
capacity due to Boral degradation and changes in dimensions and loss 'of
material due to general corrosion of the Boral neutron absorbing material in the
Spent Fuel storage racks. The program assures the Boral neutron absorbers
in the Spent Fuel racks maintain the validity of the criticality' analysis in support
of the rack design. The program relies on representative coupon samples
mounted in a coupon "train" .located in the Spent Fuel Pool to monitor
performance of the absorber material without disrupting the integrity of the
storage system. The program is performed on a fuel cycle basis so that these
coupons receive the maximum available radiation exposure from each core
off-load to the Spent Fuel Pool. The coupons are examined and evaluated
prior to the next core off-load after most of the available coupon exposure has
been realized. This typically occurs 2 to 4 months prior to the next refueling
outage. .Coupon samples are removed from the Spent Fuel Pool on a
prescribed schedule and physical, chemical and neutronic absorptive
properties are measured. From these data, the physical condition and neutron-
absorbing capacity of the Boral in the storage cells are assessed. The
coupons are placed back into the coupon train after inspection and testing.
The train is returned to the Spent Fuel Pool 1 to 2 months prior to the next
core off-load to support proper rehydration and acclimation of the coupons to
the Spent Fuel Pool conditions. Location of the coupon train in the Spent Fuel
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Pool and the loading pattern for spent fuel in the upcoming outage are
determined at this time in order to optimize exposure to the Boral coupons.

Reduction of neutron-absorbing capacity, change in dimensions, and loss of
material due to the effects of the Spent Fuel Pool environment are aging effects
requiring management for Boral exposed to a treated borated water
environment as described in Draft LR-ISG-2009-01, "Staff Guidance Regarding
Plant-Specific Aging Management Review and Aging Management Program for
Neutron-Absorbing Material in Spent Fuel Pools". Because NUREG-1801,
Section XI does not contain an Aging Management Program for monitoring the
aging effects on Boral, the guidance provided in Draft LR-ISG-2009-01 was
used to evaluate the Seabrook Station Boral Monitoring Program. Seabrook
Station has reviewed the final LR-ISG-2009-01, "Aging Management of Spent
Fuel Pool Neutron-Absorbing Materials Other than Boraflex", dated May 4,
2010 and determined that the Seabrook Station Boral Monitoring Program
Meets the requirements of the final guidance.

The Boral Monitoring Program is used to manage the aging effect of reduction
of neutron-absorbing capacity. Inspection of the surveillance coupons for
evidence of change in dimensions and loss of material due to the effects of the
Spent Fuel Pool environment is included in the Boral Monitoring Program and
serves as the indicator of similar degradation of the actual Boral sheets in the
Spent Fuel racks.

Boral sheets consist of a core of uniformly distributed boron carbide in an alloy
1100 aluminum matrix with a thin aluminum clad on both sides. The core
"cermef' (ceramic-metallic) is slightly porous and exposed to the wet pool
environment along the sheared edges of each sheet.

Two degradation mechanisms have been observed and identified in the
Seabrook Station Boral Monitoring Program. The first mechanism indicates
blisters in the Boral clad formed as the clad separates at the clad-cermet
interface under the influence of internal gas pressure generated within the
cermet porosity under Spent Fuel Pool conditions. A Part 21 (2003-0022-00)
notification was initiated by Seabrook Station on discovery of these blisters.
The second observed degradation process involves aluminum corrosion within
the Boral clad and core matrix. Corrosion through the clad and into the cermet
matrix frees boron carbide particulate to be eroded away from the racks by pool
water.

The Seabrook Station Boral Monitoring Program will continue to monitor the
neutron absorbing capacity of the Boral sheets in the Spent Fuel Pool through
the period of extended operation., Should this program show, through
evaluation of the Boral coupons, that this capacity has degraded such that the
subcriticality margin in the pool becomes challenged, appropriate evaluation
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and actions will be determined in accordance with the Seabrook Station
Corrective Action Program.

Program Elements

The following provides the results of the evaluation of each program element
against the 10 elements described 'in Appendix A of NUREG-1800 Rev. 1,
-"Standard Review Plan for Review of License Renewal Applications for
Nuclear Power Plants".

Element 1 - Scope of Program

The Seabrook Station Spent Fuel Pool is divided into two regions with twelve
free standing and self-supporting racks. Region 1 has six racks with Boral as
the neutron absorber that allow space for 576 fuel assemblies and Region 2
has six racks with Boraflex that allow space for 660 fuel assemblies. The
Boraflex utilized in the Region 2 racks is not credited in the criticality analyses
and is therefore not within the scope of License Renewal. The scope of this
Seabrook Station Boral Monitoring Program is the management of the
reduction of neutron-absorbing capacity of the Boral sheets in Region 1. This
is accomplished. by monitoring neutron-absorbing capacity, inspecting for
changes in dimensions and inspecting for loss of material due to general
corrosion caused -by the effects of the Spent Fuel Pool environment on
representative Boral coupons.

Element 2 - Preventive Actions

This is a condition monitoring and inspection program and therefore there are
no preventive actions required.

-Element 3 - Parameters Monitored/Inspected

Seabrook Station utilizes standard Boral coupons of the same design as, and
traceable to, the specific Boral heat lot material used in the fabrication of the
Spent Fuel Racks. The standard coupons are placed in the Spent Fuel Pool
for monitoring of the aging effects. Control coupons were supplied in addition to
standard coupons to benchmark coupon initial conditions, monitor possible
uncontrolled changes in Boral material that are unrelated to the Spent Fuel
Pool conditions, and to demonstrate comparisons between different
examination techniques and service contractors. The control coupons are kept
out of the Spent Fuel Pool unless needed to replace a standard coupon that
has become unavailable.
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The program monitors changes in the following physical properties of the Boral
material by visual examination of the Boral coupons by Seabrook Station
personnel. Selected control coupons are used for comparison.

a.. Blistering, pitting, cracks, corrosion and spalling, loss of material, and

other damage or condition

b. Dimensional measurements (length, width and thickness)

Two or more Boral coupons are selected each refueling outage for examination
by an outside contractor. Neutron attenuation, neutron radiography
examination and other nondestructive examinations are performed. The Boral
monitoring cycle engineering evaluation provides guidance in determining the
specific examinations to be performed during a given monitoring cycle.

A control coupon with traceability to the Boral sheets installed in the Spent Fuel
Pool racks is also examined by neutron attenuation and radiography for
comparison.

Contractor examinations support the determination of boron-10 (B1°) areal
density and the boron distribution within the Boral coupons. This information is
used to evaluate any reduction of neutron-absorbing capacity noted in the
Boral coupons. These examinations also provide information related to the
size and volume of blisters on the coupons. Boral blisters can result in small
but quantifiable reactivity effects due to moderator or dissolved boron
displacement. This information is used to determine the overall effect of
accrued blistering of the Boral sheet surfaces on the Spent Fuel Pool criticality
analysis.

Element 4 - Detection of Aging Effects

The program monitors coupon samples located in the Spent Fuel Pool to
determine the condition of the neutron absorber material without disrupting the
integrity of the Spent Fuel storage system. The program measures certain
physical and chemical properties of these sample coupons each refueling
outage as described above. From these data, the stability and integrity of the
Boral in the Spent Fuel racks are assessed relative to any reduction in the
neutron-absorbing capacity of the Boral sheets and to any degradation of the
sheets as a result of corrosion or blistering.

The Seabrook Station Boral Monitoring Program maintains'the coupon train
within the Spent Fuel Pool positioned such that the coupons experience the
same conditions as the Boral panels built into the actual fuel racks. The
coupons are mounted in stainless steel jackets and stainless steel coupon train
mimicking the construction of the fuel racks. This realism in the program is
designed to recreate the Spent Fuel Pool environment for known effects and
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potential effects that may be unknown at this time. Early Boral coupon
programs in the industry did not recognize that the radiation and electrolytic
effects, water temperature, thermodynamic response of the coupon in its
jacket, gamma heating of the coupon and jacket as well as radiolytic chemical
species generated in the racks all contribute to the reactions affecting the Boral
material.

Element 5 - Monitoring and Trending

Neutron attenuation tests are trended to ensure that degradation does not
challenge the assumptions within the Spent Fuel Pool Criticality Analysis of
record. Observable loss in neutron attenuation ability, if any, is projected to
determine when neutron attenuation may fall below acceptance criteria. Size
and weight measurements determine the extent of shrinkage or loss of
material. These data are trended for indications of degradation. Blister shape
and size are recorded and trended to determine whether new blisters are
forming, the rate of growth of existing blisters, and the rate of increase in blister
thickness. By the Seabrook Station design, all blister growth is directed into the
flux trap space between fuel cells and not into the cell. This design, combined
with the thickness of the cell box wall (90 mils), precludes blister impingement
on or interference with the fuel assembly.

Element 6 - Acceptance Criteria

Acceptance criteria for the following properties are applied to each exposed
Standard Boral coupon inspected. Failure to meet an acceptance criterion is
addressed by subsequent engineering evaluations.

a. Voided Blister Displacement - The total blister void volume for all blisters
present on both sides of a coupon will be less than a 45 mil uniform void
over the area of the coupon. The rate of change in blister displacement
provides indication of availability of sufficient margin to avoid exceeding
the 45 mil uniform void prior to the next Boral coupon examination.

b. Boron Carbide Loss - B10 areal density measured by thermal neutron
attenuation will be greater than 0.02 gm/cm 2 as specified within the
criticality analysis and material specification. The rate of change in boron
carbide loss provides indication of availability of sufficient margin to
maintain the 0.02 gm/cm 2 B10 areal density beyond the next Boral coupon
examination.

c. Boron Carbide Redistribution - Boron carbide distribution will be uniform
as observed by thermal neutron radiography. Thinned or depleted areas
will satisfy the criterion for boron carbide loss discussed above.
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The purpose of the Seabrook Station Boral Monitoring Program is to ensure
that degradation does not challenge the design bases and assumptions within
the Spent Fuel Pool Criticality Analysis of record. The design of the Region 1
Spent Fuel racks containing Boral as a neutron absorbing material assures a
Keff < 0.95 (5% subcriticality margin).

Element 7 - Corrective Actions

A set of remedial action recommendations is prepared as required to maintain
the acceptable Boral function within the Spent Fuel Pool. These remedial
action recommendations are prescribed based on current Boral coupon
inspections. Specific recommendations for the selection of coupons for
examination and inspection during the next monitoring cycle are specified.

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet

procedures will be utilized to meet Element 7 Corrective Actions.

Element 8 - Confirmation Process

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 8 Confirmation Process.

Element 9 - Administrative Controls

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to-meet Element 9 Administrative Controls.

Element 10 - Operatinq Experience

1. During planned work involving an inspection of the Spent Fuel Pool Boral
coupon tree in 2003, an unexpected blistering of the Boral material was
identified when one of the Boral coupons was examined.

The condition report evaluation concluded that the effect on the current
Spent Fuel Pool criticality analysis was insignificant and the current
blistered condition was acceptable as is. The evaluation stated that the
degree of Boral blistering was expected to increase with repeated
exposure to gamma energies present during offload; as such a Boral-
monitoring program was established to evaluate future changes in the
Boral material. Since the Boral monitoring program would- not gather any
additional data on the blistering events until after the next core offload, a
water reduction in the flux trap equal to 90 mils was analyzed and applied
to the revised criticality analyses to formally accommodate any increased
blistering at offload. The revised type determination curves are
conservative to the existing curves at all points, and were implemented
prior to core offload. The type determination curves with the 90 mil
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allowance were included to accommodate any future blistering. This
allowance is used as an acceptance criterion for the Boral monitoring
program. Other acceptance criteria will include the Boron1° areal density.

2. As of January 2003, a Boral Monitoring Program had not yet been formally
established following implementation of the engineering change to
incorporate Boral instead of Boraflex in the second set of fuel racks.
Although no commitment had been made to implement such a program,
Seabrook Station opted to establish a Boral coupon monitoring program as
a good practice.

3. During the Cycle 10 monitoring program (Spring of 2005), aluminum
cladding oxidation and spalling was observed on Boral coupons. Photos of
these coupons taken in the previous monitoring cycle were reviewed and
showed oxidation but no evidence of spalling. The progression and effect
of this oxidation and spalling was evaluated and predicted to remain within
the program acceptance criteria through the next coupon examination in
Cycle 11, when the material would be re-evaluated.

The Boral oxidation and spalling condition was described and posted with
INPO as operating experience on August 26, 2005.

The Cycle 11 examinations (Fall of 2006) indicated continued aluminum
cladding oxidation on most coupons. The potential degradation of neutron
absorbing capacity due to continued, and eventually through-wall, oxidation
and spalling was evaluated by observing previously dissected blisters on
special coupon A131. Blisters on this coupon had been intentionally
dissected to investigate the effect on the Boral should a blistered area break
through. By dissecting the blisters, the cermet compound was now
exposed directly to the Spent Fuel Pool water. The altered coupon A131
with dissected blisters had been exposed to the Spent Fuel Pool conditions
for approximately 3 years, and was then indicating measurable change in
B10 areal density in the bare cermet.

The results of the Cycle 11 examinations indicated continued aluminum
cladding oxidation. The Boral coupons did, however, remain well within the
areal density specification. The change in B10 areal density was just above
the lower limit of detection. by visual examination. -The corrosion process
appeared to be proceeding very slowly.

The potential for measurable B10 loss in the unaltered coupons was
reasonably expected within the next few cycles. Therefore long term B10

areal density monitoring, via neutron attenuation, was also implemented to
ensure conformance to Boral specifications.

These operating experience items illustrate the effectiveness of the Seabrook
Station Boral Monitoring Program in identifying and addressing issues that may
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impact the neutron absorbing capacity of the Boral materials. Aging
mechanisms of reduction of neutron absorbing capacity and loss of material are
adequately managed through the Seabrook Station Boral Monitoring Program
as evidenced by this type of operating experience.

Exceptions to NUREG-1800

None

Enhancements

None

Conclusion

The Seabrook Station Aging Management Program for Boral Monitoring
provides reasonable assurance that the aging effects will be adequately
managed such that applicable components will continue to perform their
intended functions consistent with the current licensing basis for the period of
extended operation.

B.2.2.3 NICKEL-ALLOY NOZZLES AND PENETRATIONS

Program Description

The Nickel-Alloy Nozzles and Penetrations Program is an existing plant specific
program that manages the aging effect of cracking due to primary water~stress
corrosion cracking (PWSCC) of nickel based alloy pressure boundary and
structural components exposed to reactor coolant.

Pro~gram Elements

The following provides the results of the evaluation of each program element
against the 10 elements described in Appendix A of NUREG-1 800 Rev.- 1,
"Standard Review Plan for Review of License Renewal Applications for
Nuclear Power Plants".

Element 1 - Scope of Program

The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program is
described in the Seabrook Station Reference Manual- RCS Materials
Degradation Management Reference.

The scope of the program includes;

a. Pressurizer Nozzles
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b. Steam Generator Channel Head Drain Tube and Welds

c. Reactor Vessel Core Support Pad/Lug, and Clevis Inserts

d. Reactor Vessel Hot Leg Nozzles

e. Reactor Vessel Cold Leg Nozzles

f. Reactor Vessel'Bottom Mounted Instrumentation Penetrations

The program does not include Steam Generator tubes or secondary side
components (included in the Steam Generator Tube Integrity Program,
B.2.1.10), Reactor Vessel Internals (included in the PWR Vessel Internals
Program, B.2.1.7), or control rod drive mechanism nozzles and reactor head
vent nozzle (included in the Nickel-Alloy Penetration Nozzles Welded to the
Upper Reactor Vessel Closure Heads of Pressurized Water Reactors Program,
B.2.1.5).

The program is based upon the industry guidance provided in EPRI MRP-126,
"Materials Reliability Program: Generic Guidance for Alloy 600 Management",
NEI 03-08, "Guideline for the Management of Materials Issues", EPRI
MRP-139 Rev 1, "Materials Reliability Program: Primary System Piping Butt
Weld Inspection and Evaluation Guideline", and ASME Section Xl including
Code Case N-722, "Additional Examinations for PWR Pressure Retaining
Welds in Class I Components Fabricated with Alloy 600/82/182 Materials,
Division 1." as approved for incorporation under 10CFR 50.55a with conditions
in accordance with the requirements in paragraphs (g)(6)(ii)(E).

The Seabrook Station Nickel Alloy Nozzles and Penetrations Program complies
with applicable NRC Orders and implements applicable NRC Bulletins, Generic
Letters and staff-accepted industry guidelines..

Element 2 - Preventive Actions

The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program
considers various mitigative and repair options to ensure that nickel-alloy
components continue to perform their intended functions during the period of
extended operation. Some of the currently available mitigation techniques
include mechanical stress improvement, induction heat stress improvement,
weld overlay, mechanical nozzle seal assembly, zinc injection, abrasive water
jet, nickel plating or replacement with Alloy 690/52/152 components.

Most mitigative actions implemented by- the industry since the mid-1 990s have
utilized primary water stress corrosion cracking resistant Alloy 690/52/152
materials.

Additional preventive measures to mitigate primary water stress corrosion
cracking are in accordance with the Seabrook Station Water Chemistry
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Program (B.2.1.2). The Water Chemistry Program manages aging effects by
controlling concentrations of known detrimental chemical species such as
chlorides, fluorides, sulfates and dissolved oxygen below the levels known to
cause degradation. The program includes specifications for chemical species,
sampling and analysis frequencies and corrective actions for control of water
chemistry. This program conforms to the EPRI "Pressurized Water Reactor
Primary Water Chemistry Guidelines.

Element 3 - Parameters Monitored/Inspected

The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program
incorporates the inspection schedules and frequencies for the nickel-alloy
components in accordance with the Seabrook ASME Section XI Inservice
Inspection, Subsections IWB, IWC, and IWD Program and, where applicable,
ASME Code Case N-722, subject to the conditions specified in 10 CFR
50.55a(g)(6)(ii)(E).

The program administers component evaluations, examination methods,
scheduling, and site documentation as required to comply with regulatory, code
or industry commitments related to Nickel Alloy issues.

The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program monitors
for cracking due to primary water stress corrosion cracking of Alloy 600/82/182
materials exposed to reactor coolant. The program performs condition
monitoring examinations of the lower Reactor Vessel head surface and each
bottom-mounted instrumentation tube penetration. These examinations
monitor for through-wall cracks that may exist in the nozzles or their associated
partial penetration J-groove welds. For other in-scope pressure boundary
components, the program monitors for evidence of Reactor Coolant leakage
which may manifest itself in the form of boric acid residues or corrosion
products.

The core support pads/lugs and clevis insert are monitored for evidence of
cracking. They are identified in the Seabrook Station Inservice Inspection
Reference Manual as Category B-N-2 Welded Core Support Structures and
Interior Attachments to Reactor Vessels that are VT-3 inspected once per
interval.

Element 4 - Detection of Aging Effects

The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program utilizes
visual and volumetric examination techniques to detect cracking in Alloy
600/82/182 materials. This Program implements the inspection of the Alloy
600/82/182 materials through the ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program.
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The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program uses a
number of inspection techniques to detect cracking due to primary water stress
corrosion cracking. These include surface examinations, volumetric
examinations, and bare metal visual examinations.

Bare metal visual examinations are similar to VT-2 examinations but require
removal of insulation to allow direct access to the metal surface while
pressurized or not pressurized. The nickel alloy components have been
ranked based on susceptibility, safety, and economic consequences of
degradation/failure. Where applicable, EPRI MRP-139 PWSCC susceptibility
categories have been assigned to the components. This information is
contained in the Seabrook Station Reference Manual - RCS Materials
Degradation Management Reference and includes the categorization,
description of the weldments and the examination extent and schedule.

Detection of cracking due to PWSCC is used to ensure that nickel alloy
components meet required design attributes and maintain their availability to
perform their intended function as designed when called upon. This program
will detect age-related degradation prior to component failure. When required,
repair or mitigation is used to ensure that components ,will meet the design
requirements required to perform their intended function.

Element 5 - Monitoring and Trendinq

The Seabrook Station Nickel-Alloy Nozzles and Penetrations Program ranked
the Alloy 600/82/182 locations based on four main criteria: PWSCC
susceptibility (e.g., operational time and temperature), failure consequence,
leakage detection margin, and radiation dose rates. Additionally, material heat
susceptibility and other industry experience were considered.

The program incorporates the inspection schedules and frequencies for the
nickel-alloy components in accordance with the Seabrook ASME Section Xl
Inservice Inspection, Subsections IWB, IWC, and IWD Program and, where
applicable, ASME Code Case N-722, subject to the conditions specified in 10
CFR 50.55a(g)(6)(ii)(E).

Flaw indications detected during the required examinations are dispositioned in
accordance with the Acceptance Criteria and Corrective Actions program
elements discussed below.

In accordance with ASME Code Case N-722, visual examinations of highly
susceptible Alloy 600/82/182 pressure retaining components are required
during each refueling outage. Other Alloy 600/82/182 pressure retaining
components that are considered less susceptible to primary water stress
corrosion cracking are required to be examined by visual examinations every
other refueling outage or once per interval.
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The Alloy 600 inspections and schedule are specified in the Seabrook Station
Reference Manual - RCS Materials Degradation Management Reference.

a. Pressurizer Nozzles:

In accordance with 10 CFR 50.55a(g)(6)(ii)(E)(1), the inspection
requirements of ASME Code Case N-722 do not apply to components with
pressure retaining welds fabricated with Alloy 600/82/182 materials that
have been mitigated by weld overlay. The six pressurizer nozzles that were
mitigated with full structural weld overlays will revert to regular 10 year
Inservice Inspection period following volumetric inspection in the first or
second outage following installation. The near term schedule for their
inspection calls for ultrasonic examinations during Refueling Outages 14
(Spring of 2011) and 17 (Fall of 2015).

b. Steam Generator Channel Head Drain Tube and Welds:

The Steam Generator channel head (bowl drains) tube and welds are
subject to a bare metal visual inspection every refueling outage.

c. Reactor Vessel Core Support Pads/Lugs, Clevis Inserts:

The Reactor Vessel core support pad/lugs, clevis inserts are subject to
visual examination of accessible welds under the Seabrook Station ASME
Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program.
No additional or augmented inspections are required under the Seabrook
Station Nickel-Alloy Nozzles and Penetrations Program at this time.

d. Reactor Vessel Hot Leg Nozzles:

The Reactor Vessel hot legs were ultrasonically examined during Refueling
Outage 13 (Fall of 2009). Visual and Ultrasonic Thickness inspections are
specified in the Seabrook Station Reference Manual - RCS Materials
Degradation Management Reference. The near term inspection schedule.
for the hot leg nozzles for hot legs A, B, and C, calls for bare metal visual
inspections during Refueling Outages 14 (Spring of 2011), 15 (Fall of 2012),
17 •(Fall of 2015), and 18 (Spring of 2016) and ultrasonic examinations
during Refueling Outage 16 (Spring of 2014). The nozzle for hot leg D
underwent a mechanical stress improvement process during Refueling
Outage 13 (Fall of 2009). Near term inspections for this nozzle call for
ultrasonic inspections during Refueling Outages 14 (Spring of 2011), 16
(Spring of 2014), and 18 (Spring of 2016).

e. Reactor Vessel Cold Leg Nozzles:

The Reactor Vessel cold legs were ultrasonically examined during
Refueling Outage 13 (Fall of 2009). Future visual and ultrasonic
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examinations are contained in the Seabrook Station Reference Manual
RCS Materials Degradation Management Reference. The near term
inspection schedule for the cold leg nozzles A, B, C, and D, calls for a bare
metal visual inspection during refueling outage 16 (Spring of 2014) and
ultrasonic examination during refueling outage 17 (Fall of 2015).

f. Reactor Vessel Bottom Mounted Instrumentation Penetrations:

ASME Code Case N-722 requires bare metal visual inspection of the
Reactor Vessel bottom head penetrations every other refueling outage.

Element 6 - Acceptance Criteria

For the Reactor Vessel core support pads/lugs and clevis inserts,.the Seabrook
ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD
Program conducts visual VT-1 examination of the accessible welds. The
Seabrook ASME Section XI Inservice Inspection, Subsections IWB, IWC, and
IWD Program require that indications and relevant conditions detected during
examination be evaluated in accordance with ASME Section XI, Paragraph
IWB-3520. 1.

The acceptance standards of ASME Section XI, Paragraph IWB-3522 are also
applied to relevant indications identified during system pressure testing
performed in accordance with ASME Section XI, Table IWB-2500-1,
Examination Category B-P.

Reactor Vessel bottom head bare metal visual examinations are performed in
order to identify very small volumes of boric acid that may result from Alloy 600
PWSCC. The acceptance criteria for this examination is the lack of any
relevant indication, namely evidence of any leakage arising from the
penetration to head interface, and the lack of any boric acid accumulations on
the carbon steel head surfaces that may result in corrosion. The acceptance
standards are in accordance with ASME Section XI, Paragraph IWB-3522 per
ASME Code Case N-722, subject to the conditions specified in 10 CFR
50.55a(g)(6)(ii)(E).

The acceptance criteria, against which the need for corrective actions are
evaluated, ensure that the component intended functions are maintained under
all current licensing basis design conditions during the period of extended
operation.

Element 7 - Corrective Actions

Indications are evaluated per the acceptance criteria, which determine relevant
flaw indications that are unacceptable for further service. Unacceptable flaw
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indications are corrected through implementation of appropriate
repair/replacement activities.

If visual examination of the Reactor Vessel instrumentation tube penetrations
(bottom head) in accordance with ASME Code Case N-722 identifies leakage
or evidence of cracking, additional actions will be performed as specified in
paragraphs 10 CFR 50.55a(g)(6)(ii)(E)(2) through (4).

If PWSCC related indications are detected in the pressurizer surge nozzle full
structural weld overlay, the repair/replacement activity will include removal of
the weld overlay and the original dissimilar metal weld.

Repair/replacement activities comply with ASME Section XI as invoked by 10
CFR 50.55a or approved ASME Code Cases as referenced in the latest
version of NRC Regulatory Guide 1.147, "lnservice Inspection Code Case
-Acceptability, ASME Section XI, Division 1." Proposed alternative
repair/replacement activities, if any, will be submitted to the NRC for review and
approval in accordance with 10 CFR 50.55a (a)(3)(i) or 10 CFR 50.55a(a)(3)(ii).

Identified flaw indications are entered into the Seabrook Station Corrective
Action Program for appropriate disposition. A repair, replacement or evaluation
is performed for all flaw indications that exceed the acceptance criteria.

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 7 Corrective Actions.

Element 8 - Confirmation Process

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 8 Confirmation Process.

Element 9 - Administrative Controls

The FPL/NextEra Energy Quality Assurance Program and Nuclear Fleet
procedures will be utilized to meet Element 9 Administrative Controls.

Element 10 - Operating Experience

A review of operating experience for the Seabrook Station Nickel-Alloy Nozzles
and Penetrations Program identified no adverse trends - with program
performance. The review of operating experience, as discussed below,
indicates that the Nickel-Alloy Nozzles and Penetrations Program is effective in
utilizing inspections, mitigation techniques, and repair/replacement activities.

1. During Refueling Outage 7 (Fall of 2000), insulation was removed from the
Reactor Vessel hot leg nozzles and a bare metal visual examination
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conducted. This was in response to through-wall leakage discovered at
V.C.Summer. No evidence of pressure boundary leakage was observed.

2. During Refueling Outage 9 (Fall of 2003), inspection of the lower Reactor
Vessel head bottom mounted instrumentation penetrations was conducted.
No evidence of boric-acid leakage was observed on the 58 bottom mounted
instrumentation penetrations. Tape residue and boric acid trails were
observed on the bottom head surface. Subsequently, the tape residue was
evaluated by Engineering and determined to be acceptable. Additionally,
three small boric acid drip ends were obtained for analysis, which revealed
.the boric acid to be greater than 7 years old. This was consistent with
previous analysis and known cavity seal ring leakage prior to installation of
the permanent cavity seal ring. The three subject locations were cleaned
and inspected. The inspection results revealed no areas of metal
degradation.

3. During Refueling Outage 10 (Spring of 2005), bare metal visual inspection
of six Pressurizer butt welds and four Steam Generator bowl drain
connections were conducted. The Pressurizer butt welds included a surge
nozzle on the bottom, three safety nozzles, one relief nozzle, and a spray
nozzle on top. The four Steam Generator bowl drains and four Pressurizer
nozzles showed no evidence of leakage. Two nozzle welds on the
Pressurizer exhibited white residue believed to be liquid penetrant
developer. These two nozzles were Liquid Penetrant tested to verify no
weld indications existed.

4. During Refueling Outage 11 (Fall of 2006), bare metal visual inspection was
performed on six Pressurizer butt welds;, four Steam Generator bowl drains,
eight Reactor Vessel butt welds, Reactor Vessel O-ring leak taps, and
Reactor Vessel Bottom Mounted Nozzles. None of these inspections
showed evidence of leakage.

5. During Refueling Outage 12 (Spring of 2008), the six pressurizer nozzles
were mitigated by installing full structural weld overlays using Alloy 52M
weld material. Additionally, Bare Metal Visual examinations were
performed on the four Steam Generator bowl drains with satisfactory
results.

6. During Refueling Outage 13 (Fall of 2009), all eight Reactor Vessel nozzle
butt welds were volumetrically inspected to satisfy the requirements of
ASME Section XI and EPRI MRP-139 examination requirements. This
meets the mandatory inspection deadline of December 31, 2009, for the hot
legs and December 31, 2010, for the cold legs. During the inspection an
axial flaw indication was found on Reactor Vessel loop "D" hot leg nozzle in
the alloy 82/182 material connected to the inner diameter. That nozzle was
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subsequently mitigated by the Mechanical Stress Improvement Process.
Other alloy 600 locations inspected in Refueling Outage 13 were -the
Reactor Vessel bottom mounted nozzles, Reactor Vessel o-ring leak off
lines, and the steam generator bowl drains. These inspections were
satisfactory

The "D" hot leg nozzle axial flaw indication was identified as an inside
diameter connected planar flaw in the Reactor Vessel outlet nozzle-to-safe-
end dissimilar metal weld located at vessel orientation 1580. This
approximately 21% through-wall flaw exceeded the acceptance standards
contained in ASME Section Xl, Table IWB-3410-1.

The ASME Code allows flaw acceptance if they meet specific analytical
analysis. A Seabrook Station document "Seabrook Reactor Vessel Outlet
Nozzle Dissimilar Metal Weld Flaw Evaluation" provides an analysis that
concluded the flaw has an allowable service life of just under 36 months to
remain in compliance with ASME Section XI. However, Seabrook Station
elected to mitigate the subject location during Refueling Outage 13 to
prevent flaw propagation through the next operating cycle. The mitigation
technique of mechanical stress improvement process was chosen. This is
a proven and accepted process, which prevents flaw initiation and flaw
propagation.

The cause evaluation concluded that based on published information, the
likely cause of the flaw was the susceptible Alloy 600 material being
exposed to primary system fluid at hot leg temperature for 16.53 effective
full power years.

Corrective actions taken included:

a) A detailed review of the previous 1999 electronic ultrasonic data for the
Reactor Vessel outlet nozzle-to-safe-end weld at 1580 was performed to
determine if the newly detected flaw was present in the 1999 data. This
review was performed using the same data analysis software that was used
for the 2009 examination. After a thorough review of the data by the
vendor, EPRI, and the Seabrook Station Level III UT examiner, it was
determined that the newly reported flaw was not present in the 1999 data;
and

b) An extent of condition review was performed. The Seabrook Station
Reference Manual - RCS Materials Degradation Management Reference
was previously issued to address Seabrook Station's plan to mitigate these
welds. The manual lists the Alloy 600 locations (including the 4 hot and 4
cold legs) and inspection schedules. The Seabrook Station manual also
incorporates the guidance published in EPRI MRP-139. The six butt welds
on the Pressurizer had already been mitigated during Refueling Outage 12
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(Spring of 2008) by full structural weld overlay. This process adds non-
susceptible weld material over the susceptible area essentially rendering a
new pressure boundary. Future plans include mitigation of remaining butt
welds on the Reactor Vessel nozzle to safe-end welds using an approved
mitigation- technique. Currently, mechanical stress improvement process
and weld overlay are approved techniques.

The above operating experience examples provide objective evidence that the
Seabrook Station Nickel-Alloy Nozzles and Penetrations Program effectively
monitors the condition of components Within the license, renewal boundary and
ensures aging effects are acceptably managed.

Exceptions to NUREG-1800

None

Enhancements

None

Conclusion

The Seabrook Station Nickel-Alloy Nozzles and Penetration Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.
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B.2.3 NUREG-1 801 CHAPTER X AGING MANAGEMENT
PROGRAMS

B.2.3.1 METAL FATIGUE OF REACTOR COOLANT PRESSURE
BOUNDARY

Program Description

The Metal Fatigue of the Reactor Coolant Pressure Boundary Program is an
existing program that includes measures to prevent fatigue cracking caused by
anticipated cyclic strains in metal components of the Reactor Coolant pressure
boundary. This is accomplished by monitoring and tracking critical thermal
pressure transients for select Reactor Coolant system components ensuring
the number of design transient cycles is not exceeded during the operating life.
Based on design basis screening criteria, a list of fatigue-sensitive components
is developed and maintained. Fatigue-sensitive components include locations
such as the Reactor Vessel Shell and Lower Head, Reactor Vessel Inlet and
Outlet Nozzles, Pressurizer Surge Line (Hot Leg and Pressurizer Nozzles),
Reactor Coolant Piping Charging System Nozzle, Reactor Coolant Piping
Safety Injection Nozzle, and Residual Heat Removal (RHR) System Class 1
Piping.

The Metal Fatigue of Reactor Pressure Boundary Program is a preventive
program that monitors and tracks the number of critical thermal and pressure
transients to ensure that the cumulative usage fatigue (CUF) for select reactor
coolant system components remain less than 1.0 through the period of
extended operation. The program determines the number of transients that
occur and updates 60-year projections on an annual basis. The program is
credited with monitoring CUF of the reactor vessel, the pressurizer, the steam
generators, Class I and non-Class 1 piping, and Class 1 components subject
to the reactor coolant, treated borated water, and treated water environments.
The program will use fatigue monitoring software to monitor the number of
cycles a system or component endures. Pre-established cycle limits will
identify components approaching design limits. Components approaching
design limits will be reanalyzed, inspected, repaired or replaced in accordance
with applicable design codes.

NUREG/CR-6260, "Application of NUREG/CR-5999 Interim Fatigue Curves to
Selected Nuclear Power Plant Components", provides specific guidance to
address environmental effects and recommendations for selection of critical
components in high-fatigue usage locations that should be monitored.
Formulas for calculating the environmental correction factors for carbon and
low alloy steel, and stainless steel are contained in NUREG/CR-6583, "Effects
of LWR Coolant Environments on Fatigue Design Curves of Carbon and Low-
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Alloy Steels", and NUREG/CR-5704, "Effects of LWR Coolant Environments on
Fatigue Design Curves of Austenitic Stainless Steels", respectively.

Seabrook Station has ensured the environmental effect on fatigue sensitive
locations are addressed for the period of extended operation. Where specific
component monitoring is required, software will track individual cycles and
events. Locations with CUF approaching the design limit will be reanalyzed,
inspected, repaired, or replaced as necessary in accordance with applicable
design codes. Corrective action may encompass one of several activities:

1. Reanalyze affected component(s) for an increase in the number of that
specific transient while accounting for other component-affecting plant
transients that may be projected not to achieve. their analyzed levels.

2. Perform a fracture mechanics evaluation of a postulated flaw in affected
plant components, which, when coupled with an inservice inspection
program, will serve to demonstrate flaw tolerant behavior.

3. Repair the affected component.

4. Replace the affected component.

The evaluation of environmental fatigue effects for the Reactor Vessel Shell
and Lower Head and Reactor Vessel Inlet and Outlet Nozzles found that the
CUF will remain below the ASME code allowable fatigue limit of 1.0 using the
maximum applicable Fen, when extended to 60 years. The evaluation of fatigue
effects for these locations has thereby been validated for the period of
extended operation, in accordance with 10 CFR 54.21(c)(1)(i), including effects
of the reactor coolant environment.

The remainder of these locations, RCS Pressurizer Surge Line Nozzle, RCS
Charging Nozzle, RCS Safety Injection Nozzle, and Rcs Residual Heat
Removal System Class 1 Piping, were analyzed in accordance with NB-3200,
based on Seabrook Specific conditions and will be monitored for fatigue usage
including environmental effects by the Metal Fatigue of Reactor Coolant
Pressure Boundary, Program. Pre-established action limits will permit
completion of corrective actions before the design basis number of events is
exceeded, and before the cumulative usage factor, including environmental
effects, exceeds the ASME Code limit of 1.0.

Two locations that were analyzed to have a CUF, including environmental
effects, greater than 1.0, during the period of extended operation, are the
Surge Line Hot Leg Nozzle-to-Pipe Weld and the Charging Nozzle near Blend
Radius. At least two (2) years prior to entering the period of extended
operation, for the plant-specific locations listed in NUREG/CR-6260 for newer
vintage Westinghouse plants, Seabrook Station will implement the following.
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1 Seabrook Station will update the fatigue usage calculations using refined
fatigue analyses, if necessary, to determine acceptable CUFs (i.e., less
than 1.0) when accounting for the effects of the reactor water environment.
This includes applying the appropriate Fen factors to valid CUFs
determined from an existing fatigue' analysis valid for the period of
extended operation or from an analysis using an NRC-approved version of
the ASME code or NRC-approved alternative (e.g., NRC-approved code
case). Formulas for calculating the environmental life correction factors
for carbon and low alloy steels are contained in NUREG/CR-6583 and
those for austenitic stainless steels are contained in NUREG/CR-5704.
NUREG/CR-6909 includes alternate formulas for calculating
environmental life correction factors, in addition to updated fatigue design
curves.

2. If acceptable CUFs cannot be demonstrated for the selected locations,
then additional plant-specific locations will be evaluated. For the
additional plant-specific locations, if CUF including environmental effects
are greater than 1.0, then Corrective Actions will be initiated. Corrective
Actions will include inspection, repair, or replacement of the affected
locations before exceeding a CUF of 1.0 or the effects of fatigue will be
managed by an inspection program that has been reviewed and approved
by the NRC (e.g., periodic non-destructive examination of the affected
locations at inspection intervals to be determined by a method accepted.
by the NRC).

The Metal Fatigue of Reactor Coolant Pressure Boundary Program will
maintain fatigue within the design code limit through the period of extended
operation. The software program will monitor cycles to verify cycle limits are
maintained below limits specified in the UFSAR.

The program includes generation of a periodic fatigue monitoring report,
including a. listing of transient events, cycle summary event details,
cumulative usage factors, a detailed fatigue analysis report, and a cycle
projection report. If the fatigue usage for any location has had an
unanticipated increase based on cycle accumulation trends or if the number
of cycles is approaching their limit, the corrective action program is used to
evaluate the condition and determine the corrective action. Acceptable
corrective actions include a more rigorous analysis of the component to
demonstrate that the design code limit will not be exceeded during the period
of extended operation, inspection of the component, repair of the component,
and replacement of the component. Corrective actions include a review of
additional affected reactor coolant pressure boundary locations.
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NUREG-1801 Consistency

This program is consistent with NUREG-1801 X.M1.

Exceptions to NUREG-1801

None

Enhancements

The following enhancements will be made prior to entering the period of
extended operation.

1. The Metal Fatigue of Reactor Coolant Pressure Boundary program will be
enhanced to include additional transients beyond those defined in the
Technical Specifications and UFSAR.

Program Elements Affected: Element 3 (Parameters Monitored/Inspected).

2. The program will be enhanced to use a software program to count
transients to monitor cumulative usage on select components.

Program Elements Affected: Element I (Scope of Program), Element 3
(Parameters Monitored/Inspected), Element 5 (Monitoring and Trending),
and Element 6 (Acceptance Criteria).

Operating Experience

Demonstration that the aging effects are effectively managed is achieved
through objective evidence that shows aging effects and mechanisms are
being adequately managed. The following examples provide objective
evidence that the Metal Fatigue of Reactor Coolant Pressure Boundary

,program will be effective in assuring that the intended function(s) will be
maintained consistent with the current licensing basis for the period of
extended operation.

1. NRC Bulletin 88-11, issued in December 1988, requested utilities to
establish and implement a program to confirm the integrity of the
pressurizer surge line. The program required both visual inspection of the
surge line and demonstration that the design requirements of the surge line
are satisfied, including the consideration of stratification effects.

In 1989, Seabrook Station responded to the NRC Bulletin 88-11, by
analyzing and demonstrating the acceptability of stress fatigue in the.
pressurizer surge line. Seabrook Station reviewed the pressurizer surge line
temperature and displacement data collected during the first operating cycle
and verified that this data was enveloped by the thermal stratification-design
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transients used in the structural and fatigue evaluation of the pressurizer
surge line. The results indicated that the cumulative usage factor met the
acceptance criteria of less than 1.0.

This example provides objective evidence that the existing Metal Fatigue of
Reactor Coolant Pressure Boundary program is capable of utilizing industry_
information in preventing cumulative fatigue damage of sample reactor
coolant system components.

2. NRC Bulletin 88-08 was issued June 22,. 1988 with supplements in 1988
and 1989 because of observed pipe cracking due to valve leakage in
unisolable lines. The Bulletin required that licensees identify potential
locations that might be subject to high stresses due to leaking valves,
inspect the potential locations, and to assure that susceptible locations will
not fail for the remaining life of the unit.

Seabrook Station evaluated the possibility of fluid in-leakage by identifying
seven piping sections that are unisolable from the Reactor Coolant System
and pressurized by the charging pumps. These areas were evaluated for
the effects of thermal stresses due to leaking valves that could potentially
experience in-leakage to the Reactor Coolant System. Four of the lines are
the High Head Safety Injection lines and the other three are the Charging
System lines. In 1988, Seabrook Station performed a one-time non-
destructive examination for the four High Head Safety Injection lines,
showing acceptable results. Non-destructive examinations were not
considered to be necessary for the three Charging System lines because
they had not yet been subjected to excessive thermal cycling at that time.

Additionally, a temperature monitoring. program for the High Head Safety
Injection and Charging. System lines was deployed in 1989. In this
program, temperature detectors were installed on the unisolable piping
sections to detect adverse temperature distributions, appropriate
temperature limits were established, requirements for periodic review of the
temperature instrument values were established, and action limits put into
place in the event of exceeding the temperature limit.

Seabrook Station evaluated the possibility and effects of fluid out-leakage
and concluded that unisolable piping sections connected to the Reactor
Coolant System at Seabrook Station are not subject to stresses from
thermal stratification or temperature oscillations resulting from the
mechanism described in NRC Bulletin. This example provides objective
evidence that the existing Metal Fatigue of Reactor Coolant Pressure
Boundary program is capable of utilizing industry information to determine
components and locations subject to thermal and cyclic fatigue
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3. To validate that transient cycle design limits are not exceeded, the
Seabrook Station Engineering Department tracks and reports cumulative
cycles in a quarterly surveillance report. The report, performed under the
cycle counting procedure, details components surveyed, transients counted,
and their design and report limits. All monitored cycles have been within
their limit, with sufficient margin in the 40-year design limits. This example
provides objective evidence that the existing Metal Fatigue of Reactor
Coolant Pressure Boundary program is capable of monitoring aging effects
associated with metal fatigue of reactor coolant system components.

4. To support the 60-year TLAAs associated with metal fatigue of the reactor
coolant system pressure boundary components, Seabrook Station analyzed
the projected cumulative usage factor, incorporating the environmental
fatigue effects for seven (7) NUREG/CR-6260 locations; Reactor Vessel
Shell and Lower Head, Reactor Vessel Inlet Nozzle, Reactor Vessel Outlet
Nozzle, Surge Line Hot Leg Nozzle, Charging System Nozzle, Safety
Injection Nozzle, and the RHR Suction Nozzle. The analyses found the
environmentally-adjusted cumulative usage factors will exceed 1.0 for 60
years of service for the surge line hot leg nozzle and the charging nozzle.
Enhancements to the program will identify degradation prior to failure.
Guidance for evaluation, inspection, repair, and/or replacement is 'provided
for locations where degradation is identified.

There is sufficient confidence that implementation of the Metal Fatigue of
Reactor Coolant Pressure Boundary Program will effectively identify
degradation and therefore prevent failure.

Conclusion

The Metal Fatigue of Reactor Coolant Pressure Boundary Program provides
reasonable assurance that the aging effects will be adequately managed such
that applicable components will continue to. perform their intended functions
consistent with the current licensing basis for the period of extended operation.
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B.2.3.2 ENVIRONMENTAL QUALIFICATION (EQ) OF ELECTRIC
COMPONENTS

Program Description

The Seabrook Station Environmental Qualification (EQ) of Electric Components
program is an existing program, implemented through station procedures and
preventive maintenance tasks. The EQ program complies with 10 CFR 50.49,
"Environmental Qualification of Electrical Equipment Important to Safety for
Nuclear Power Plants". The EQ program manages component thermal,
radiation and cyclic aging through the use of 10 CFR 50.49(f) qualification
methods. All EQ equipment is included within the scope of License Renewal.
Qualified lives are determined for equipment within the scope of the EQ
program and appropriate actions such as. replacement, refurbishment or re-
evaluation are taken prior to the end of the qualified life of the equipment so
that the aging limit is not exceeded. Refer to Section 4.4 for a discussion of EQ
program reanalysis attributes.

The Environmental Qualification (EQ) of Electric Components program
addresses the low voltage I&C cable issues, consistent with those described in
the closure of Generic Safety Issue 168 (GSI 168), "Environmental
Qualification of Electrical Equipment".

NUREG-1801 Consistency

This program is consistent with NUREG-1801 X.E1.

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

The Seabrook Station EQ program is an existing program and has been
maintained by on-site Engineering personnel since its inception. Seabrook
Station has a comprehensive Operating Experience Program that monitors
industry issues/events and assesses these for applicability to its own
operations. In addition, the Seabrook Station Corrective Action Program is
used to track, trend and evaluate plant issues/events. Those issues and
events, whether external or plant specific, that are potentially significant to
Seabrook Station are evaluated. The EQ Coordinator is responsible for
reviewing the disposition of such documents as well as subsequent assignment
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of actions to be taken at Seabrook Station and, confirming that completion of
the actions has satisfactorily addressed potential EQ aging issues. The EQ
coordinator participates in NUGEQ, the industry EQ group. The EQ
coordinator reviews design changes for impact on the EQ program.

EQ System Health Reports are issued quarterly. The parameters monitored
within the health reports include EQ regulatory compliance, self-assessments,
corrective actions, documentation updates, equipment failures and outage
activities. Areas for improvement and conditions requiring action are
addressed in action plans.

Data loggers are used in select locations to monitor area temperatures to
confirm assumptions and to adjust qualified lives, including both reduction and
extension.

The EQ Program documentation underwent a significant review and updating
as part of the power uprate project in the 2005-2006 timeframe.

The following are representative condition report samples which indicate that
critical aspects of the EQ program are being routinely monitored and evaluated.

a. A condition report addressed extending EQ activities based on actual
time of energization of solenoids.

b. A condition report addressed reducing solenoid qualified lives based on
temperature monitoring.

c. A condition report addressed documents the failure analysis for an EQ
component which failed prior to its designed end of life.

d. A condition report addressed addresses the potential loss of the
.environmental seal due to the twisting of a transmitter's electronics
housing.

e. A condition report addressed addresses potentially different grease
being used on EQ fan motor bearings.

f. A condition report addressed addresses the inclusion of a new cable EQ
test report into the EQ file.

The operating experience of the EQ program did not show any adverse trend in
performance. The problems identified would not cause significant impact to the
safe operation of the plant, and adequate corrective actions were taken to
prevent recurrence. The key elements of the EQ.program are being monitored
and effectively implemented. There is sufficient confidence that the
implementation of the EQ program will effectively manage the aging of
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components. Guidance for the re-evaluation, refurbishment or replacement is
provided. Periodic self-assessments of the EQ program are performed to
identify the areas that need improvement to maintain the performance of the
program.

Conclusion

The Seabrook Station Environmental Qualification (EQ) of Electric Components
Program provides reasonable assurance that the aging effects will be
adequately managed such that 'applicable components will continue to
perform their intended functions consistent with the current licensing basis for
the period of extended operation.
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APPENDIX D

TECHNICAL SPECIFICATION CHANGES
(NOT. USED)



APPENDIX E

ENVIRONMENTAL REPORT FOR
SEABROOK STATION

(SEE ADDITIONAL BINDER)


