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1.0 Introduction

1.1 Purpose

This report is part of the aging management review (AMR) of the integrated plant assessment
(IPA) performed to extend the operating license of Vermont Yankee Nuclear Power Station
(VYNPS). This report demonstrates the effects of aging on main condenser and MSIV leakage
pathway passive mechanical components will be adequately managed so that the intended
functions will be maintained consistent with the current licensing basis as required by 10 CFR
54.21(a)(3). For additional information on the license renewal project and associated
documentation, refer to the License Renewal Project Plan.

The purpose of this report is to demonstrate that aging effects for passive mechanical
components will be adequately managed for the period of extended operation associated with
license renewal. The approach for demonstrating management of aging effects is to first
identify the components that are subject to aging management review in Section 2.0. The next
step is to define the aging effects requiring management for the components in Section 3.0.
Section 4.0 then evaluates if existing programs and commitments adequately manage those
effects.

Applicable aging effects were determined using EPRI report 1003056 Non-Class 1 Mechanical
Implementation Guideline and Mechanical Tools (Ref. 1). This EPRI report provides the bases
for identification of aging effects based on specific materials and environments and documents
confirmation of the validity of the aging effects through review of industry experience. This
aging management review report (AMRR), in conjunction with EPRI report 1003056, documents
the identification and evaluation of aging effects requiring management for mechanical
components in the main condenser and MSIV leakage pathway.

1.2 System Description

This AMRR does not pertain to a defined plant system, but addresses components in the MSIV
leakage pathway that are credited with dose reduction under accident conditions for offsite dose
and control room habitability considerations. The components covered in the report are from
the various in-system codes that interface with the main condenser and MSIV leakage pathway
including AOG, AS, C, HPCI, RCIC, SPL, MS, NB, and 101. The components in this AMRR
start at the main steam piping at the outlets of the MSIVs and include the piping and
components up to and including the main condenser. The boundary includes the turbine stop
valves, turbine bypass valves, and drain lines for the main steam lines. (Ref. 2, 14, 15)

1.3 System and Component Intended Functions

As described in UFSAR Chapter 11, the power generation objective of the main condenser is to
provide a heat sink for main turbine exhaust steam and turbine bypass steam as well as
deaeration and storage capacity for condensate. The power generation function of the main
steam lines downstream of the main steam isolation valves (MSIVs) is to transport steam to the
main turbine and other steam plant components. (Ref. 2)
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As described in Technical Evaluation 2003-016 (Ref.14) the main condenser and MSIV leakage
pathway is credited with dose reduction under accident conditions for offsite dose and control
room habitability considerations. Components evaluated in this AMRR are located in the main
condenser and MSIV leakage pathway and have an intended function of providing holdup and
plate-out of fission products that may leak through the closed MSIVs. This function supports the
use of the alternative source term. (Ref. 14, 15, 17)

The main condenser and MSIV leakage pathway passive mechanical components are not relied
on in safety analyses or plant evaluations to perform a function that demonstrates compliance
with the Commission's regulations for anticipated transients without scram (10CFR50.62), fire
protection (10CFR50.48), environmental qualification (10CFR50.49), pressurized thermal shock
(10CFR50.61 — not applicable for BWRs), or station blackout (10CFR50.63). (Ref. 5, 6)

For license renewal, the primary intended function of the MSIV leakage pathway components
and piping is to maintain pressure boundary integrity. The main condenser is identified with the
component intended function of plateout to be consistent with the terminology utilized in recent
BWR license renewal applications. (Ref. 3)

Components outside the boundary of the main condenser and MSIV leakage pathway whose
failure could prevent satisfactory accomplishment of safety functions [10 CFR 54.4(a)(2)] that
are not reviewed in this AMRR are reviewed in AMRM-30, Aging Management Review of
Nonsafety-related Systems and Components Affecting Safety-related Systems. For VYNPS this
includes items such as piping, valves, pumps, and support elements outside of the safety class
pressure boundary, that are required to be structurally sound in order to maintain the integrity of
safety class piping.

Refer to VYNPS Report LRPD-01, System and Structure Scoping Results, for additional
information on scoping and intended functions of systems and structures for license renewal.
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2.0 Screening

Passive, long-lived components that perform a license renewal component intended function
are subject to aging management review. Bolting, condensers, expansion joints, orifices
(“elements” in VY database), heat exchangers (sample cooler), strainers, thermowells, piping,
traps, tubing and valve bodies in the main condenser and MSIV leakage pathway are passive,
long-lived components.

Components in the main condenser and MSIV leakage pathway that are reviewed in this AMRR
begin with the main steam piping at the outlets of the MSIVs and include the piping and
components up to and including the turbine stop valves, turbine bypass valves, and the main
condenser. The MSIVs and the upstream piping in the Class 1 boundary are reviewed in report
AMRM-33, Aging Management Review of the Reactor Coolant System Pressure Boundary.

The MSIV leakage flow path utilizes solenoid valves to bleed air off of actuators so the
associated valves achieve the desired position. Pressure boundary integrity is not required for
these valves since the associated components fail to the desired position on a loss of air
pressure. Therefore, these solenoid valves do not require aging management review. Solenoid
valves that maintain the MSIV leakage flow pathway include:

SOV-0G-834A
SOV-0G-834B
FSO-101-37
LSO-101-38 A through D
LSO-101-39

LSO-2-143

Insulation is installed on some equipment in the MSIV leakage pathway. For the evaluation of
insulation, refer to LRPD-01, System and Structure Scoping Results, and AMRC-06, Aging
Management Review of Bulk Commodities.

A list of the main condenser and MSIV leakage pathway passive mechanical components
subject to aging management review is included as Attachment 1. Flow diagrams, highlighted
to identify components requiring aging management review, are available as drawings LRA-
191156, LRA-191164, LRA-191167, LRA-191169 Sht. 1, LRA-191174 Sht. 1 and LRA-33600-A-
00217. (Ref. 10)
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3.0 Aging Effects Requiring Management

EPRI report 1003056 is used in this section to identify and evaluate aging effects requiring
management. Aging effects that may result in loss of intended functions for non-Class 1
mechanical components are cracking (i.e., crack initiation, crack growth, and through-wall
cracking), change in material properties, loss of material, and fouling. For additional information
on aging effects, refer to EPRI report 1003056. (Ref. 1)

Attachment 1 is a list of main condenser and MSIV leakage pathway components that form the
pressure boundary. These components require aging management review in this AMRR and
are highlighted on the associated LRA drawings.

The following sections document the determination of aging effects requiring management for
specific component materials and environments.

3.1 Carbon Steel Components

The majority of the piping components and valves are carbon steel’. See Attachment 1 for a list
of carbon steel components. These components are exposed to steam or condensate on
internal surfaces and indoor air on external surfaces. The internal environment is conservatively
considered steam >270°F to bound all components. (Ref. 11, 12)

Loss of material due to microbiologically influenced corrosion (MIC) (when shutdown and at low
temperatures) and general, pitting and crevice corrosion is an aging effect requiring
management for carbon steel internal surfaces. Loss of material from galvanic corrosion is an
aging effect requiring management at interfaces between carbon steel and stainless steel
components. Loss of material from erosion or flow-accelerated corrosion at high velocity
locations is an aging effect requiring management.

Cracking due to thermal fatigue is an aging effect requiring management for the components
that are above the 220°F threshold for carbon steel thermal fatigue.

Loss of material from general corrosion is considered an aging effect requiring management for
carbon steel external surfaces exposed to indoor air.

3.2 Stainless Steel Components

Stainless steel valves, thermowells and tubing are utilized in the MSIV leakage pressure
boundary. See Attachment 1 for a list of stainless steel components. These components are
exposed to steam or condensation from steam on internal surfaces and indoor air on external
surfaces. The internal environment is conservatively considered steam >270°F to bound all
components. (Ref. 11)

' The plant may upgrade carbon steel piping to chrome moly piping for improved erosion
resistance. Chrome moly is still considered a carbon steel in the general license renewal
material definitions. Carbon steel valves may be also upgraded to stainless steel in future
modifications for improved resistance to erosion. Since stainless steel valves are reviewed in
section 3.2, this material and environment combination is already included for this system.
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Stainless steel is inherently resistant to general corrosion and erosion including FAC. Stainless
steel internal surfaces are susceptible to loss of material due to MIC (when at low
temperatures), and pitting and crevice corrosion in the presence of high oxygen levels and
contaminants. Therefore, loss of material is an aging effect requiring management for internal
wetted surfaces.

Cracking due to stress corrosion and intergranular attack is an aging effect requiring
management since component temperature is above the 140°F threshold for these mechanisms
in stainless steel.

Cracking due to thermal fatigue is an aging effect requiring management since system
temperature may be above the 270°F threshold for stainless steel thermal fatigue.

There is a cast stainless steel valve on the drain line to the condenser. (Ref. 7) Reduction of
fracture toughness due to thermal embrittlement is not an aging effect requiring management for
this cast austenitic stainless steel (CASS) component since the operating temperature and
design temperature of this drain line near the condenser remains below the 482°F threshold for
stainless steel thermal embrittlement.

There are no aging effects requiring management for external stainless steel surfaces due to
the inherent resistance of stainless steel to aging effects when not wetted or exposed to
aggressive chemicals. Insulation, where used is free of contaminants that could cause cracking
of stainless steel. (Ref. 13)

3.3 Main Condenser

The main condenser is a carbon steel shell with both stainless steel and copper alloy (admiralty)
tubes. There is a rubber expansion joint between the upper and lower steam inlet sections.
The condenser shells and the tubes external surfaces have an internal environment of steam
and condensate from the exhaust of the turbines. The internal surfaces of the tubes and the
water boxes are exposed to raw water. (Ref. 2, 10)

The intended post-accident function of dose reduction for the condenser is assured through
normal plant operation which requires condenser pressure boundary integrity to maintain a
vacuum. A significant loss of vacuum would indicate degradation in the pressure boundary
integrity of the condenser and require corrective action prior to loss of intended function.
Therefore, no aging effects require management since normal operation of the plant assures
the intended function can be accomplished. This position is consistent with recent BWR license
renewal applications with regard to treatment of aging effects on the main condenser. (Ref. 3)

3.4 Sample Cooler (SC-71-34)

Sample cooler SC-71-34 is a stainless steel tube sample cooler with steam on the inside
surface of the tube and treated water (RBCCW) on the external surface. Only the tube is being
reviewed since only the tube integrity is required to support the MSIV leakage function. The
tube’s only intended function is pressure boundary (heat transfer is not an intended function
required to contain MSIV leakage). The tube’s internal environment is conservatively
considered steam >270°F. (Ref. 2, 10, 16)
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Loss of material from pitting, crevice corrosion and MIC is an aging effect requiring
management for tube internal and external surfaces. Wear is not expected in a small single
tube heat exchanger that is used for intermittent sampling.

Cracking due to stress corrosion and intergranular attack is an aging effect requiring
management since component temperature is above the 140°F threshold for these mechanisms
in stainless steel.

Cracking due to thermal fatigue is an aging effect requiring management since the steam
temperature is above the 270°F threshold for stainless steel thermal fatigue.

3.5 Bolting

Pressure retaining bolting for components reviewed in this report may be carbon steel or
stainless steel exposed to indoor air.

Loss of material from general corrosion is considered an aging effect requiring management for
carbon steel bolting exposed to indoor air. Loss of material is not an aging effect requiring
management for stainless steel bolting that is not wetted.

3.6 Operating Experience

The review of site-specific operating experience and recent industry operating experience
completed in VYNPS Report LRPD-05, Operating Experience Review Results, did not identify
aging effects applicable to the main condenser and MSIV leakage pathway passive mechanical
components not addressed in this aging management review report. (Ref. 9)
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4.0 Demonstration That Aging Effects Will Be Managed

The components of the main condenser and MSIV leakage pathway that are subject to aging
management review were described in Section 2.0. For those components, Section 3.0
documented the determination of aging effects requiring management. The aging management
review is completed by demonstrating that existing programs, when continued into the period of
extended operation, can manage the aging effects identified in Section 3.0. No further action is
required for license renewal when the evaluation of an existing program demonstrates that it is
adequate to manage the aging effect such that corrective action may be taken prior to loss of
the intended functions. Alternately, if existing programs cannot be shown to manage the aging
effects for the period of extended operation, then action will be proposed to augment existing or
create new programs to manage the identified effects of aging.

Demonstration for the purposes of this license renewal technical evaluation is accomplished by
establishing a clear relationship among

1) the components under review,

2) the aging effects on these items caused by the material-environment-stress
combinations which, if undetected, could result in loss of the intended function such that
the pathway could not perform its function(s) within the scope of license renewal in the
period of extended operation, and

3) the credited aging management programs whose actions serve to preserve the
pathways intended function(s) for the period of extended operation.

Attachment 2 lists component types and identifies the aging effects requiring management for
each material and environment combination. The Flow-Accelerated Corrosion Program,
System Walkdown Program, Water Chemistry Control — BWR Program and Water Chemistry
Control-Closed Cooling Water Program in combination will manage the effects of aging, thereby
precluding loss of the intended functions. Sections 4.1 through 4.4 provide the clear
relationship between the component, the aging effect, and the aging management program
actions which preserve the intended functions for the period of extended operation. Section 4.5
identifies applicable time-limited aging analyses. For a comprehensive review of programs
credited for license renewal of VYNPS and a demonstration of how these programs will manage
aging effects, see VYNPS Report LRPD-02, Aging Management Program Evaluation Results.
(Ref. 8)

4.1 Flow-Accelerated Corrosion Program

The Flow-Accelerated Corrosion Program determines locations likely to experience loss of
material from flow-accelerated corrosion and monitors these locations for wall thickness
changes. This program manages loss of material from internal surfaces of carbon steel
components.

This program applies to component types indicated on Attachment 2. For additional information
on this program, see VYNPS Report LRPD-02, Aging Management Program Evaluation
Results. (Ref. 8)
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4.2 System Walkdown Program

Under the System Walkdown Program, visual inspections are conducted to manage aging
effects on components. For the main condenser and MSIV leakage pathway, the System
Walkdown Program manages loss of material for external carbon steel components by visual
inspection of external surfaces.

This program applies to component types indicated on Attachment 2. For additional information
on this program, see VYNPS Report LRPD-02, Aging Management Program Evaluation
Results. (Ref. 8)

4.3 Water Chemistry Control - BWR Program

To manage loss of material on carbon steel components and loss of material and cracking (from
SCC) on stainless steel components in the main condenser and MSIV leakage pathway, levels
of contaminants are minimized by the Water Chemistry Control - BWR Program. The Water
Chemistry Control — One-Time Inspection Program utilizes inspections or non-destructive
evaluations of representative samples to verify that the Water Chemistry Control — BWR
Program has been effective at managing these aging effects.

This program applies to component types indicated on Attachment 2. For additional information
on this program and the Water Chemistry Control — One-Time Inspection Program, see VYNPS
Report LRPD-02, Aging Management Program Evaluation Results. (Ref. 8)

4.4 Water Chemistry Control — Closed Cooling Water Program

The Water Chemistry Control — Closed Cooling Water Program manages loss of material of
stainless steel sample cooler tube external surface that is cooled by RBCCW by minimizing
levels of contaminants in the water. The Water Chemistry Control — One-Time Inspection
Program utilizes inspections or non-destructive evaluations of representative samples to verify
that the Water Chemistry Control — Closed Cooling Water Program has been effective in
managing this aging effect.

For additional information on this program and the Water Chemistry Control — One-Time
Inspection Program, see VYNPS Report LRPD-02, Aging Management Program Evaluation
Results. (Ref. 8)

45 Time-Limited Aging Analyses

Metal fatigue is a TLAA applicable to portions of this MSIV and condenser leakage pathway
subjected to elevated temperatures.

See VYNPS Reports LRPD-03, TLAA and Exemption Evaluation Results, and LRPD-04, TLAA
— Mechanical Fatigue, for further review of time-limited aging analyses.
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5.0 Summary and Conclusions

The following aging management programs address the aging effects requiring management for
the main condenser and MSIV leakage pathway.

o Flow-Accelerated Corrosion Program

e System Walkdown Program

e Water Chemistry Control — BWR Program

o Water Chemistry Control — Closed Cooling Water Program

For additional review of programs credited for license renewal of VYNPS, see VYNPS Report
LRPD-02, Aging Management Program Evaluation Results.

Attachment 2 contains the aging management review results for the main condenser and MSIV
leakage pathway.

In conclusion, programs described in Section 4.0 will provide reasonable assurance that the
effects of aging on the main condenser and MSIV leakage pathway will be managed such that
intended functions will be maintained consistent with the current licensing basis throughout the
period of extended operation.
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: AIR - INDOOR (EXTERNAL)

Comp ID Comp Type Comp Name Material
MSIV LEAKAGE CS .

BOLTING bolting MSIV LEAKAGE CS BOLTING carbon steel
MSIV LEAKAGE SS . .

BOLTING bolting MSIV LEAKAGE SS BOLTING stainless steel

ENVIRONMENT: RAW WATER (INTERNAL)

Comp ID Comp Type Comp Name Material
CONDENSER copper alloy>15%
ADMIRALITY TUBES condenser CONDENSER ADMIRALITY TUBES zinc (inhibited)
CONDERSER S8 condenser  |CONDENSER SS TUBES stainless steel

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material

EXSSI\I\IISDII(E)NNSJ%QINT expansion joint |CONDENSER EXPANSION JOINT elastomer
CSS-30 valve body MAIN STEAM SAMPLE VALVE carbon steel
E-6-1A condenser NORTH MAIN CONDENSER carbon steel
E-6-1B condenser SOUTH MAIN CONDENSER carbon steel
FCV-101-34 valve body SJAE STEAM STRAINER S62-2 BLOWDOWN carbon steel
FCV-101-36 valve body SJAE STEAM TO MAIN CONTROL VALVE PCV-1 carbon steel
FCV-101-36A valve body SJAE STEAM TO EMER. BYPASS VALVE PCV-35 carbon steel
FCV-101-37 valve body SJAE STEAM FROM MAIN CONT. VALVE PCV-1 carbon steel
FE-101-9 orifice STEAM JET AIR EJECTOR AUXILLARY STEAM SUPPLY FLOW SENSOR carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material
LCV-101-38A valve body M, E, AS LEVEL CONTROL VALVE LINE A STRAINER BLOWDOWN, STM DRN TRAP 60-2A BYPASS AND carbon steel
BLOWDOWN FOR MS LEADS TO TURB FLOW DAI G-191156
LCV-101-38B valve body M,E & AS LEVEL CONTROL VALVE LINE B STRAINER BLOWDOWN, STM DRN TRAP 60-2A BYPASS AND carbon steel
BLOWDOWN FOR MS LEADS TO TURB, FLOW DIAG G-191156
LCV-101-38C valve body M,E & AS LEVEL CONTROL VALVE LINE C STRAINER BLOWDOWN, STM DRN TRAP 60-2C BYPASS AND carbon steel
BLOWDOWN FOR MS LEADS TO TURB, FLOW DIA G-191156
LCV-101-38D valve body M,E & AS LEVEL CONTROL VALVE LINE D STRAINER BLOWDOWN, STM DRN TRAP 60-2D BYPASS AND carbon steel
BLOWDOWN FOR MS LEADS TO TURB, FLOW DIA G-191156
LCV-101-39 valve body SJAE STEAM HDR TRAP ST62-1 BYP AND BLDWN carbon steel
LCV-2-143 valve body REACTOR BUILDING STEAM DRAIN VALVE carbon steel
MS-113-1A steam trap STEAM TRAP FOR HS-190 carbon steel
MSI\é,:flﬁgAGE piping MSIV LEAKAGE PIPING carbon steel
M‘?;\/EIIQTA%KVCSLEL(S:S thermowell MSIV LEAKAGE THERMOWELLS carbon steel
M e 59 thermowell  |MSIV LEAKAGE THERMOWELLS stainless steel
MS'¥J§®%AGE tubing MSIV LEAKAGE TUBING stainless steel
MS-SS-24 valve body SECONDARY ISOLATION VALVE A MAIN STEAM LINE stainless steel
MS-SS-25 valve body ISOLATION VALVE A MAIN STEAM LINE (SP#37) stainless steel
0G-779 valve body ggiclB(e\?ﬁglz (Ijl’:j ‘t;(ljebCOM(ISVI sé%%rg_(r)e;cétljcing station dischage line steam trap (MS-115-1A) drain line (3/4"-MS-189- carbon steel
OG-785 valve body AOG HAND OPERATED VALVE carbon steel
OG-785A valve body GATE VALVE carbon steel
OG-786 valve body AOG HAND OPERATED VALVE carbon steel
0G-9066 valve body AOG HAND OPERATED VALVE carbon steel
0G-9068 valve body PRE HEAT STEAM LINE VALVE -FED FROM MCC-11C-2G carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material
0G-9070 valve body AOG HAND OPERATED VALVE carbon steel
0G-9072 valve body AOG STEAM ISOLATION carbon steel

PCV-101-1 valve body AIR EJECT STEAM SUPPLY carbon steel

PCV-101-35 valve body SJAE EMERGENCY STEAM BYPASS carbon steel

PCV-109-34 valve body MAIN STEAM PRESSURE CONTROL VALVE FLOW DIAG: G-191164.O0PERATOR MFG. CONTROL stainless steel

COMPONENTS, INC.

PRV-71-34 valve body SAMPLING SYSTEM RELIEF VALVES TB 248' SAMPLE SINK stainless steel
PRV-0OG-834A valve body DILUTION STEAM TO AOG RECOMBINERS carbon steel
PRV-0G-834B valve body DILUTION STEAM TO AOG RECOMBINER carbon steel

S-60-2A strainer housing  [MS "Y" STRAINERS carbon steel
S-60-2B strainer housing  [MS "Y" STRAINERS carbon steel
S-60-2C strainer housing  [MS "Y" STRAINERS carbon steel
S-60-2D strainer housing  |MS carbon steel
S-60-4 strainer housing  [MS "Y" STRAINERS carbon steel
S-62-2 strainer housing |AS STRAINER carbon steel
S-62-3 strainer housing |AS Y STRAINER carbon steel

SC-71-34 heat(fuxtf::)“ger MAIN STEAM CONDUCTIVITY SAMPLE stainless steel

ST-60-2A steam trap MS INVERTED TRAP carbon steel

ST-60-2B steam trap 1" THERMOSTATIC STEAM TRAP FOR MS LEAD "B" TURB BLDG NORTH carbon steel

ST-60-2C steam trap MS INVERTED TRAP carbon steel

ST-60-2D steam trap MS INVERTED TRAP carbon steel

ST-60-3 steam trap MS INVERTED TRAP carbon steel
ST-62-1 steam trap AS INVERTED BUCKET TRAPS carbon steel
V13-150B valve body GLOBE VALVE STEAM LINE DRAIN carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material
V2-31 valve body NBS GLOBE VALVE carbon steel
V2-33 valve body NBS GLOBE VALVE carbon steel
V2-78 valve body MAIN STEAM LINE DRAIN VALVE -FED FROM MCC-7A-3G carbon steel
V2-79 valve body MAIN STEAM LINE ORIFICE/BYPASS DRAIN VALVE -FED FROM MCC-7A-4G carbon steel
V2-931 valve body VALVE carbon steel

V2-931A valve body VALVE carbon steel

V2-932A valve body VALVE carbon steel

V2-932B valve body VALVE carbon steel

V23-160B valve body GLOBE VALVE STEAM LINE DRAIN carbon steel
V60-10 valve body STEAM SEAL REGULATOR BYPASS -FED FROM MCC-6B-5F carbon steel

V60-144 valve body FIRST GLOBE VALVE FOR STEAM VALVE PRESSURE TRANSMITTER PT-101-5 carbon steel

V60-145 valve body SECOND GLOBE VALVE FOR STEAM VALVE PRESSURE TRANSMITTER PT-101-5 carbon steel

V60-17A valve body MS CHECK VALVE carbon steel

V60-17B valve body |MS CHECK VALVE carbon steel

V60-17C valve body |MS CHECK VALVE carbon steel

V60-17D valve body |MS CHECK VALVE carbon steel

V60-18A valve body |MAIN STEAM SAMPLE VALVE MAIN STEAM LINE A SAMPLE TURBINE BUILDING carbon steel

V60-18B valve body |MAIN STEAM SAMPLE VALVE MAIN STEAM LINE B SAMPLE TURBINE BUILDING carbon steel

V60-18C valve body |MAIN STEAM SAMPLE VALVE MAIN STEAM LINE C SAMPLE TURBINE BUILDING carbon steel

V60-18D valve body MAIN STEAM SAMPLE VALVE MAIN STEAM LINE D SAMPLE TURBINE BUILDING carbon steel
V60-19 valve body STEAM TRAP ST60-3 OUTLET ISOLATION carbon steel

V60-19A valve body MAIN STEAM SAMPLE VALVE MAIN STEAM LINE A SAMPLE ROOT TURBINE BUILDING carbon steel

V60-19B valve body |MAIN STEAM SAMPLE VALVE MAIN STEAM LINE B SAMPLE ROOT TURBINE BUILDING carbon steel

V60-19C valve body |MAIN STEAM SAMPLE VALVE MAIN STEAM LINE C SAMPLE ROOT TURBINE BUILDING carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material
V60-19D valve body MAIN STEAM SAMPLE VALVE MAIN STEAM LINE D SAMPLE ROOT TURBINE BUILDING carbon steel
V60-20 valve body |MS CHECK VALVE carbon steel
V60-21A valve body IMAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE A SAMPLE TURBINE BUILDING carbon steel
V60-21B valve body |MAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE B SAMPLE TURBINE BUILDING carbon steel
V60-21C valve body IMAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE C SAMPLE TURBINE BUILDING carbon steel
V60-21D valve body |MAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE D SAMPLE TURBINE BUILDING carbon steel
V60-22A valve body IMAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE A SAMPLE TURBINE BUILDING carbon steel
V60-22B valve body |MAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE B SAMPLE TURBINE BUILDING carbon steel
V60-22C valve body IMAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE C SAMPLE TURBINE BUILDING carbon steel
V60-22D valve body MAIN STEAM SAMPLE LINE VALVE MAIN STEAM LINE D SAMPLE TURBINE BUILDING carbon steel
V60-23 valve body INLET SUPPLY VALVE FROM 3" MSD-3 TO STEAM TRAP (ST-60-3) carbon steel
V60-24 valve body E13'(')_I§I)ESTRICTOR VALVE WITH 0.69" PORT ON INLET SUPPLY FROM MISC DRAINS TO STEAM TRAP (ST- carbon steel
V60-25 valve body ISOLATION VALVE TO STEAM TRAP ST-60-3 carbon steel
V60-2A valve body STEAM LINE DRAIN VALVE -FED FROM MCC-6B-8C carbon steel
VV60-2B valve body STEAM LINE DRAIN VALVE -FED FROM MCC-6B-8F carbon steel
V60-2C valve body STEAM LINE DRAIN VALVE -FED FROM MCC-6B-8J carbon steel
V60-2D valve body STEAM LINE DRAIN VALVE -FED FROM MCC-6B-8M carbon steel
V60-3A-STOP valve body MAIN STEAM TURBINE STOP VALVE carbon steel
V60-3B-STOP valve body |MAIN STEAM TURBINE STOP VALVE carbon steel
V60-3C-STOP valve body |MAIN STEAM TURBINE STOP VALVE carbon steel
V60-3D-STOP valve body MAIN STEAM TURBINE STOP VALVE carbon steel
V60-4 valve body STEAM LINE DRAIN VALVE -FED FROM MCC-6B-7F carbon steel
V60-5A valve body MAIN STEAM CONTROL VALVE 1 BEFORE SEAT DRAIN -FED FROM MCC-6B-9C carbon steel
V60-5B valve body MAIN STEAM CONTROL VALVE 2 BEFORE SEAT DRAIN VALVE -FED FROM MCC-6B-9F carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material
V60-5C valve body MAIN STEAM CONTROL VALVE #3 BEFORE SEAT DRAIN VALVE -FED FROM MCC-6B-9J carbon steel
V60-5D valve body MAIN STEAM CONTROL VALVE #4 BEFORE SEAT DRAIN -FED FROM MCC-6B-9M carbon steel
V60-6 valve body STEAM FEED TO STEAM SEAL REG. -FED FROM MCC-6B-5C carbon steel
V60-935 valve body VALVE PRESSURE AVERAGING MANIFOLD TO PX-26 TURBINE BUILDING carbon steel
V60-936 valve body lTSlj)RLI'BA\I-Ir\—III(E)gG/IﬁIS\I/I\JE(SlN LINE FROM MAIN STEAM LINE PRESSURE AVERAGING MANIFOLD TO PX-26 carbon steel
V60-937 valve body EI'SL?IRE-QLISEG/@IIZ_)\I/I\IJEC!N LINE FROM MAIN STEAM LINE PRESSURE AVERAGING MANIFOLD TO MPR carbon steel
V60-937A valve body FIRST ISOLATION VALVE IN MPR SENSING LINE. INSTALLED PER MM 98-0047/JO 99-016. carbon steel
V60-937B valve body SECOND ISOLATION VALVE IN MPR SENSING LINE carbon steel
V60-937C valve body THIRD ISOLATION VALVE IN MPR SENSING LINE. INSTALLED PER MM 98-047/JO 99-016. carbon steel
V60-937D valve body TEST CONNECTION ISOLATION VALVE IN MPR SENSING LINE INSTALLED PER MM 98-047/JO 99-016. carbon steel
V60-938 valve body ll'SLJORl_éAlLIEOELj/lﬁll:_)\I/I\IJE(;IN LINE FROM MAIN STEAM LINE PRESSURE AVERAGING MANIFOLD TO EPR carbon steel
V60-938A valve body FIRST ISOLATION VALVE IN EPR SENSING LINE. INSTALLED PER MM 98-047/JO 99-016 carbon steel
V60-938B valve body SECOND ISOLATION VALVE IN EPR SENSING LINE. INSTALLED PER MM 98-047/JO 99-016 carbon steel
V60-938C valve body TEST CONNECTION ISOLATION ON EPR SENSING LINE. INSTALLED PER MM 98-047/JO 99-016 carbon steel
V60-939 valve body :-ISSALI'DAI-EI—IIQOIEC\)/D-I\_'\F/IE)II\JN LINE FROM MAIN STEAM PRESSURE AVERAGING MANIFOLD TO PT-2 (CRP 9-7) carbon steel
\V60-944 valve body EFE{E\SEERFSSI\_/AEE%%ING MANIFOLD VALVES PRESSURE AVERAGING MANIFOLD TO PT-3 (COMPUTER) carbon steel
V60-948A valve body VALVE PS-134A DRAIN HEADER ISOLATION carbon steel
V60-948B valve body VALVE PS-134B DRAIN HEADER ISOLATION carbon steel
V60-948C valve body VALVE PS-134C DRAIN HEADER ISOLATION carbon steel
V60-948D valve body VALVE PS-134D DRAIN HEADER ISOLATION carbon steel
V60-949A valve body VALVE PS-134A DRAIN HEADER ISOLATION carbon steel
V60-949B valve body VALVE PS-134B DRAIN HEADER ISOLATION carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material

V60-949C valve body VALVE PS-134 DRAIN HEADER ISOLATION carbon steel
V60-949D valve body VALVE PS-134D DRAIN HEADER ISOLATION carbon steel
V60-950A valve body VALVE REMOVED FROM "A" STEAM LINE PS-134A ROOT HEADER ISOLATION carbon steel
V60-950B valve body VALVE REMOVED FROM "A" STEAM LINE PS-134B ROOT HEADER ISOLATION carbon steel
V60-950C valve body VALVE REMOVED FROM "A" STEAM LINE PS-134C ROOT HEADER ISOLATION carbon steel
V60-950D valve body VALVE REMOVED FROM "A" STEAM LINE PS-134D ROOT HEADER ISOLATION carbon steel
V60-951A valve body VALVE REMOVED FROM "A" STEAM LINE PS-134A ISOL HEADER ISOLATION carbon steel
V60-951B valve body VALVE REMOVED FROM "A" STEAM LINE PS-134B ISOL HEADER ISOLATION carbon steel
V60-951C valve body VALVE REMOVED FROM "A" STEAM LINE PS-134C ISOL HEADER ISOLATION carbon steel
V60-951D valve body VALVE REMOVED FROM "A" STEAM LINE PS-134D ISOL HEADER ISOLATION carbon steel
V60-955A valve body VALVE LS-101-38A INLET FROM A STM LINE HEADER ISOLATION carbon steel
V60-955B valve body VALVE LS-101-38B INLET FROM B STM LINE HEADER ISOLATION carbon steel
V60-955C valve body VALVE LS-101-38C INLET FROM C STM LINE HEADER ISOLATION carbon steel
V60-955D valve body VALVE LS-101-38D INLET FROM D STM LINE HEADER ISOLATION carbon steel
V60-956A valve body VALVE LS-101-38A INLET FROM A STM LINE HEADER ISOLATION carbon steel
V60-956B valve body VALVE LS-101-38B INLET FROM B STM LINE HEADER ISOLATION carbon steel
V60-956C valve body VALVE LS-101-38C INLET FROM C STM LINE HEADER ISOLATION carbon steel
V60-956D valve body VALVE LS-101-38D INLET FROM D STM LINE HEADER ISOLATION carbon steel
V60-957A valve body VALVE LS-101-38A DRAIN HEADER ISOLATION carbon steel
V60-957B valve body VALVE LS-101-38B DRAIN HEADER ISOLATION carbon steel
V60-957C valve body VALVE LS-101-38C DRAIN HEADER ISOLATION carbon steel
V60-957D valve body VALVE LS-101-38D DRAIN HEADER ISOLATION carbon steel
V60-958A valve body VALVE LS-101-38A DRAIN HEADER ISOLATION carbon steel
V60-958B valve body VALVE LS-101-38B DRAIN HEADER ISOLATION carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM > 270°F (INTERNAL)

Comp ID Comp Type Comp Name Material
V60-958C valve body VALVE LS-101-38C DRAIN HEADER ISOLATION carbon steel
V60-958D valve body VALVE LS-1-1-38D DRAIN HEADER ISOLATION carbon steel
V62-1 valve body AS GATE VALVE carbon steel
V62-12 valve body VENT CONNECTION/TEST GAGE TURB BLDG 246' SIAE ROOM carbon steel
V62-12A valve body VENT CONNECTION/TEST GAGE TURB BLDG 246' SIAE ROOM carbon steel
V62-2 valve body GLOBE VALVE carbon steel
V62-3 valve body AS CHECK VALVE carbon steel
V62-7 valve body AUXILIARY STEAM VALVE carbon steel
V62-7A valve body AUXILIARY STEAM VALVE carbon steel
V62-7B valve body AUXILIARY STEAM VALVE carbon steel
V62-8 valve body GLOBE VALVE carbon steel
V62-9 valve body SJAE/AFT/COND HI LEVEL ALARM LS-40 TURB BLDG 246' SJAE ROOM carbon steel
Z-1-1A valve body TURBINE BYPASS VALVE CHEST
Z-1-1A1 valve body MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1A3 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1A5 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1A7 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1A9 valve body MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1B valve body TURBINE BYPASS VALVE CHEST
Z-1-1B10 valve body MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1B2 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1B4 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1B6 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
Z-1-1B8 valve body |MS BYPASS VALVE TURB BYPASS VALVE carbon steel
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Attachment 1 - Components Subject to AMR

ENVIRONMENT: STEAM >270F (EXTERNAL)

Comp ID Comp Type Comp Name Material
CONDENSER copper alloy>15%
ADMIRALITY TUBES condenser CONDENSER ADMIRALITY TUBES zinc (inhibited)
CON?EQEER SS condenser CONDENSER SS TUBES stainless steel

ENVIRONMENT: TREATED WATER (EXTERNAL)

Comp ID

Comp Type

Comp Name

Material

SC-71-34

heat exchanger
(tubes)

MAIN STEAM CONDUCTIVITY SAMPLE

stainless steel
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Attachment 2 — Aging Management Review Results

Component Type ::nlfﬁzggg Material Environment Agin%nla-:l:lf:;;rl'?]z?:iring Agingrl\tll)grr\aar?;ment
Bolting Pressure boundary Carbon steel Air - indoor (ext) Loss of material System walkdown
Stainless steel Air - indoor (ext) None None
Condenser Plateout Carbon steel Air - indoor (ext) None' None'
Steam > 270°f (int) None' None'
CoPpeEigg?&Z d5)% zinc Raw water (int) None' None'
Steam >270f (ext) None' None'
Stainless steel Raw water (int) None' None'
Steam >270f (ext) None' None'
Orifice Pressure boundary Carbon steel Air - indoor (ext) Loss of material System walkdown

Steam > 270°f (int)

Cracking-fatigue

Metal fatigue TLAA
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Attachment 2 — Aging Management Review Results

Component Type Intenc!ed Material Environment Aging Effect Requiring Aging Management
Function Management Programs
Orifice Pressure boundary Carbon steel Steam > 270°f (int) Loss of material Water chemistry control - BWR
Expansion joint Plateout Elastomer Air - indoor (ext) None' None'
Steam > 270°f (int) None' None'
Heat(ﬁl)giahsa)nger Pressure boundary Stainless steel Steam > 270°f (int) Cracking Water chemistry control - BWR
Cracking-fatigue Metal fatigue TLAA
Loss of material Water chemistry control - BWR
Treated water (ext) Loss of material Water chemistry control -
closed cooling water
Piping Pressure boundary Carbon steel Air - indoor (ext) Loss of material System walkdown

Steam > 270°f (int)

Cracking-fatigue

Metal fatigue TLAA

Loss of material

Flow accelerated corrosion
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Attachment 2 — Aging Management Review Results

Component Type ::n:ﬁztc:sg Material Environment Ag'"%gg:;;ﬁiﬁ:"rmg Aglnlgal!\(n)g?:gzment
Piping Pressure boundary Carbon steel Steam > 270°f (int) Loss of material Water chemistry control - BWR

Strainer housing

Pressure boundary

Carbon steel

Air - indoor (ext)

Loss of material

System walkdown

Steam > 270°f (int)

Cracking-fatigue

Metal fatigue TLAA

Loss of material

Water chemistry control - BWR

Thermowell Pressure boundary Carbon steel Air - indoor (ext) Loss of material System walkdown

Loss of material Water chemistry control - BWR
Steam > 270°f (int) i
Cracking-fatigue Metal fatigue TLAA
Stainless steel Air - indoor (ext) None None

Steam > 270°F (int) Loss gf matgrlal Water chemlstry control - BWR

Cracking-fatigue Metal fatigue TLAA
Cracking Water chemistry control - BWR

Steam trap Pressure boundary Carbon steel Air - indoor (ext) Loss of material System walkdown

Steam > 270°f (int)

Cracking-fatigue

Metal fatigue TLAA

Loss of material

Flow accelerated corrosion

Water chemistry control - BWR
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Attachment 2 — Aging Management Review Results

Component Type Intenc!ed Material Environment Aging Effect Requiring Aging Management
Function Management Programs
Tubing Pressure boundary Stainless steel Air - indoor (ext) None None
Steam > 270°f (int) Cracking Water chemistry control - BWR

Cracking-fatigue

Metal fatigue TLAA

Loss of material

Water chemistry control - BWR

Valve body Pressure boundary Carbon steel Air - indoor (ext) Loss of material System walkdown
Steam > 270°f (int) Cracking-fatigue Metal fatigue TLAA
Loss of material Flow accelerated corrosion
Water chemistry control - BWR
Valve body Pressure boundary Stainless steel Air - indoor (ext) None None
Steam > 270°f (int) Cracking Water chemistry control - BWR

Cracking-fatigue

Metal fatigue TLAA

Loss of material

Water chemistry control - BWR
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Attachment 2 — Aging Management Review Results

Footnotes

' Normal main condenser operation requires condenser pressure boundary integrity to be maintained. Therefore, the post accident function of
dose reduction is assured. No aging management program is required for the main condenser since normal operation verifies its pressure
boundary integrity.





