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General Comments

1. Organization of columns in tables 
It is recommended that the columns labeled as "Aging Effect' and "Aging Mechanisms" be 

switched. The switch would make a logical progression from "Materials" to "Environment" to 

"Aging Mechanisms" to "Aging Effects." 

2. References 
References cited in columns do not correlate one-on-one, with the "Region of Interest'. For 

example, in Section VI on Electrical Components, Page A-3, the Region of Interest is 
"conductor". While all cited references basically pertain to environmental qualification (EQ) in 

general, and specifically to insulating materials. It is desirable that for "conductors" references 

pertaining only to "conductors" be provided.  
Many of the references cited in column 8 on individual components and structures are not 

included in the overall Reference sections at the end of the individual chapter. For 

completeness it is desirable to provide cross references.  

3. Headings 
Headings for columns on "Existing Aging Management Program (AMP)," "Evaluation and 

Technical Basis," and "Further Evaluation" do not match their respective structure or component 

under evaluation. It is recommended that headings for columns be made consistent with the 

structure or component under evaluation.  

4. Column for "Existing Aging Management Program (AMP)" 
The program description in the column should focus on the specific component or structure 

under evaluation and should not describe the program in generality.  

5. Standard Review Plan and the GALL report 
It would be of interest to know how the GALL report will be referenced in the SRP.  

Specifically, the treatment of augmented (4) programs for aging management for renewed 
license period.  

6. Standard Review Plan and the GALL report 
For a given component and structure under aging evaluation and for giving credit(s) to 

existing program(s) for aging management, it would be desirable to cross reference columns in 

the GALL report to appropriate corresponding sub-sections of the Standard Review Plan (SRP).
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Specific Comments



CHAPTER I

INTRODUCTION 

Background 

By letter dated March 3, 1999, the Nuclear Energy Institute (NEI) documented the industry's 

views on how existing plant programs and activities should be credited for license renewal.  

The "credift issue was: to what extent should the staff review existing programs relied on for 

license renewal, to conclude that an applicant has demonstrated reasonable assurance that 

such programs will be effective in managing effects of aging on the functionality of structures 

and components in the period of extended operation. In a staff paper, SECY-99-148, "Credit 

for Existing Programs for License Renewal," dated June 3, 1999, the staff described options 

and provided a recommendation for crediting existing programs to improve the efficiency of the 
license renewal process.  

By staff requirements memorandum (SRM) dated August 27, 1999, the Commission approved 

the staff s recommendation and directed the staff to focus the staff review guidance in the 

standard review plan (SRP) for license renewal on areas where existing programs should be 

augmented for license renewal. The staff would develop a "Generic Aging Lessons Learned 

(GALL)" report which evaluates existing programs generically to document the basis for 

determining when existing programs are adequate without change and when existing 
programs should be augmented for license renewal. The GALL report would be referenced in 

)( the SRP as a basis for determining the adequa of existing programs.  

GALL Report 

This report builds on a previous report, NUREG/CR-6490, "Nuclear Power Plant Generic Aging 
Lessons Learned (GALL)," which is a systematic compilation of plant aging information.  

NUREG/CR-6490 was based on information in over 500 documents: Nuclear Plant Aging 
Research (NPAR) program reports sponsored by the Office of Nuclear Regulatory Research, 
Nuclear Management and Resources Council (NUMARC, now NEI) industry reports addressing 
license renewal, licensee event reports (LERs), information notices, generic letters, and 
bulletins.  

The current effort reviews the aging effects on components and structures, identifies the 

relevant existing programs, and evaluates program attributes to manage aging effects for 

license renewal. This report is prepared with the technical assistance of the Argonne National 

Laboratory and the Brookhaven National Laboratory. As directed in the SRM, this report has 
the benefit of the experience from the staff members who conducted the review of the initial 

license renewal applications. Also, as directed in the SRM, the staff is seeking stakeholders' 
participation in the development of this report.  

The results of the GALL effort are presented in a table format. The table column headings are: 

Item, Structure and Component, Region of Interest, Material, Environment, Aging Effects, 
Aging Mechanism, References, Existing Aging Management Program, Evaluation and 
Technical Basis, and Further Evaluation. Program attributes are evaluated for their adequacy
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in managing certain aging effects for particular structures and components. The evaluation is 
based on the review of these 10 attributes: scope of program, preventive actions, parameters 
monitored or inspected, detection of aging effects, monitoring and trending, acceptance 
criteria, corrective actions, confirmation process, administrative controls, and operating 
experience. If the evaluation determines that a program is adequate to manage certain aging 
effects for a particular structure and component without change, the "Further Evaluation" entry 
would indicate no further staff evaluation is recommended for license renewal. Otherwise, it 
would recommend area(s) where the staff should focus its review.  

Application of GALL Report 

The GALL report is a basis document to the SRP that provides staff guidance in reviewing a 
license renewal application. License renewal applicants would submit information on specific 
existing programs that are relied on to manage certain aging effects for particular structures 
and components and would reference the GALL report as basis for program adequacy. The 
staff would follow the guidance in the SRP to verify that the applicants have identified the 
appropriate existing programs. The main focus of the staff review would be on augmented 
programs for license renewal. The SRP incorporating the GALL report is to be developed.

Draft - December 6, 19992



CHAPTER II

CONTAINMENT STRUCTURES
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Major Containment Structures

A. Pressurized Water Reactor (PWR) Containments 

B. Boilng Water Reactor (BWR) Containments
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CHAPTER II A

PRESSURIZED WATER REACTOR (PWR) 

CONTAINMENTS
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IH. CONTAINMENT STRUCTURES 
A. PWR Containments 
Al. Concrete Containments cRnforced and Prestressed) 

Existing Aging Management Program 
( MP) Evaluation and Technical Basis 

Scune as A1.2, Corrosiwn Aging This aging effect is not significant for the liner itself. See 

Mechanism Item A3. I.  

NUREG- 1611 identifies stress corrosion 
cracking of the steel liner as non
significant.

Same as Al. 1, Freeze/ Thaw Aging 
Medcanism 

Note: 10CFRS0.55a and IWL do not apply 
to bonded post-tensioning systems.  

NUREG-1611 identifies 
10CFR5O.55a/IWL for managing tendon 
and anchor corrosion.  

NUREG-1522 and IN 99-10 describe 
conditions in tendon access galleries 
conducive to corrosion of tendon 
anchorage components

Furtier 
Evaluation 

No.

I'

Same as Al. 1, Freeze!Thaw Aj

V, 1 6 ,

Managing the condition and environment in the tendon Yes.  

acmss gallery (e-g,, moisture and humidity) is a prudent Plant

way to manage the degradation (Le., corrosion) of specific 

bearing plates and other vertical tendon anchorage considera

components tion of the 
tendon 

gallery 
should be 
evaluated.
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Concrete Containments," April 13, 1999.  

NRC Regulatory Guide 1.35.1, "Determining Prestressing Forces for Inspection of Prestressed 
Concrete Containments," July 1990.  

NRC Regulatory Guide 1.163, "Performance-Based Coutainment Leak-Test Program," September 
1995.  

NRC Draft Regulatory Guide DG-1076, "Service Level I, II, and III Protective Coatings Applied to 
Nuclear Power Plants," February 1999.  

NUREG-1522, "Assessment of Inservice Conditions of Safety-Related Nuclear Power Plant 
Structures," June 1995.  

NUREG-1611, "Aging Management of Nuclear Power Plant Containments for License Renewal," 
September 1997.  

Nuclear Energy Institute, NEI 94-01, "Industry Guideline for Implementing Performance-Based 
Option of 10CFR Part 50, Appendix J,' Revision 0, July 26, 1995.  

V "vV 4- 4
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CHAPTER II B

BOILING WATER REACTOR (BWR) 

CONTAINMENTS
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CHAPTER III

STRUCTURES 
AND 

COMPONENT SUPPORTS
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CHAPTER III A

CLASS 1 STRUCTURES

Draft December 6, 1999



In STRUCTURES AND COMPONENT 

AsonGrouw 1 an .th prent lck o 
Existing Aging Management desgn (AMP) 

]z Bulletin M011 
IN _No. 87-07: 

The IE Buliten No.80-1p1 titln 'Masonr 
wap Designr was issued to address the 
oancern witt regard to the adequacy of 
the design criteria used in the design of 
masonry waols atd the apparnnt lack of 
design criteria coordination between the 
structural and piping/equipment design 
groups. It required all operating nuclear 
power plants to address this issue by 1) 

identifying anl masonry~walls In close 

proximity or having attachments from 
safety-related piping or equipment, and 2) 

performing reevaluation of design 
adequacy of the walls and the 
construction practices employed in the 

construction of these wails.

The NRC Information Notice (IN) No. 87

67 titled SLessons Learned from Regional 

Inspection of Licensee Actions in 

Response to XE Bulletin 80

1 1"documented the inspection experience 

conducted by the NRC staff with respect 

to plant-specific implementation and 

corrective actions in executing the IE 

Bulletin 80-11 requirements. During the 

inspections performed at several plants, a 

number of deficiencies having the 

potential for affecting plant safety were 

identified. In each case of the identified 

deficiencies, remedial action was required 

by the liensele. The IN No. 87-67 

concluded that the recurring nature of 

some of the observed cracks may justify 

the need for a periodic surveillance 

program to ensure that the level of 

sructul adequacy to whic 

ppliant p 

walls, tuct as lack of mortar crachdn 

and boundary conditions, remain as 

anlzd Teeoe a periodic Inspection 
and survilance program Insiuted by 
the licensee In h o rde with the 

Insights provided I IN No. 87-67, 

consetitthe part of a aging management 

program for masonlc walls that were 

covered by XE Bltion 80-1i. Such 
prgan, suifa properly managtued, sbul 

provide reasonable assuranc that any 

recurrence of aged-related deficienINe6 
(eg. mortar cracks tat ould poteniam lly 
compromise masonry walls intended

SUPPORTS 
corbuilding, pwR shield building, Cont rol omf

Fwai-ation and Technical asi 
(1) Sope of P-ogru The 1E Bulletin 80-11 and IN No.  

87-67 apply to all masonry walls which are in proximity 

to or having attachments from safety-related piping or 

equipment such that wall failure could affect a safety

related system. However, during the implementation of 

USI A-46, numerous instances of masonry -walls which 

are important to safety but not covered by the XE 

Bulletin 80-11 were identified, due to either 

reclassification of non-safety-related system to safety

related, or failing of non-safety-related system onto 

safety-related systems. In these cases, if the verification 

can be established that the masonry walls were 

evaluated and maintained in accordance with the 

requirements of the XE Bulletin 80-11 and the insights 

provided by the IN No. 87-67, the subject walls should 

be treated as within the scope encompassed by the IE 

Bulletin 80-11 and IN No. 87-67. (2 Preentive 

Actioen The IN No. 87-67 called for a periodic 

surveillance program by the licensee to monitor any 

specific conditions (e.g. mortar cracks) of masonry walls 

to ascertain that the level of structural adequacy to 

which licensees committed is maintained. It also 

suggested that the licensee's periodic surveillance 

program for managing the effects of cracking in masonry 

walls should include: 1) an analysis of the probable 

cause of the cracks; 

2) documentation of the repair efforts for these cracks or 

a demonstration of the structural adequacy of the walls, 

including the effects of the cracked block and mortar;, 

and 3) a description of the measures to be taken to 

prevent recurrence of similar cracking in th other 

shchte-r elated degrmasoyn o m ea niss, pe c t 
Howe~nover, no ls forin the periodic insecrtion 

the intended functions of the safety-related piigor 
equipment being supported by the walls, If the effects of 

aging-related degradat of masonry walls are lefa 
undeteoctedwal, as brengted andrumaryaged. fe Dt~edf 

e propey condued, Inpecton programs fo mllostctu e 

IE Bulledin 80-11 and IN No. 87-67 should provide 

reasonable assurur• that any recurrece~ of aged
related deficncle (e.g. mortar cracks) that could 

pomtenilly comprmise a masonry wall's nt-ended 

fucioswill be identified. I(? M w.n.t*.Ua 
Tt•rsff The IN No. 7-67 suggesteat periodic 

squrpmelancet moinituporte any spe~i wa~ils, th efect o 

mortar cracks) of masonry . w a a 

level of structural adequacy to *bic•h li~mcensee 
committed Is nmantalned, and almormaltlt s 

affecting facilty safty Identfid by the srelac 
program should be met with co progr. ing .o..th.e 

ato.The periodic Inspecions should provide 
predictabllity of the a rtnt of age-related degradation

'buLlding) 
Further 

Evaluation 
No.  

Acceptable 
for 
managing 
aging effect

U
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mI STRUCTURES AND COMPONENT SUPPORTS 
A2. Group 2 St•uctures • B• R reactor building with steel superstructure) 

Existing Aging Management PgmEvalton and Technical Basis 
(AMP) 

Same as Al. 1, Settlement Aging Same as AL. 1, Settlement Aging Mechanism 

Mechanism

Same as Al. 1, Erosion of Porous Concrete 

Subfoundation Aging Mechanism 

Same as Al.2, Corrosion Aging 
Mednmism 

Same as ALA Cradd•ig due to Res&tr 

Wrbkg Creep; Aggressive Environment

Same as Al. 1, Erosion of Porous Conrete SubfLmuTýdtiOn 
Aging Mechanism 

Same Al.2, C•rrosi•nt Ai M 

Note: NUREG- 1557, aging management of the metal 

-mand roofing for loss of material due to corrosion • s 

an olved issue.  

Same as AI.3, ncdI•-in, diue to Res&.a.t Slu-.kage 

CQ~p; Aggressim Environmnmt

Further 1 
Evaluation 
Same as 

AL.I, 
SettLement 
Aging 
Mechanism 

Same as 
Al. 1, 
Erosion of 
Porous 
Concrete 
Subfounda
tion Aging 
Mechanism 

Same as 
ALA2 
Cbrrosion 
Aging 
Mechanism 

Same as 
AI.3, 

-Crcng 
due to 

Shrinkag
resstie 

ment
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CHAPTER III B

COMPONENT SUPPORTS
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EI. STRUCTURES AND COMPONENT SUPPORTS 
B2 Supports for Cable Trays, Conduit, HVAC Ducts, Tube Track, Instrument Tubing Non-ASME Piping and 

Components Further

(AMP) 

Maintenance Rule 

(1OCFR50.65) 
-Structures monitoring

The 'Maintenance Rule' is intended to 

monitor the effectiveness of maintenance 

activities in nuclear power plants. It 

focuses on the adequacy of preventive 

and corrective maintenance activities.  

IOCFR50.65 requires each licensee to 

develop and implement a program to 

verify that the current licensing basis 
(CLB) is maintained through periodic 
testing and inspection of critical plant 

structures, systems, and components.  

The nuclear power industry, through the 

Nuclear Energy Institute (NEI), has 

developed guidance for the development of 

such programs. Rev. 2 to NUMARC 93-01 

was issued in April 1996. USNRC 

Regulatory Guide 1.160, Rev. 2, issued in 

March 1997, identifies this document as 

an acceptable approach to meeting the 

objectives of IOCFR50.65.  

Revision 2 to NUMARC 93-01 added 

Section 10.2.3, 'Monitoring the Condition 

of Structures." it emphasizes the 

importance of monitoring the conditio of 

plant structures. Quoting from this 

report, aMonitoring the condition of 
structures, like systems and components, 

should be predictive in nature and 

provide early warning of degradation. The 

baseline condition of plant structures 

should be established to facijitate 

condition monitoring activities." 

Reguiatory Position 1.5 -Monitoring of 

Structues' in RGI. 160, Rev. 2, states 

that the Maintenance Rule does not treat 

structures differently from systems and 

components The attributes of an 

acceptable structure monitoring program 
are discussed.  

Stuctures Monitoring Programs 
developed to meet the requirements of 

10CFR50.65 (Mlaiance Rule) can be 

credited for addressing aging 

management of structures and stuctural 

components to meet the requirements of 

10CFR54 (License Renewal). License

Evaluation and Technica Bais 

An applicant for License Renewal may reference its 

Structures Monitoring Program developed to meet the 

requirements of the Maintenance Rule (lOCFR50.65), as 

further defined and clarified by NUMARC 93-01, Revision 

2 and Regulatory Guide 1.160, Revision 2. The 

guidelines contained in these documents provide an 

adequate foundation for formulating licensee~specific MR 

Structures Monitoring Programs. An applicant for 

License Renewal should confirm that its MR Structures 

Monitorinc, "rogram adequately manages the effects of 

aging so that the intended functions of structures and 

component supports will be maintained, consistent with 

the current licensing basis, for the period of extended 

operatioi. The applicant should assess its MR 

Structures Monitoring Program against the attributes of 

an acceptable aging management program. Evaluation 

of MR Structures Monitoring against the ten (10) criteria 

for an acceptable aging management program follows: 

I 1)Scope of Program: The MR Structures Monitoring 

Program scope is defined by the licensee; it may or may 

not encompass all structures and structural components 

which must be reviewed for License Renewal. The 

applicant should clearly identify the structure/aging 

effect/aging mechanism combinations which are 

managed by the MR Structures Monitoring Program. For 

potential strucmre/aging effect/aging mechanism 

combinations not covered by the MR Structures 

Monitoring Program, the applicant should justify that it 

is not significant for the applicant% plant, or identify the 

applicable aging management program.  

(2) Preventi"e ALotls= Inspection and maintenance of 

protective coatings which inhibit corrosion of steel 

structural elements should be included as part of 

Structures Monitoring No specific preventive actions 

are identified for other aging mechanisms. (3) 

Parameters Mloitored/luspected= For MR Structures 

Monitoring Programs, specification of the parameters 

monitored or inspected is the responsibility of the 
icensee. For License Renewal, the specific parameters 

monitored or inspected should be linked to degradation 

of intended function(s) and should detect the presence 

and extent of aging effects. The inspection sa oP should 

include bolt-tightness checks for cc epansion 

anchors subjected to vibratory koadsj1teeiý 
should confirm that its specification jf parameters to be 

monitored or inspected is consistent with meeting 
Criterion 3.  

(4) Detection of Aglng Effects: Detection of aging 

effects before there is loss of intended function requires 

that periodic inspection be conducted, utirng 

appropriate inspection methods implemented by qualified 

inspectors. Under the maintenance Rule, the Inspection 

schedule, inspection methods and inspector 

qualifications are defined by the individual licensees. An 

applicant for License Renewal should Confirm that these 

elements of Its MR Structures Monitoring Program are 

consistent with meeting Criterion 4.

Evaluation No, if within 
the scope of 
the 
applicant's

MR 
Structures 
Monitoring 
Program.  
Otherwise, 
justification 
for non
applicability 
or details of 

plant
specific 

program 
need to be 
evaluated.  

tr 16
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I3L STRUCTURES AND COMPONENTS SUPPORTS Eents)C, 

B4 suprts for MiscelaeUS Mecha,•ic•,l Euiment e. . Crane ]DGs VC Sstern Comrn ents 

Existing Aging Management Program EFl-inion and Toechod E uation 

RvaluatlonaandefechnccaltBaNisifalithion 
Maintenance Rule An applicant for License Renewal may reference tsf 

(10CFR50.65) Structures Monitoring Program developed to meet the the scope of 

-Structures monitoring requirements of the Maintenance Rule (10CFR50.65), as the 

further defined and clarified by NUMARC 93-01, Revision applicant's 

The -Maintenance Rule" is intended to 2 and Regulatory Guide 1.160, Revision 2. The MR 

monitor the effectiveness of maintenance guidelines contained in these documents provide an Structures 

activities in nuclear power plants. It adequate foundation for formulating licensee-specific MR Monitoring 

focuses on the adequacy of preventive Structures Monitoring Programs. An applicant for Program.  

and corrective maintenance activities. License Renewal should confirm that its MR Structures Otherwise, 

Monitoring Program adequately manages the effects of justification 

IOCFR50.65 requires each licensee to aging so that the intended functions of structures and for non

develop and implement a program to component supports will be maintained, consistent with applicability 

veriy that the current licensing basis the current licensing basis, for the period of extended or details of 

(CLB) is maintained through periodic operation. The applicant should assess its MR plant

testing and inspection of critical plant Structures Monitoring Program against the attributes of specific 

* structures, systems, and components. an acceptable aging management program. Evaluation program 

The nuclear power industry, through the of MR Structures Monitoring against the ten (10) criteria need to be 

Nuclear Energy Institute (NEI), has for an acceptable aging management program follows: evaluated.  

developed guidance for the development of (1)Scope of Program: The MR Structures Monitoring 

such programs. Rev. 2 to NUMARC 93-01 Program scope is defined by the licensee; it may or may 

was issued in April 1996. USNRC not encompass all structures and structural components 3'4! 

Regulatory Guide 1.160, Rev. 2, issued in which must be reviewed for License Renewal- The 

March 1997, identifies this document as applicant should clearly identify the structure/aging 

an acceptable approach to meeting the effect/aging mechanism combinations which are 

objectives of l0CFR50.65- managed by the MR Structures Monitoring Program. For 
potential structure/aging effect/aging mechanism 

Revision 2 to NUMARC 93-01 added combinations not covered by the MR Structures 

Section 10.2.3, "monitoring the Condition Monitoring Program, the applicant should justify that it o 

of Structures." it emphasizes the is not significant for the applicant's plant, or identify the x 

importance of monitoring the condition of applicable aging management program.  

plant structres. Quoting from this (2) preventive Actions: Inspection and maintenance of 

report, "Monitoring the condition of protective coatings which inhibit corrosion of steel I 

structures, lirk systems and components, structural elements should be included as part of 

should be predictive in nature and Stjructures Monitoring. No specific preventive actions 

provide early warning of degradation. The are identified for other aging mechanisms.  

baseline condition of plant structures (3) Parameters Monitored/JInpected& For MR 

should be established to facilitate Structures Monitoring Programs, specification of the 

condition monitoring activitilm" parameters monitored or inspected is the responsib"ility 

of the licensee. For License Renewal, the specific 

Regulatory Position 1.5 "Monitoring of parameters monitored or inspected should be linked tC 

Structures' in RG1. 160, Rev. 2, states degradation of intended ftuncton(s) and should detect the 

that the Maintenance Rule does not treat presence and extent of aging effects. The inspection 

structures d renty fs systems and cope should include bolt-tightless checks for concrete 

components. The attributes of an epansion anchors subjected to v loratfll7 

acoeptable structur monitoring program applicant should confirm that its specification of 

are discussed- parameters to be monitored or inspected is consistent 

with meeting Criterion S.  

Strctures Monitoring Programs (4) Detection of bing Effects: Detction of aging 

developed to meet the requirements of effects before there is loss of intended function requires 

10CFR50.65 (Maintenance Rule) can be that periodic inspection be conducted. utilizing 

credited for addressing aging apppria nspection methods impleme d by qualified 

management of structures and stuctral Inspector. Under the maintenance Rulet, the inspection 

components to meet the requirements of schedule, inspection methods and inspector 

1OCFR54 (License Renewal). ikcense qualifications are defined by the individual licensees. An 

applicant for License Renewal should confirm that these 

elements of its MR Structures Monitoring Program are 

consistent with meeting criterion 4.

BDaft Deceml• t 6, 1999III B4-4



CHAPTER IV 

(12/06/99) 

REACTOR VESSEL, INTERNALS, AND 
REACTOR COOLANT SYSTEM



Major Plant Sections 

Al. Reactor Vessel (Boiling Water Reactor) 

A2. Reactor Vessel (Pressurized Water Reactor) 

B1. Reactor Vessel Internals (Boiling Water Reactor) 

B2. Reactor Vessel Internals (PWR) - Westinghouse 

B3. Reactor Vessel Internals (PWR) - Combustion Engineering) 

B4. Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Cl. Reactor Coolant Pressure Boundary (Boiling Water Reactor) 

C2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor) 

Dl. Steam Generator (Recirculating) 

D2. Steam Generator (Once-Through)



AL. Reactor Vessel (Boiling Water Reactor) 

Al.I Top Head Enclosure 

A1.1.1 Top Head 

Al. 1.2 Nozzles (Vent, Top Head Spray or RCIC, and Spare) 

Al.1.3 Head Flange 

Al. 1.4 Closure Studs and Nuts 

Al. 1.5 Vessel Flange Leak Detection Line 

Al.2 Vessel Shell 

A1.2.1 Vessel Flange 

A1.2.2 Upper Shell 

A1.2.3 Intermediate (Nozzle) Shell 

A1.2.4 Intermediate (Beltline) Shell 

A1.2.5 Lower Shell 

Al.2.6 Beltline Welds 

A1.2.7 Attachment Welds 

A1.3 Nozzles 

A1.3.1 Main Steam 

A1.3.2 Feedwater 

A1.3.3 High Pressure Coolant Injection (HPCI) 

A1.3.4 High Pressure Core Spray (HPCS) 

A1.3.5 Low Pressure Core Spray (LPCS) 

A1.3.6 CRD Return Line 

A1.3.7 Recirculating Water (Inlet & Outlet) 

A1.3.8 Low Pressure Coolant Injection (LPCI) or RHR Injection Mode
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Al.3.9 Isolation Condenser Supply 

AI.4 Nozzles Safe Ends 

A1.4.1 High Pressure Core Spray (HPCS) 

A1.4.2 Low Pressure Core Spray (LPCS) 

A1.4.3 CRD Return Line 

Al.4.4 Recirculating Water (Inlet & Outlet) 

A1.4.5 Low Pressure Coolant Injection (LPCI) or RHR Injection Mode 

A1.5 Penetrations 

A1.5.1 CRD Stub Tubes 

Al.5.2 Instrumentation 

A1.5.3 Jet Pump Instrument 

A1.5.4 Standby Liquid Control 

A1.5.5 Flux Monitor 

A1.5.6 Drain Line 

Al.6 Bottom Head 

A1.7 Control Rod Drive Mechanism 

A1.7.1 Housing 

Al.8 Support Skirt and Attachment Welds
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A2. Reactor Vessel (pressurized Water Reactor) 

A2. i Closure Head 

A2,1.1 Dome 

A2.1.2 Head Flange 

A2.1.3 Stud Assembly 

A2.1.4 Vessel Flange Leak Detection Line 

A2.2 Control Rod Drive Mechanism 

A2.2.1 Pressure Housing 

A2.3 Nozzles 

A2.3.1 Inlet 

A2.3.2 Outlet 

A2.3.3 Safety Injection (on some) 

A2.4 Nozzle Safe Ends 

A2.4.1 Inlet 

A2.4.2 Outlet 

A2.4.3 Safety Injection (on some) 

A2.5 Shell 

A2.5.1 Upper (Nozzle) Shell 

A2.5.2 Intermediate & Lower Shell 

A2.5.3 Vessel Flange 

A2.6 Core Support Pads 

A2.7 Bottom Head 

A2.7.1 Dome 

A2.8 Penetrations
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A2.8.1 

A2.8.2 

A2.8.3 

A2.9 Pressure 

A2.9.1 

A2.9.2 

A2.9.3

CRD Mechanism 

Instrumentation 

Leakage Monitoring Tubes 

Vessel Support 

Skirt Support 

Cantilever/Column Support 

Neutron Shield Tank
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B1. Reactor Vessel Internals (Boiling Water Reactor) 

B1.1 Core Shroud, Shroud Head, and Core Plate 

B 1.1.1 Core Shroud Head Bolts 

B1.1.2 Core Shroud (Upper, Central, Lbwer) 

B1.1.3 Core Plate 

B1. 1.4 Core Plate Bolts 

B1.1.5 Access Hole Cover 

BI.1.6 Shroud Support Structure 

B 1.1.7 Standby Liquid Control Line 

B1.1.8 LPCI Coupling 

B1.2 Top Guide 

B1.3 Feedwater Spargers 

B1.3.1 Thermal Sleeve 

B1.3.2 Distribution Header 

B1.3.3 Discharge Nozzles 

B1.4 Core Spray Lines and Spargers 

B 1.4.1 Core Spray Lines (Headers) 

B1.4.2 Spray Ring 

B1.4.3 Spray Nozzles 

B1.4.4 Thermal Sleeve 

B1.5 Jet Pump Assemblies 

B1.5.1 Thermal Sleeve 

BI.5.2 Inlet Header 

BI.5.3 Riser Brace Arm
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B1.5.4 Holddown Beams 

B1.5.5 Inlet Elbow 

B 1.5.6 Mixing Assembly 

B 1.5.7 Diffuser 

B1.5.8 Castings 

B1.6 Fuel Supports & CRD Assemblies 

B1.6.1 Orificed Fuel Support 

B1.7 Instrument Housings 

B1.7.1 Intermediate Range Monitor (IRM) Dry Tubes 

B1.7.2 Low Power Range Monitor (LPRM) Dry Tubes 

B1.7.3 Source Range Monitor (SRM) Dry Tubes
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 

B1. REACTOR VESSEL NT-ERNALS 3Bo•ling Water Reactor) 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect

Core Shroud.  
Shroud Head 
and Core Plate 

Core Shroud, 
Shroud Head 
and Core Plate

AXcc!ess H-ole7 
Cover 

Shroud 
Support 
structure 
(Shroud 
Support 
Cylinder.  
Shroud 
Support Plate, 
Shroud 
support Legs)

Alloy 6-00, 
Alloy 82 & 
182 welds 

Alloy 600.  
Alloy 82 & 
182 welds

2889C.  
High-Purity 
Water 

288&C, 
High-Purity 
Water

Crack 
Initiation 
and Growt 

CFrack 
Initiation 
and Growth

Aging 
Aechanism 

SCC

IV BI-10
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91.1.5 

B1.1.6

References 

ASME Section XI, 

1989 Edition.  
GE SIL 462 Sup. 3.  
BWRVIP-29.  
EPRI TR- 103515.  

ASME Section XI.  
1989 Edition.  
GE SIL 462 Sup. 3..  
BWRVEP-29.  
EPRI TR- 103515.  
BWRVIP-38.  
BWRVIP-52.  

Supporting 
BWRVIP.  
BWRVIP-03.  
BWRVIP-06.  
BWRVIP- 14.  
BWRVIP-44.  
BWRVIP-45.  
BWRVIP-59.  
BWRVIP-60.  
BWRVIP-62.  

Operating 
Experience 
NRC IN 88-03.  
NRC IN 92-57.



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor) 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same asfor the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes, 

Corrosion Cracking on Item BI.1.6 Item B1.1.6 shroud support structure. BWRVIP 

shroud support structure. 
Guideline 

Visual inspection (VT-3) is performed (1) Scope of Program: The program includes preventive Yes, 

according to ASME Section XM, IWB- measures to mitigate SCC. inservice inspection (ISI) to BWRVIP 

2500, category B-N-2. Guidance for monitor the effects of SCC on the intended function of the Guideline 

enhanced VT-I inspections and UT components. and repair and/or replacement as needed to 

inspections in plant specific programs. maintain the capability to perform the intended function.  

Coolant water chemistry Is monitored (2) Preventive Actions: Maintaining high water purity 

and maintained in accordance with (many BWRs now operate at <0.15 gS/cm2 ) reduces 

EPRI guidelines in TR- 103515 and susceptibility to SCC. Hydrogen additions are effective in 

BWRVIP-29 to minimize the potential of reducing electrochemical potentials in the recirculation 

crack initiation and growth. Plant piping system. but are less effective in the core region.  

programs also may include water Noble metal additions through a catalytic action appeaf-to 

chemistry measures such as strict increase the effectiveness of hydrogen additions in the 

controls on conductivity, hydrogen core region,. '_e emii .. &4 - -_ -_ 

addition, and use of noble metal so! (3)Parameters 

additions to reduce electrochemical Monitored/ Inspected: Inspection and flaw evaluation are 

potential. BWRVIP guideline Is under to be performed in accordance with referenced BWRVIP 

staff review. guideline, as approved by the NRC staff (4) Detection of 

Aging Effects: Degradation due to SCC can not occur 

without crack initiation and growth. (5) Monitoring and 

Trending: Inspection schedule in accordance with 

applicable, approved BWRVIP guideline is adequate for 

timely detection of cracks. (6) Acceptance Criteria: Any 

degradation is evaluated in accordance with applicable.  

approved BWRVIP guideline. (7) Corrective Actions: The 

corrective action proposed by the BWRVIP is under staff 

review. (8 & 9) coitfration Process and Administrative 
Controls: Site QA procedures, review and approval 

processes, and administrative controls are implemented 

in accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) Operating Experienc Cracking has 
occurred in a number of vessel internal components. Weld 

regions are most susceptible. although It is not clear 

whether this is due to sensitization and/or impurities 

associated with the welds or the high residual stresses in 

the weld regions.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes.  

Corrosion Cracking on Item BI.1.7 Item B1.1.7 standby liquid control line. BWRVIP 

standby liquid control line. Guideline 

Visual inspection (VT-3) is performed (1) Scope of Program:The program includes preventive Yes, 

according to ASME Section XI. IWB- measures to mitigate SCC. inservice inspection (ISI) to BWRVIP 

2500, category B-N-2. Guidance for monitor the effects of SCC on the intended function of the Guideline 

enhanced VT-I inspections and UT components, and repair and/or replacement as needed to 

inspections in plant specific programs. maintain the capability to perform the intended function.  

Coolant water chemistry is monitored (2) Preventive Actions: Maintaining high water purity 

and maintained in accordance with (many BWRs now operate at <0.15 ýrS/cm2 ) reduces 

EPRI guidelines in TR- 103515 and susceptibility to SCC. Hydrogen additions are effective in 

BWRVIP-29 to minimize the potential of reducing electrochemical potentials in the recirculation 

crack initiation and growth. Plant piping system, but are less effective in the core region.
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B2. Reactor Vessel Internals (PWR) - Westinghouse 

B2.1 Upper Intemals Assembly 

B2.1.1 Upper Support Plate 

B2.1.2 Upper Support Column 

B2.1.3 Upper Support Column Bolts 

B2.1.4 Upper Core Plate 

B2.1.5 Upper Core Plate Alignment Pins 

B2.1.6 Fuel Pins 

B2.1.7 Hold-Down Spring 

B2.2 RCCA Guide Tube Assemblies 

B2.2.1 RCCA Guide Tubes 

B2.2.2 RCCA Guide Tube Bolts 

B2.2.3 RCCA Guide Tube Support Pins 

B2.3 Core Barrel 

B2.3.1 Core Barrel 

B2.3.2 Upper Core Barrel Flange 

B2.3.3 Core Barrel Nozzles 

B2.3.4 Thermal Shield 

B2.4 Baffle/Former Assembly 

B2.4.1 Baffle/Former Plates 

B2.4.2 Baffle/Former Bolts 

B2.5 Lower Internal Assembly 

B2.5.1 Lower Core Plate 

B2.5.2 Fuel Pins
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B2.5.3 Lower Support Plate 

B2.5.4 Lower Support Plate Column 

B2.5.5 Lower Support Plate Column Bolts 

B2.5.6 Radial Keys and Clevis Inserts 

B2.5.7 Clevis Insert Bolts 

B2.6 Instrumentation Support Structure 

B2.6.1 Flux Thimble Guide Tubes 

B2.6.2 Flux Thimbles
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IV REACTOR VESSEL, INTERNALS.  
B2. REACTOR VESSEL _ NVERI 

Existing 

Aging Management Program (AMP) 

Visual inspection (VT-3) is performed 

according to Category B-N-3 of 

Subsection IWB. ASME Section XI 

(edition specified in 10 CFR 50.55a).  

Primary water chemistry is monitored 

and maintained in accordance with 

EPRI guidelines in TR- 105714 to 

minimize the potential of crack 
initiation and growth.

Visual inspection (VT-3) is performed 

according to Category B-N-3 of 
Subsection IWB. ASME Section X) 
(edition specified in 10 CFR 50.55a).  
Primary water chemistry is monitored 
and maintained in accordance with 
EPRI guidelines in TR-105714 to 
minimize the potential of crack 
initiation and growth.

LND REACTOR COOLANT SYSTEM 
W(ISWR) - West house

Evaluation and Technical Basis 
(1) Scope of Program: The program includes preventive 

measures to mitigate SCC of SS components, inservice 

inspection (151) to monitor the effects of SCC on the 

intended function of the components. and repair and/or 

replacement as needed to maintain the capability to 

perform the intended function. (2) Preventive Actions: 

PWR operating chemistry limits the halogens, sulfates.  

and oxygen In the primary water to less than 0.05. 0.05, 

and 0.005 ppm. respectively, during operation. However, 

introduction of oxygen can occur during shutdown and 

potential exists for the formation of more aggressive 

chemistry conditions by radiolysis in creviced regions or 

in low-flow stagnant regions. The AMP must rely upon 

inservice inspection (ISI) in accordance with ASME 

Section XI to detect possible degradation. (3) Parameters 

Monitored/inspected: The AMP monitors the effects of 

SCC on the intended function by detection and sizing of 

cracks by ISI. Table IWB-2500, category B-N-3 specifies 

visual VT-3 examination of all accessible surfaces of 

reactor internals. (4) Detection of Aging Effects: 

Degradation due to SCC can not occur without crack 

initiation and growth. VT-3 may not be adequate to detect 

tight cracks. Creviced and other inaccessible regions are 

difficult to inspect visually and supplementary LUT or 

other nondestructive examinations may be needed.  

(5) Monitoring and Trending: Inspection schedule in 

accordance with IWB-2400 is adequate for timely detection 

of cracks. (6) Acceptance Criteria: Any degradation is 

evaluated in accordance with IWB-3520. (7) Corrective 

Actions: Repair and replacement are in conformance with 

IWB-3140. (8 & 9) Corfrumation Process and 

Administrative Controls: Site QA procedures. review and 

approval processes. and administrative controls are 

implemented in accordance with requirements of 

Appendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renewal. (10) Operating 

Experience: Although stainless steel components'in PWRs 

have generally not been found to be affected by SCC 

because of low dissolved oxygen levels and control of 

primary water chemistry, potential for SCC exists from 

inadvertent introduction of contaminants into the 

primary coolant system (IN 84-18)r from the introduction 

of relatively high levels of dissolved oxygen during 

shutdownp or from aggressive chemistries that may 
idevelop in creviced regions. ]Cracking has occurred in S 

baffle former bolts i no th er of foreign plants (IN 98-1a ) 

and has now been observe in US plants. The •cpi i t sm 
of this• particular cracki has not yet been resolved.  

(1) Scope of functie progn.. includee preventive 
measures to mitig~t SCC of SS components. inservice 

inspection (ISI) t•monitor the effects of SCC on the 

intended furonn of thee components. and repair and/or 

replacem t aas nneeededd to maintain the capability to 

prolithe inteended function.. (2) Preventive Actions: 

operating chemistry limits the halogens, sulfates.  

d oxygen in the primary water to less than 0.05, 0.05.  

and 0.005 ppm, respectively, during operation, which

IV B2-5 DRAFT 
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Further 
Evaluation 

Yes 
Element 4 

should be 

further 
evaluated 

Yes 
Element 4 

should be 

further 
evaluated



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
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M2 R E'A CTO R V ESSE•':L IN E N L t w- R " w ,- W .-U r r-n 
Existing 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
greatly reduces susceptibility to IASCC. However, 

introduction of oxygen can occur during shut~down and 

potential exists for the formation of more aggressive 

chemistry conditions by radiolysis in creviced regions or 

in low-flow stagnant regions. Also for sufficiently high 

fluence levels. IASCC can occur even in low oxygen 

environments. The AMP must rely upon ISI in accordance 

with ASME Section XI to detect possible degradation.  

(3) Parameters Monitored/Inspected. The AMP monitors 

the effects of SCC on the intended function by detection 

and sizing of cracks by inservice inspection (ISI). Table 

IWB-2500, category B-N-3 specifies visual VT-3 

examination of all accessible surfaces of reactor 

internals. (4) Detection of Aging alects: Degradation due 

to IASCC can not occur without crack initiation and 

growth. VT-3 may not be adequate to detect tight cracks.  

The inspection technique, including the reliability in 

detecting the features of interest (crack appearance and 

size) in assuring the integrity of the component, should be 

specified. For example. enhancement of the visual VT- I 

examination to achieve a 1/2-mil (0.0005 in.) resolution, 

with the conditions (lighting and surface cleanness) for 

the ISI bounded by those used to demonstrate the 

resolution of the inspection technique. Creviced regions 

are difficult to inspect visually and supplementary UT or 

other nondestructive examinations may be needed. As an 

alternate to enhanced inspection. perform a component

specific evaluation including a mechanical loading 

assessment to determine the maximum tensile loading on 

the component during ASME Code Level A. B. C. and D 

conditions. (5) Monitoring and Trending: Inspection 

schedule in accordance with IWB-2400 is adequate for 

timely detection of cracks. (6) Acceptance Criteria: Any 

degradation is evaluated in accordance with IWB-3520.  

(7) Corrective Actions: Repair and replacement are in 

conformance with IWB-3140. (8 & 9) Coifrmation 
Process and Administrative Controls: Site QA procedures.  

review and approval processes. and administrative 
controls are implemented in accordance with 

requirements of Appendix B to 10 CFR Part 50 and will 

continue to be adequate for the period of license renewal.  

(10) Operating Experience: Although the only cracking 

presently directly attributable to LASCC in PWRs occurred 

in SS fuel cladding used in early reactors. susceptibility to 

this degradation will increase as plant operating time and 

hence accumulated fluence levels indrease. The role that 

LASCC has played in the more recent cracking that has 

occurred in SS baffle/former bolts in U.S. plants as well as 

foreign plants (IN 98-Il) in not yet universally agreed 
upon.  

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1. evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for .he, 

14% for baffle-former assemblies over a component or must provide an AMP. -'ke C p (,cC, ''.4 
40.yplantlifetolessthan 3%forthe .5 6 1  ; •JJ1fc /" f ý ý W "s ) ; 4 1 

most highly irradiated sections of the ;o c " , • ,e C Ca .  

internals at 60 y.



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

32. REACTOR VESSEL INTERNALS [PWR) - Wesýtnghouse

Aging Management Program (AMP)

Same as for the effect .of Stress 
SCorrosion Cracking on Items B2. 1.3 

upper support column bolts. B2.1.5 
upper core plate alignment pins, arid 

B2.1.6 ful pins.  

Plant specific aging management 
program. Based on EPRI TR- 107521.  

estimates of void swelling vary from 

14% for baffle-former assemblies over a 

40-y plant life to less than 3% for the 

most highly irradiated sections of the 

inter-als at 60 y.  

Visual inspection (VT-3) is performed 

according to Category B-N-3 of 

Subsection IWB. ASME Section Xl.

Evaluation and Technical Basis 

(continued from previous page) 

internals. (4) Detection qf Aging Effects: Degradation due 

to SCC can not occur without crack initiation and growth.  

Historically the VT-3 visual examinations have not 

identified bolt cracking because cracking occurs at the 

juncture of the bolt head and shank, which is not 

accessible for visual inspection. Creviced and other 

inaccessible regions are difficult to inspect visually.  

Supplementary UT examinations may be needed.  

(5) Monitoring and Trending: Inspection schedule In 

accordance with IWB-2400 is adequate for timely detection 

of cracks. (6) Acceptance Criteria: Any degradation is 

evaluated in accordance with IWB-3520. (7) Corrective 

Actions: Repair and replacement are in conformance with 

MB.-3140. (8 & 9) Cod-irmatimo Pxcew and 

Administrative Controls: Site QA procedures, review and 

approval processes, and administrative controls are 

implemented in accordance with requirements of 

Appendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renewal. (10) Operating 

Experience: Although stainless steel components in PWRs 

have generally not been found to be affected by SCC 

because of low dissolved oxygen levels and control of 

primary water chemistry, potential for SCC exists from 

inadvertent introduction of contaminants into the 

primary coolant system (IN 84-18). from the introduction 

of relatively high levels of dissolved oxygen during 

shutdown, or from aggressive chemistries that may 

develop in creviced regions. Cracking has occurred in SS 

baffle former bolts in a number of foreign plants (IN 98-11) 

and has now been observed in US plants. The mechanism 

of this particular cracking has not yet been resolved. SCC 

has also been observed in Ni alloy (Alloy X-750) control 

rod drive guide tube support pins (IN 82-29). Replacement 

components with a different heat treatment appear to be 

less susceptible to cracking.  

Same as for the effect of Stress Corrosion Crackin on 

Items B2.1.3 upper support column bolts. B2.1.5 upper core 

plate alignment pins, and B2.1.6 fuel pins.  

Plant specific aging management program is to be 

evaluated. The applicant must provide the basis for 

concluding that void swelling is not an issue for the 

component or must provide an AMP. "TN C; Jc C a 

Same as the effect of Stress Relaxation on Item H2.1.7, 

hold-down spring.

Further 7 
Evaluation 

Yes 
Element 4 
should be 
further 
evaluated 

Yes 
TLAA 

i )I

Ishould be Yutes 
Eeenautsed
further 
evaluated
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IV REACTOR VESSEL. INTERNALS. AND REACTOR COOLANT SYSTEM 

B2. REACTOR VESSEL INTERNALS OnWRM - Westinghouse 

Existing 

Aging Management Program (AMP) Evaluation and Technical Basis 

Plant specific aging management Plant specific aging management program Is to be 

program. Based on EPRI TR- 10752 1, evaluated. The applicant must provide the basis for 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies aver a component or must provide an AMP - '-- ' &, t ; 

40-yplantlife to less than 3% for the ,xcs•0\ W'l )' $ c•' • l,4- 

most highly irradiated sections of the 

internals at 60 y. 5 e 

Visual Inspection (VT-3) is performed (1) Scope of Program: The program includes inservice 

according to Category B-N-3 of Inspection (ISI) to detect cracking and/or failure, and 

Subsection IWB, ASME Section XI. repair and/or replacement as needed to maintain the 

capability to perform the intended function.  

(2) Preventive Actions: No practical preventative actions 

are possible. Stainless steels are susceptible to 

embrittlement under neutron Irradiation. Fracture 

toughness will depend strongly on the fluence on a 

particular component. Components can be screened out if 

the maximum tensile loading on the component under 

ASME Code Level A. B, C. and D conditions is sufficiently 

low. (3) Parameters Monitored/Inspected. The AMP 

monitors the effects of neutron irradiation embrittlement 

on the intended function of the component by detection 

and sizing of cracks by inservice inspection (ISI). Table 

IWB-2500, category B-N-3 specifies visual VT-3 

examination of all accessible surfaces of reactor 

internals. (4) Detection ofAging Fffectsa 
-- € Nn7-a-- Cracking

Components have been designed or 
evaluated for fatigue for a 40 y design 
life, according to the requirements of 
the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Visual inspection (VT-3) is performed 
according to Category B-N-3 of 

Subsection IWB. ASME Section Xl.

is expected to initiate at the surface and should be 
detectable by ISI except for some crevice regions. VT-3 

may not be adequate to detect tight cracks. Also. creviced 

regions are difficult to inspect visually and supplementary 

LUT or other nondestructive examinations may be needed.  

(5) Monitoring and Trending: Inspection schedule in 

accordance with IWB-2400 is adequate for timely detection 

of cracks. (6) Acceptance Criteria: Any degradation is 

evaluated in accordance with IWB-3520. (7) Corrective 

Actions: Repair and replacement are in conformance with 

1WB-3140. (8 & 9) coqf• nation Proce and 

Administrative Controls: Site QA procedures. review and 

approval processes. and administrative controls are 

implemented in accordance with requirements of 

Appendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renewal. (10) Operating 

Experience: No instances of internals degradation have 

been recorded that have been definitely attributed to 

irradiation embrittlement.  

Fatigue is a time-limited aging analysis tTiAA) to be 

performed for the period of license renewal, and Generic 

Safety issue (GSlJ-190 is to be addressed.  

Same as for the effect of Wear on Items B2.1.5 upper core 

plate alignment pins and B2.1.6 fuel pins.

Further 
Evaluation 

Yes 
TLAA 

Yes 
Elements 3 
and 4 
should be 
further 
evaluated 

Yes 
TLAA 

No
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IV REACTOR VESSEL. INTERNALS. AND REACTOR COOLANT SYSTEM 

B2. REACTOR _ESEL Vn'L- WW - WestFnhouse 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Items B2. 1. 1. Items B2. 1. 1. upper support plate. B2.1.4 upper core plate, Element 4 

upper support plate, B2.1.4 upper core and B2.1.7 hold-down spring, should be 

plate. and B2.1.7 hold-down spring. further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Items B2. 1. 1, upper support plate. Element 4 

Items B2. 1.1. upper support plate. B2.1.4 B2.1.4 upper core plate, and B2.1.7 hold-down spring, should be 

upper core plate, and B2. 1.7 hold-down further 

spring. 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1. evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. P pV(;-ca i I

40-y plant life to less than 3% for the X \ OTJelic )c 'ý 1 .,J4 1 ,C.•c+A 

most highly irradiated sections of the ," V ,e ' 

internals at 60 y. ...  

Plant-specific aging management Plant-specific aging management program is to be Yes 

program. Historically the VT-3 visual evaluated. No AMP 

examinations have not identified 
baffle/former bolt cracking because 
cracking occurs at the juncture of the 
bolt head and shank, which is not 
accessible for visual inspection.  
However, recent UT examinations of the 
baffle/former bolt have identified 
cracking in several plants. The 
industry is currently addressing the 
issue of baffle bolt cracking in the PWR 
Materials Reliability Project. Issues 
Task Group (ITG) activities to 
determine, develop, and implement the 

necessary steps and plans to manage the 
applicable aging effects on a plant 
specific basis.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Crackirig on Yes 

Corrosion Cracking on Item B2.4.2 Item B2.4.2 baffle/former bolts. No AMP 

baffle/former bolts.  

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP.  

40-y plant life to less than 3% for the 
most highly irradiated sections of the 

internals at 60 y.
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IV REACTR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 

BZ REACTOR VESSEL TERNALS (PWR -Wesngiouse"

Existing 
Aging Management Program (AMP)

Visual inspection (VT-3) is performed 

according to Category B-N-3 of 

Subsection IWB, ASME Section XM.

Components have been designed or 
evaluated for fatigue for a 40 y design 

life, according to the requirements of 

the original licensing criteria or ASME 

Section III (edition specified in 10 CFR 
50.55a), Subsection NG.

Visual inspection (VT-3) is performed 
according to Category B-N-3 of 

Subsection IWB. ASME Section XM.  

Same as for the effect of Stress 

Corrosion Cracking on Items B2. 1. 1.  

upper support plate, B2.1.4 upper core 

plate, and B2.1.7 hold-down spring.  

Same as for the effect of Irradiation 

Assisted Stress Corrosion Cracking on 

Items B2.1.1, upper support plate. B2.1.4 

upper core plate. and B2.1.7 hold-down 
spring.  

Plant specific aging management 
program. Based on EPRI TR- 107521.  

estimates of void swelling vary from 

14% for baffle-former assemblies over a 

40-y plant life to less than 3% for the 

most highly irradiated sections of the 
internals at 60 y.  

Visual inspection (VT-3) is performed 

according to Category B-N-3 of 

Subsection IWB. ASME Section M.  

Components have been designed or 

evaluated for fatigue for a 40 y design 

life, according to the requirements of 

the original licensing criteria or ASME 

Section III (edition specified in 10 CFR 

50.55a). Subsection NG.  

Same as for the effect of Stress 

Corrosion Cracking on Items B2.1.3 

upper support column bolts. B2.1.5 

upper core plate alignment pins, and 

82.1 .6 •Iel pins.

�1
Evaluation and Technical Basis

Same as for the effect of Neto raition 
Embrittlement on Items B2.3.1 thru B2.3.3 core barrel, 

upper core barrel flange. core barrel nozzles.  

Fatigue is a time-limited aging analysis UTLAA) to be 

performed for the period of license renewal, and Generic 

Safety Issue (GSI]-190 is to be addressed.

Same as for the effect of Stress Relaxation on Item B2.1.7 

hold-down spring.  

Same as for the effect of Stress Corrosion Cracking on 

Items B2.1.1. upper support plate, B2.1.4 upper core plate, 

and B2.1.7 hold-down spring.  

Same as for the effect of Irradiation Assisted Stress 

Corrosion Cracking on Items B2. 1. 1. upper support plate, 

B2.1.4 upper core plate. and B2.1.7 hold-down spring.  

Plant specific aging management program is to be 

evaluated. The applicant must provide the basis for 

concluding that void swelling is not an issue for the 

component or must provide an AM. P ,'" c < K ,./ 

Same as for the effect of Neutron Irradiation 

Embrittlement on Items B2.3.1 thru B2.3.3 core barrel.  

upper core barrel flange, core barrel nozzles.  

Fatigue Is a time-limited aging analysis fTLAAJ to be 

performed for the period of license renewal, and Generic 

Safety Issue (GSI)- 190 is to be addressed.

Same as for the effect of Stress Corrosion Cracking on 
Items B2.1.3 upper support column bolts, B2. 1.5 upper core 

plate alignment pins. and B2.1.6fuel pins.
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Further 
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should be 
further 
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Yes 
Element 4 
should be 
further 
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Yes 
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Yes 
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should be 
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Yes 
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should be 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Existing 
Aging Management Program (AMP)

Same as for the effect of Stress 
Corrosion Cracking on Items B2.1.3 

upper support column bolts. B2.1.5 

upper core plate alignment pins. and 

B2.1.6 fuel pins.

-I

-I

Plant specific aging management 
program. Based onEPRITR-107521, 
estimates of void swelling vary from 
14% for baffle-former assemblies over a 
40-y plant life to less than 3% for the 
most highly irradiated sections of the 
internals at 60 y.

Visual inspection (VT-3) is performed 
according to Category B-N-3 of 

Subsection IWB, ASME Section XI.

Visual inspection (VT-3) is performed 
according to Category B-N-3 of 

Subsection [WB. ASME Section XI.

Visual inspection (VT-3) is performed 
according to Category B-N-3 of 
Subsection IWB, ASME Section XM.

Evaluation and Technical Basis 

Same as for the effect of Stress Corrosion Cracking on 

Items B2. 1.3 upper support column bolts, B2. 1.5 upper core 

plate alignment pins, and B2.1.6 fuel pins.  

Plant specific aging management program is to be 

evaluated. The applicant must provide the basis for 

concluding that void swelling is not an issue for the 

component or must provide an AMP. P Ap P'e -

Same as for the effect of Neutron Irradiation 
Embrittlement on Items B2.3. I thru B2.3.3 core barrel.  

upper core barrel flange. core barrel nozzles.

Same as for the effect of Stress Relaxation on Item B2. 1.7 
hold-down spring.  

Same as for the effect of Wear on Items B2.1.5 upper core 

plate alignment pins and B2.1.6 fuel pins.

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life. according to the requirements of Safety Issue (GSI)- 190 is to be addressed.  

the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 

50.55a). Subsection NG.  

Same asfor the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Items B2.1.1, Items B2. 1.1, upper support plate. B2.1.4 upper core plate. Element 4 

upper support plate, B2.1.4 upper core and B2.1.7 hold-down spring. should be 

plate, and B2. 1.7 hold-down spring, further 
evaluated 

-- ... - g..~.s.. ~AC-sted Stress Yes

Same as for the effect of irradiation 
Assisted Stress Corrosion Cracking on 

Items B2. 1.1. upper support plate. B2.1.4 

upper core plate, and B2.1.7 hold-down 
spring.

Plant sonclfic ag!rni tronagement 
program. Based on EPRI TR-107521.  
estimates of void swelling vary from 
14% for baffle-former assemblies over a 
40-y plant life to less than 3% for the 
most highly irradiated sections of the 
internals at 60 y.

Corrosion Cracking on Items B2. 1.1. upper support plate.  

B2.1.4 upper core plate. and B2.1.7 hold-down spring.

Plant specific aging management program is to be 
evaluated. The applicant must provide the basis for 
concluding that void swelling is not an issu7 for the 
component or must provide an AMP. ] f f.-•c.. .J 

&4- OCeJ. i r• 1•04i,, , CL" )

Element 4 
should be 
further 
evaluated 

Yes 
TLAA
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 

52. REACTOR VESSEL nmTERNALS (WrR) - Westingho•ue

Aging Management Program (AMP)

Same as for the effect of Thermal Aging 

and Neutron Irradiation Embrittlement 

on Item B2.1.2, upper support column 

constructed of CASS.  

Visual inspection (vT-3) is performed 

according to Category B-N-3 of 

Subsection IWB. ASME Section X).  

Components have been designed or 

evaluated for fatigue for a 40 y design 

life, according to the requirements of 

the original licensing criteria or ASME 

Section III (edition specified in 10 CFR 

50.55a), Subsection NG.  

Same asfor the effect of Stress 

Corrosion Cracking on Items B2. 1. 1.  

upper support plate. B2.1.4 upper core 

plate, and B2. 1.7 hold-down spring.  

Same as for the effect of Irradiation 

Assisted Stress Corrosion Cracking on 

Items B2. 1.1. upper support plate. B2.1.4 

upper core plate, and B2.1.7 hold-down 

spring.  
Plant specific aging management 

program. Based on EPRITR-107521.  
estimates of void swelling vary from 

14% for baffle-former assemblies over a 

40-y plant life to less than 3% for the 

most highly irradiated sections of the 

internals at 60 y.  

Visual inspection (VT-3) is performed 

according to Category B-N-3 of 

Subsection IWB, ASME Section XI.
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Evaluation and Technical Basis 

Same as for the effect of Thermal Aging and Neutron 

Irradiation Embrittlement on Item B2.1.2. upper support 

column constructed of CASS.  

Same as for the effect of Wear on Items B2.1.5 upper core 

plate alignment pins and B2.1.6 fuel pins.  

Fatigue is a time-limited aging analysis aTLAA) to be 

performed for the period of license renewal, and Generic 

Safety Issue (GSI)- 190 is to be addressed.  

Same as for the effect of Stress Corrosion Cracking on 

Items B2.1.1. upper support plate. B2.1.4 upper core plate, 

and B2. 1.7 hold-down spring.  

Same as for the effect of Irradiation Assisted Stress 

Corrosion Cracking on Items B2. 1. 1, upper support plate.  

B2. 1.4 upper core plate, and B2. 1.7 hold-down spring.  

Plant specific aging management program is to be 

evaluated. The applicant must provide the basis for 

concluding that void swelling is not an issue for the 

component or must provide an AMP. r• - p C. 

Same asfor the effect of Wear on Items B2.1.5 upper core 

plate alignment pins and B2.1.6 fuel pins.

Further 
Evaluation 
No 

No 

Yes 
TLAA 

Yes 
Element 4 
should be 
further 
evaluated 
Yes 
Element 4 
should be 
further 
evaluated 
Yes 
TLAA 

No



B3. Reactor Vessel Internals (PWR) - Combustion Engineering 

B3. I Upper Internals Assembly 

B3. 1.1 Upper Guide Structure Support Plate 

B3. 1.2 Fuel Alignment Plate 

B3.1.3 Fuel Alignment Plate Guide Lugs 

B3.1.4 Hold-Down Rings 

B3.2 CEA Shroud Assemblies 

B3.2.1 CEA Shrouds 

B3.2.2 CEA Shrouds Bolts 

B3.2.3 CEA Shrouds Extension Shaft Guides 

B3.3 Core Support Barrel 

B3.3.1 Core Support Barrel 

B3.3.2 Core Support Barrel Upper Flange 

B3.3.3 Core Support Barrel Alignment Keys 

B3.4 Core Shroud Assembly 

B3.4.1 Core Shroud Assembly 

B3.4.2 Core Shroud Assembly Bolts 

B3.4.3 Core Shroud Tie Rods 

B3.5 Lower Internal Assembly 

B3.5.1 Core Support Plate 

B3.5.2 Fuel Alignment Pins 

B3.5.3 Lower Support Structure Beam Assemblies 

B3.5.4 Core Support Column 

B3.5.5 Core Support Column Bolts
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B3.5.6 Core Support Barrel Snubber Assemblies
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

B3. REACTOR VESSEL INTERNALS (PWR) - ABB/Con2bustion Engineering 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
inaccessible regions are difficult to inspect visually.  

Supplementary UT examinations may be needed.  
(5) Monitoring and Trending: Inspection schedule in 

accordance with VtWB-2400 is adequate for timely detection 

of cracks. (6) Acceptance Criteria: Any degradation is 
evaluated in accordance with IWB-3520. (7) Corrective 

Actions: Repair and replacement are in conformance with 

IWB-3140. (S & 9) Coiifirmation Process and 
Administrative Controls: Site QA procedures, review and 

approval processes, and administrative controls are 

implemented in accordance with requirements of 

Appendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renewal. (10) Operating 
Experience: Although stainless steel components in PWRs 

have generally not been found to be affected by SCC 
because of low dissolved oxygen levels and control of 

primary water chemistry. potential for SCC exists from 

inadvertent introduction of contaminants into the 

primary coolant system (IN 84-18), from the introduction 
of relatively high levels of dissolved oxygen during 
shutdown, or from aggressive chemistries that may 

develop in creviced regions. Cracking has occurred in SS 

baffle former bolts in a number of foreign plants (IN 98-11) 
and has now been observed in US plants. The mechanism 
of this particular cracking has not yet been resolved. SCC 

has also been observed in Ni alloy (Alloy X-750) control 

rod drive guide tube support pins (IN 82-29). Replacement 
components with a different heat treatment appear to be 
less susceptible to cracking.  

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Items B3. 1.1 upper guide structure Element 4 

Items B3.1.1 upper guide structure support plate, B3.1.2 fuel alignment plate, and B3.1.3fuel should be 

support plate. B3.1.2 fuel alignment alignment plate guide lugs. further 

plate, and B3.1 .3fuel alignment plate evaluated 

guide lugs-.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B3.2.2 CEA Item B3.2.2 CEA shroud bolts. Element 4 

shroud bolts, should be 
further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR-107521. evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. A/ o 
40-y plant life to less than 3% for the kLj aY-i4 j [of " . .11 ; 

most highly irradiated sections of the ,';A-t \/d ," (k.1 

interals at 60 y.  

Visual inspection (VT-3) is performed Same as for the effect of Wear on Items B3. 1.1 upper guide No 

according to Category B-N-3 of structure support plate. B3.1.3 fuel alignment plate guide 

Subsection IWB, ASME Section XM. lugs.. and B3.1.4 hold-down ring.
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
S -.- ,v..,~'a~'v q---All c aywa" - A11/InCmbutstion Engineerilng

Existing A Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

(continued from previous page) 
Inspection schedule in accordance with IWB-2400 is 

adequate for timely detection of cracks. (6) Acceptance 

Criteria: Any degradation is evaluated in accordance with 

IWB-3520. (7) Corrective Actions: Repair and replacement 

are in conformance with IWB-3140. (8 & 9) Confirmation 

Process and Administrative Controls: Site QA procedures.  

review and approval processes, and administrative 

controls are implemented in accordance with 

requirements of Appendix B to 10 CFR Part 50 and will 

continue to be adequate for the period of license renewal.  

(10) Operating Experience: There are no reports of stress 
-v., %A-1 damna in reacttor vessel internals.

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Items B3. 1.1 Items B3.1.1 upper guide structure support plate, B3.1.2 Element 4 

upper guide structure support plate. fuel alignment plate. and B3. 1.3 fuel alignment plate guide should be 

B3.1.2 fuel alignment plate. and B3.1.3 lugs. further 

fuel alignment plate guide lugs. evaluated 

Same as for the effect of Irradiation Same asfor the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Items B3. 1.1 upper guide structure Element 4 

Items B3. 1.1 upper guide structure support plate. B3.1.2 fuel alignment plate, and B3.1.3 fuel should be 

support plate, B3.1.2 fuel alignment alignment plate guide lugs. further 

plate, and B3.1.3 fuel alignment plate evaluated 

guide lugs._____ 
Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. A) P00 1 .• .1 
40-y plant life to less than 3% for the 10ýs' I lef[• •• -0]'' 

most highly irradiated sections of the C-5$o • ,'-A Va y I i 5-Le 
internals at 60 y.  

Visual inspection (VT-3) is performed (1) Scope of Program: The program includes inservice Yes 

according to Category B-N-3 of inspection (ISI) to detect cracking and/or failure, and Elements 3 

Subsection IWB, ASME Section M. repair and/or replacement as needed to maintain the and 4 

capability to perform the intended function. should be 
(2) Preventive Actions: No practical preventative actions further 

are possible. Stainless steels are susceptible to evaluated 
embrittlement under neutron irradiation. Fracture 
toughness will depend strongly on the fluence on a 
particular component. Components can be screened out if 
the maximum tensile loading on the component under 

ASME Code Level A. B, C. and D conditions is sufficiently 
low. (3) Parameters Monitored/Inspected& The AMP 
monitors the effects of neutron irradiation embrittlement 
on the intended function of the component by detection 
and sizing of cracks by inservice inspection (ISI). Table 
IWB-2500. category B-N-3 specifies visual VT-3 
examination of all accessible surfaces of reactor 
internals. (4) Detection of Aging Effects. Loss of fracture 
toughness is of consequence only if cracks exist. Cracking 
is expected to initiate at the surface and should be 
detectable by ISI except for some crevice regions. VT-3 
may not be adequate to detect tight cracks. Also, creviced 
regions are difficult to inspect visually and supplementary 
UT or other nondestructive examinations may be needed.  
(5) Monitoring and Trending: Inspection schedule in 

accordance with IWB-2400 is adequate for timely detection 
of cracks. (6) Acceptance Criteria: Any degradation Is
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B3. REACTOR VESSEL INTERNALS (PWR) - ABB/Combustion Engineering

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

(continued fron c previous page) 
evaluated in accordance with IWB-3520. (7) Corrective 
Actions: Repair and replacement are in conformance with 
IWB-3140. (8 & 9) Confirmation Process and 
Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls ame 
implemented in accordance with requirements of 
Appendix B to 10 CFR Part 50 and will continue to be 
adequate for the period of license renewal. (10) Operating 
Experience: No instances of internals degradation 
recorded have been definitely attributed to irradiation 
embrittlement.

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)-190 is to be addressed.  
the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Visual inspection (VT-3) is performed Same as for the effect of Wear on Items B3. 1.1 upper guide No 

according to Category B-N-3 of structure support plate, B3.1.3 fuel algnment plate guide 

Subsection IWB, ASME Section XI. tugs., and B3.1.4 hold-down ring.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Items B3.1. 1 Items B3.1.1 upper guide structure support plate, B3.1.2 Element 4 

upper guide structure support plate, fuel alignment plate, and B3.1.3 fuel alignment plate guide should be 

B3.1.2 fuel alignment plate, and B3.1.3 tugs. further 

fuel alignment plate guide lugs. evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Items B3.1.1 upper guide structure Element 4 

Items B3.1.1 upper guide structure support plate, B3.1.2 fuel alignment plate, and B3.1 .3 fuel should be 

support plate, B3.1.2 fuel alignment alignment plate guide lugs. further 

plate, and B3.1.3 fuel alignment plate evaluated 
guide lugs.  

Plant specific aging mamagement Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. Pip P$ I" C , • i 

40-yplantlifetolessthan3%forthe . / I,• "
most highly irradiated sections of the C • , ' " 
internals at 60 y.  

Visual inspection (VT-3) is performed Same as for the effect of Neutron Irradiation Yes 

according to Category B-N-3 of Embrittlement on Items B3.3.1 core support barrel and Elements 3 

Subsection IWB, ASME Section XI. B3.3.2 core support barrel upperflange. and 4 
should be 
further 
evaluated
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
RB3 RE'ACTOR VESSEL INTERNALS WPWR) - ABB/Combustion Engineering

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Components have been designed or Fatigue is a time-limited aging analysis MTLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life. according to the requirements of Safety Issue (GSI)-190 is to be addressed.  
the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a). Subsection NG.  

Same asfor the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B3.2.2 CEA Item B3.2.2 CEA shroud bolts. Element 4 

shroud bolts. should be 
further 
evaluated 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B3.2.2 CEA Item B3.2.2 CEA shroud bolts. Element 4 

shroud bolts. should be 
further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. P i t"I c r 

40-y plant life to less than 3% for the \ L4,pr 1Iýy n (, ' -.- • 

most highly irradiated sections of the 

internals at 60 y.  

Visual inspection (VT-3) is performed Same as for the effect of Neutron Irradiation Yes 

according to Category B-N-3 of Embrittlement on Items B3.3.1 core support barrel and Elements 3 

Subsection IWB, ASME Section XI. B3.3.2 core support barrel upper flange. and 4 
should be 
further 
evaluated 

Visual inspection (VT-3) is performed Same asfor the effect of Stress Relaxation on Item B3.2.2 Yes 

according to Category B-N-3 of CEA shroud bolts. Elements 3 

Subsection IWB, ASME Section XI. and 4 
should be 
further 
evaluated 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Items B3. 1.1 Items B3. 1.1 upper guide structure support plate, B3.1.2 Element 4 

upper guide structure support plate, fuel alignment plate, and B3.1.3 fuel alignment plate guide should be 

B3.1.2 fuel alignment plate, and B3.1.3 lugs. further 

fuel alignment plate guide lugs. evaluated 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B3.2.2 CEA Item B3.2.2 CEA shroud bolts. Element 4 

shroud bolts. should be 
further 
evaluated
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
RB REACTOR VESSEL INTERNALS (PWR) - ABB/Combustion Engineering

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Items B3. I. upper guide structure Element 4 

Items B3.1.1 upper guide structure support plate. B3.1.2 fuel alignment plate, and B3.1.3 fuel should be 

support plate. B3.1.2 fuel alignment alignment plate guide lugs. further 

plate. and B3. 1.3fuel alignment plate evaluated 

guide lugs.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B3.2.2 CEA Item B3.2.2 CEA shroud bolts. Element 4 

shroud bolts. should be 
further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 107521, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. p p p1, c c 

40-y plant life to less than 3% for the 5] 4 lJfr•$ /, j4 l,,' 
most highly irradiated sections of the 

internals at 6 0Oy. C" ,.~vo!Cl~-j 

Visual inspection (VT-3) is performed Same as for the effect of Neutron Irradiation Yes 

according to Category B-N-3 of Embrittlement on Items B3.3.1 core support barrel and Elements 3 

Subsection IWB, ASME Section XI. B3.3.2 core support barrel upper flange. and 4 
should be 
further 
evaluated 

Visual inspection (Vr-3) is performed Same as for the effect of Stress Relaxation on Item B3.2.2 Yes 

according to Category B-N-3 of CEA shroud bolts. Elements 3 

Subsection IWB, ASME Section XI. and 4 
should be 
further 
evaluated
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B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

B4. 1 Plenum Cover and Plenum Cylinder 

B4.2 CRA Guide Tube Assemblies 

B4.2. 1 Tubes 

B4.2.2 Spacer Casting 

B4.2.3 Spider Casting 

B4.2.4 Bolts 

B4.3 Upper Grid Assembly 

B4.3.1 Upper Grid Rib Section 

34.3.2 Upper Grid Assembly Bolts 

B4.3.3 Plenum Rib Pads 

B4.4 Core Support Assembly 

B4.4.1 Core Support Shield 

B4.4.2 Core Support Shield Flange 

B4.4.3 Core Support Shield to Core Barrel Bolts 

B4.5 Vent Valve Assembly 

B4.6 Core Barrel Assembly 

134.6.1 Core Barrel 

B4.6.2 Core Barrel Bolts 

34.6.3 Core Barrel to Thermal Shield Bolts 

B4.7 Lower Grid Assembly (LGA) 

34.7.1 Upper Grid 

B4.7.2 Fuel Guide Pads 

134.7.3 Lower Grid
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B4.7.4 Support Columns 

B4.7.5 Cylinder Guide Blocks 

B4.7.6 LGA Bolts 

B4.7.7 Core Barrel Bolts 

B4.7.8 Flow Distributor Bolts 

B4.7.9 Thermal Shield Bolts 

B4.8 Flow Distributor 

B4.9 Thermal Shield

DRAFT- 12/06/99 IV B4--2



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox 

Existing 
Aging Management Program (AMP) Evaluation and Techr

Plant specific aging management 
program. Based on EPRI TR- 10752l, 
estimates of void swelling vary from 
14% for baffle-former assemblies over a 
40-y plant life to less than 3% for the 
most highly irradiated sections of the 
internals at 60 y.

ical Basis

(continued from previous page) 
greatly reduces susceptibility to IASCC. However.  

introduction of oxygen can occur during shutdown and 

potential exists for the formation of more aggressive 

chemistry conditions by radiolysis in creviced regions or 

in low-flow stagnant regions. Also for sufficiently high 

fluence levels, IASCC can occur even in low oxygen 

environments. The AMP must rely upon ISI in accordance 

with ASME Section XI to detect possible degradation.  

(3) Parameters Monitored/Inspected: The AMP monitors 

the effects of SCC on the intended function by detection 

and sizing of cracks by inservice inspection (ISI). Table 

IWB-2500. category B-N-3 specifies visual VT-3 

examination of all accessible surfaces of reactor 

internals. (4) Detection of Aging Effects: Degradation due 

to IASCC can not occur without crack initiation and 

growth. VT-3 may not be adequate to detect tight cracks.  

The inspection technique, including the reliability in 

detecting the features of interest (crack appearance and 

size) in assuring the integrity of the component, should be 

specified. For example. enhancement of the visual VT- I 

examination to achieve a 1/2-mfl (0.0005 in.) resolution, 

with the conditions (lighting and surface cleanness) for 

the ISI bounded by those used to demonstrate the 

resolution of the inspection technique. Creviced regions 

are difficult to inspect visually and supplementary UT or 

other nondestructive examinations may be needed. As an 

alternate to enhanced inspection, perform a component

specific evaluation including a mechanical loading 

assessment to determine the maximum tensile loading on 

the component during ASME Code Level A. B, C. and D 

conditions. (5) Monitoring and Trending. Inspection 

schedule in accordance with IWB-2400 is adequate for 

timely detection of cracks. (6) Acceptance Criteria: Any 

degradation is evaluated in accordance with IWB-3520.  

(7) Corrective Actions: Repair and replacement are in 

conformance with IWB-3140. (8 & 9) Coifrmation 

Process and Administrative Controls: Site QA procedures, 

review and approval processes, and administrative 

controls are implemented in accordance with 

requirements of Appendix B to 10 CFR Part 50 and will 

continue to be adequate for the period of license renewal.  

(10) Operating Experience: Although the only cracking 

presently directly attributable to LASCC in PWRs occurred 

in SS fuel cladding used in early reactors, susceptibility to 

this degradation will increase as plant operating time and 

hence accumulated fluence levels increase. The role of 

IASCC in the more recent cracking that has occurred in SS 

baffle/former bolts in U.S. plants as well as foreign plants 

(IN 98-11) has not yet been universally agreed upon.  

Plant specific aging management program is to be 

evaluated. The applicant must provide the basis for 

concluding that void swelling is not an issue for the 

component or must provide an AMP. I /p 1i I.-c- •/ 

Sv I •% ~..4I4
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI- 190 is to be addressed.  

the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B4. 1. Item B4. 1. plenum cover and plenum cylinder. Element 4 

plenum cover and plenum cylinder, should be 
further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Item B4. 1. plenum cover and Element 4 

Item B4. 1. plenum cover and plenum plenum cylinder, should be 

cylinder, further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 107521, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issu7 for the 

14% for baffle-former assemblies over a component or must provide an AMP. A r• " 
40-y plant life to less than 3% for the S' \ J-di . •f • t•c•,,•C .S1,•J 

most highly Irradiated sections of the A,• V , 

internals at 60 y.  

Determination of the susceptibility of (1) Scope of Program: The program includes No 

CASS components to thermal aging determination of the susceptibility of CASS components 

embrittlement based on casting method, to thermal aging based on casting method. Mo content, 

Mo content, and percent ferrite. For and percent ferrite, and for "potentially susceptible" 
"potentially susceptible" components, components, to account for the synergistic loss of fracture 

based on the neutron fluence of the toughness due to neutron embrittlement and thermal 

component, implement either a aging embrittlement, implement either a supplemental 

supplemental examination of the examination of the affected components as part of a 10

affected components as part of the year inservice inspection (ISI) program during the license 

applicant's 10-year inservice inspection renewal term or a component-specific evaluation to 

(ISI) program during the license renewal determine the susceptibility to loss of fracture toughness.  

term or a component-specific (2) Preventive Actions: The program provides no guidance 

evaluation to determine the on methods to mitigate thermal aging or neutron 

susceptibility to loss of fracture embrittlement (3) Parameters MonitoredlInspected: The 

toughness. program specifics depend on the neutron fluence and 
ferrite content of the component. The criteria in EPRI TR
106092, with some modifications approved by the NRC 

staff, can be used to determine whether CASS components 
are potentially susceptibility to thermal aging 
embrittlement based on the casting method. Mo content, 
and ferrite content. For low-Mo content (0.5 wt.% max.) 

steels, only static-cast steels with >20% ferrite are 
potentially susceptible to thermal embrittlement. all 

centrifugal-cast and static-cast steels with 520% ferrite 
are not susceptible. For high-Mo content (2.0 to 3.0 wt.%) 

steels, static-cast steels with > 14% ferrite and centrifugal
cast steels with >20% ferrite are potentially susceptible to 
thermal embrittlement, static-cast steels with 514% 

ferrite and centrifugal-cast steels with :20% ferrite are 

not susceptible. Ferrite content will be calculated by the 

Hull's equivalent factors or a method producing an 

equivalent level of accuracy (--6% deviation between 
measured and calculated values). (4) Detection of Aging 

Effects: For all CASS components that have a neutron
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Components have been designed or Fatigue Is a time-limited aging analysis MTLAAN to be Yes 

evaluated for fatigue for a 4 0 y design performed for the period of license renewal, and Generic TLAA 

life. according to the requirements of Safety Issue (GSl)- 190 is to be addressed.  

the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a). Subsection NG.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B4. 1. Item B4. 1. plenum cover and plenum cylinder. Element 4 

plenum cover and plenum cylinder, should be 
further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Item B4. 1. plenum cover and Element 4 

Item B4. 1, plenum cover and plenum plenum cylinder, should be 

cylinder, further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 107521, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a componentoj must provide an AMP. I A 7 c e 

40-y plant life to less than 3% for the 5 l -a..\ '7 3 l.4,l,' 4 9c(J 

most highly irradiated sections of the W e .V '\ 
internals at 60 y.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)-190 is to be addressed.  

the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a], Subsection NG.  

Visual inspection (VW-3) is performed (1) Scope of Program: The program includes inservice Yes 

according to Category B-N-3 of inspection (ISI) to detect cracking and/or failure, and Elements 3 

Subsection IWB. ASME Section Xl. repair and/or replacement as needed to maintain the and 4 

capability to perform the intended function, should be 
(2) Preventive Actions: No practical preventativeactions further 

are possible. Stainless steels are susceptible to evaluated 
embrittlement under neutron irradiation. Fracture 
toughness will depend strongly on the fluence on a 

particular component Components can be screened out if 
the maximum tensile loading on the component under 

ASME Code Level A, B, C. and D conditions is sufficiently 

low. (3) Parameters Monitored/Inspected: The AMP 

monitors the effects of neutron irradiation embrittlement 

on the intended function of the component by detection 
and sizing of cracks by Inservice inspection (ISl). Table 
[WB-2500, category B-N-3 specifies visual VT-3 

examination of all accessible surfaces of reactor 

Internals. (4) Detection of Aging afcts: Loss of fracture 

toughness is of consequence only if cracks exist. Cracking 
is expected to initiate at the surface and should be 

detectable by ISI except for some crevice regions. VI-3 
may not be adequate to detect tight cracks. Also, creviced 

regions are difficult to inspect visually and supplementary 
UT or other nondestructive examinations may be needed.  
(5) Monitoring and Trending: Inspection schedule in 

accordance with IWB-2400 is adequate for timely 

detection of cracks. (6) Acceptance Criteria Any 

degradation is evaluated in accordance with IWB-3520.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 REACTOR VESSEL INTERNALS (iWR) - Babcock & Wilcox

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
(7) Corrective Actions: Repair and replacement are in 

conformance with IWB-3140. (8 & 9) Confirmation 
Process and Administrative Controls: Site QA-procedures.  
review and approval processes, and administrative 
controls are implemented in accordance with 
requirements of Appendix B to 10 CFR Part 50 and will 
continue to be adequate for the period of license renewal.  
(10) Operating Experience: No instances of internals 

degradation recorded have been definitely attributed to 
irradiation embrittlement.  

Visual inspection (VT-3) is performed Same as for the effect of Wear on Item B4.2.1 CRA guide No 

according to Category B-N-3 of tubes.  
Subsection IWB, ASME Section XM.  

Visual inspection (VT-3) is performed Same as for the effect of Stress Relaxation on Item B4.2.2 Yes 

according to Category B-N-3 of CRA guide tubes bolts. Elements 3 

Subsection IWB, ASME Section XI. and 4 
should be 
further 
evaluated 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B4. 1, Item B4. 1, plenum cover and plenum cylinder. Element 4 

plenum cover and plenum cylinder, should be 
further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Item B4.1. plenum cover and Element 4 

Item B4.1. plenum cover and plenum plenum cylinder, should be 

cylinder, further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 10752 1, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. App I,.v, -V 

40-yplantlifetolessthan3%forthe 5 1,, ý avc/.4-C A.!-e.-d.C 

most highly irradiated sections of the ,t. V 0  5, , , e I \ : 
internals at 60 y.  

Visual inspection (yT-3) is performed Same as for the effect of Neutron Irradiation Yes 

according to Category B-N-3 of Embrittlement on Items B4.2.I-B4.2.3 upper grid assembly Elements 3 

Subsection IWB, ASME Section XM. rib section. bolts, and plenum rib pads. and 4 
should be 
further 
evaluated 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 4 0 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI]-190 is to be addressed.  
the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Visual inspection (VT-3) is performed Same as the effect of Wear on Item B4.2.1, CRA guide tubes No 

according to Category B-N-3 of 
Subsection IWB. ASME Section X).
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1V REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B4. 1. Item B4. 1. plenum cover and plenum cylinder. Element 4 

plenum cover and plenum cylinder, should be 
further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Item B4. 1, plenum cover and Element 4 

Item B4.1, plenum cover and plenum plenum cylinder, should be 

cylinder, 
further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR-107521, evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component qr must provide an AMP. AP 1\e .

40-y plant life to less than 3% for the 57.1.. c sr 1/;r y c. ,oc,' Je'

most highly irradiated sections of the vv, 5 f,, , , 

internals; at 60 y.  

Visual inspection (VT-3) is performed Same as for the effect of Neutron Irradiation Yes 

according to Category B-N-3 of Embrittlement on Items B4.2. 1-B4.2.3 upper grid assembly Elements 3 

Subsection IWB, ASME Section XI. rib section. bolts, and plenum rib pads. and 4 
should be 
further 
evaluated 

Same as for the effect of Thermal Aging Same as for the effect of Thermal Aging and Neutron No 

and Neutron Embrittlement on Items Embrittlement on Items B4.2.1- B1.2.3 CPA guide tubes, 

B4.2.1- B1.2.3 CRA guide tubes, spacer spacer casting, and spider casting.  

casting, and spider casting.  

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B4. 1. Item B4. 1, plenum cover and plenum cylinder. Element 4 

plenum cover and plenum cylinder, should be 
further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Item B4.1. plenum cover and Element 4 

Item B4. 1. plenum cover and plenum plenum cylinder. should be 

cylinder, 
further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 107521. evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issu7 for tle 

14% for baffle-former assemblies over a component or must provide an AMP.. I• ,'C' 

40-yplantlifetolessthan3%forthe a \ - I$r 3 l.ji c , 5joc•ek1 

most highly irradiated sections of the - V, 

internals; at 60 y. ___ 
_ 

Visual inspection (VT-3) is performed Same as for the effect of Neutron Irradiation Yes 

according to Category B-N-3 of Embrittlement on Items B4.2.1-B4.2.3 upper grid assembly Elements 3 

Subsection IWB. ASME Section XI. rib section, bolts, and plenum rib pads. and 4 
should be 
further 
evaluated
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 

B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 4 0 y design performed for the period of license renewal, and Generic TLAA 

life. according to the requirements of Safety Issue (GSI)- 190 is to be addressed.  

the original licensing criteria or ASME 
Section III (edition specified in 10 CFR 

50.55a), Subsection NG.  

Visual inspection (VT-3) is performed Same as for the effect of Stress Relaxation on Item B4.2.2 Yes 

according to Category B-N-3 of CRA guide tubes bolts. Elements 3 

Subsection IWB. ASME Section XI. and 4 
should be 
further 
evaluated 

Same as for the effect of Stress Same as for the effect of Stress Corrosion Cracking on Yes 

Corrosion Cracking on Item B4. 1, Item B4. 1, plenum cover and plenum cylinder. Element 4 

plenum cover and plenum cylinder, should be 
further 
evaluated 

Same as for the effect of Irradiation Same as for the effect of Irradiation Assisted Stress Yes 

Assisted Stress Corrosion Cracking on Corrosion Cracking on Item B4.1, plenum cover and Element 4 

Item B4.1, plenum cover and plenum plenum cylinder, should be 

cylinder, 
further 
evaluated 

Plant specific aging management Plant specific aging management program is to be Yes 

program. Based on EPRI TR- 107521. evaluated. The applicant must provide the basis for TLAA 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. A p p 1.  

40-y plant life to less than 3% for the 5ý'J-d & tp de M 
most highly irradiated sections of the 

internals at 60 y. 'ýks~cuz~Ja ~ ,j4 \/t"g' 5-"e
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 

B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox 

Existing 

Aging Management Program (AMP) Evaluation and Technical Basis 

Plant specific aging management Plant specific aging management program is to be 

program. Based on EPRI TR- 107521 , evaluated. The applicant must provide the basis for 

estimates of void swelling vary from concluding that void swelling is not an issue for the 

14% for baffle-former assemblies over a component or must provide an AMP. .p ; 

40_y plant life to less than 3% for the \ c r-s. 19 c. . I C+\ 

most highly irradiated sections of the , •4 , to..c 

internals at 60 y.  

Visual inspection (V'T-3) is performed Same as for the effect of Neutron Irradriation 

according to Category B-N-3 of Embrittlement on Items B4.2.1 -B4.2.3 upper grid assembly 

Subsection IWB, ASME Section XI. rib section. bolts. and plenum rib pads.

Same as for the effect of Stress 

Corrosion Cracking on Item B4. 1.  

plenum cover and plenum cylinder.  

Same as for the effect of Irradiation 

Assisted Stress Corrosion Cracking on 

Item B4. 1, plenum cover and plenum 

cylinder.  

Plant specific aging management 

program. Based on EPRI TR- 107521, 

estimates of void swelling vary from 

14% for baffle-former assemblies over. a 

40-y plant life to less than 3% for the 

most highly irradiated sections of the 

intemnals at 60 y.  

Visual inspection (V7-3) is performed 

according to Category B-N-3 of 

Subsection IWB, ASME Section XI.

Same as for the effect of Stress Corrosion Cracking on 

Item B4. 1, plenum cover and plenum cylinder.  

Same as for the effect of Irradiation Assisted Stress 

Corrosion Cracking on Item B4. 1. plenum cover and 

plenum cylinder.  

Plant specific aging management program is to be 

evaluated. The applicant must provide the basis for 

concluding that void swelling is not an issue for the 

component or must provide an AMP.  

Same as for the effect of Neutron Irradiation 

Embrittlement on Items B4.2. 1-B4.2.3 upper grid assembly 

rib section, bolts, and plenum rib pads.

Further 
Evaluation 

Yes 
TLAA 

Yes 
Elements 3 

and 4 
should be 
further 
evaluated 

Yes 
Element 4 
should be 
further 
evaluated 

Yes 
Element 4 
should be 
further 
evaluated 

Yes 
TLAA 

Yes 
Elements 3 

and 4 
should be 
further 
evaluated
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"C1. Reactor Coolant Pressure Boundary (Boiling Water Reactor) 

CI. Piping & Fittings 

C1.1.1 Main Steam 

C1.1.2 Feedwater 

01. 1.3 High Pressure Coolant Injection (HPCI) System 

C1. 1.4 Reactor Core Isolation Cooling (RCIC) System 

C1.1.5 Recirculation 

C1.1.6 Residual Heat Removal (RHR) System 

C1.1.7 Low Pressure Coolant Injection (LPCI) System 

C1.1.8 Low Pressure Core Spray (LPCS) System 

C1.1.9 High Pressure Core Spray (HPCS) System 

C1.1.10 Isolation Condenser 

C1.1.11 Lines to Reactor Water Cleanup (RWC) and Standby Liquid Control 

(SLC) Systems 

C1.1.12 Steam Line to HPCI and RCIC Pump Turbine 

C1.2 Recirculation Pump 

C1.2.1 Bowl / Casing 

C1.2.2 Cover 

C1 .2.3 Seal Flange 

C1.2.4 Closure Bolting 

C1.3 Safety & Relief Valves 

C1.3.1 Valve Body 

C1.3.2 Bonnet 

C1.3.3 Seal Flange 

C1.3.4 Closure Bolting
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C 1.4 Isolation 

C1.4.1 

C1.4.2 

C1.4.3 

C 1.4.4

Condenser 

Tubing 

Tubesheet 

Channel Head 

Shell
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
,.,. =,A,--,- '-fb aPJ- DD'%TT. WAT1NTONDARY nBoiling Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

Program delineated in NUREG-0313, 
Rev. 2 and NRC Generic letter (GL) 88-01 
and its Supplement 1. and inservice 

inspection in conformance with ASME 
Section XM (edition specified in 10 CFR 

50.55a), Subsection IWB. Table IWB 

2500- 1, examination categories B-J for 

pressure retaining welds in piping and 

B-F for pressure retaining dissimilar 
metal welds, and testing category B-P 

for system leakage. BWRVIP guideline is" 
under staff review. Coolant water 

chemistry is monitored and maintained 
in accordance with EPRI guidelines in 

TR- 103515 and BWRVIP-29 to minimize 
the potential of crack initiation and 
growth.

C�e4±eA -�

--- > 9.

Determination of the susceptibility of 
CASS piping to thermal aging 
embrittlement based on casting method, 
Mo content, and percent ferrite. For 
.potentially susceptible" piping, aging 

management is accomplished either 
through enhanced volumetric 
examination or plant/component
specific flaw tolerance evaluation.  
Additional inspection or evaluations 
are not required for 'not susceptible" 
piping to demonstrate that the material 

has adequate fracture toughness. For 
pump casings and valve bodies,

(1) Scope of Program: The program includes 
determination of the susceptibility of CASS components 

to thermal aging based on casting method. Mo content, 

and percent ferrite, and for potentially susceptible 

components aging management is accomplished either 

through volumetric examination or plant/component

specific flaw tolerance evaluation. (2) Preventive Actions: 

The program provides no guidance on methods to mitigate 

thermal aging. (3) Parameters Monitored/ Inspected: 

Based on the criteria in EPRI TR-106092, with some 

modifications, the susceptibility to thermal aging 

embrittlement of CASS piping is determined in terms of 

casting method. Mo content. and ferrite content. For low

Mo content (0.5 wt.% max.) steels, only static-cast steels

BWRVIP 
Guideline

(1) Scope of Program:The program is focused on managing 
and implementing the counter measures to mitigate IGSCC 

and inservice inspection (ISI) to monitor IGSCC and its 

effects on the intended function of austenitic stainless 

steel (SS) piping 4 in. or larger in diameter, and reactor 

vessel attachments and appurtenances. NUREG-0313 and 

GL 88-01, respectively, describe the technical basis and 

staff guidance regarding mitigating IGSCC in BWRs.  

(2) Preventive Actions: Mitigation of IGSCC is by selection 

of material considered resistant to sensitization and 

IGSCC, e.g., low-carbon grades of austenitic SSs and weld 

metal, with a maximum carbon of 0.035% and minimum 

7.5% ferrite in weld metal, and by special processing such 

as solution heat treatment, heat sink welding, and 

induction heating or mechanical stress improvement (SI).  

Coolant water chemistry is monitored and maintained in' 

accordance with EPRI guidelines in TR-103515 and 

BWRVIP-29 to minimize the potential of crack initiation 

and growth. Also, hydrogen water chemistry and 

stringent control of conductivity is used to inhibit IGSCC.  

(3) Parameters Monitored/Inspected. Inspection and flaw 

evaluation are to be performed in accordance with 

referenced BWRVIP guideline, as approved by the NRC 

staff. (4) Detection of Aging Effects: Aging degradation of 

the piping can not occur without crack initiation and 

growth; extent and schedule of inspection as delineated in 

GL 88-01 and updated in BWRVIP-75 is adequate and will 

assure timely detection of cracks before the loss of 

intended function of austenitic SS piping and fittings.  

(5) Monitoring and Trending: Inspection schedule in 

accordance with applicable approved BWRVIP guideline.  

(6) Acceptance Criteria: Any IGSCC degradation is 

evaluated in accordance with applicable approved BWRVIP 

guideline. (7) Corrective Actions: The corrective action 

proposed by the BWRVIP is under staff review. (8 & 9) 

Cornfirmation Process and Administrative Controls: Site 

QA procedures, review and approval processes, and 

administrative controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 50 and 

will continue to be adequate for the period of license 

renewal. (10) Operating Experience: IGSCC has occurred in 

small- and large-diameter BWR piping made of austenitic 

SSs. Significant cracking has occurred in RHR system and 

reactor water cleanup system piping welds.
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging 
Item I Component Interest I Material ment Effect k echanism References

_________________ .1 __________________ L .5.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
,i' In'A.C%'uW tfrcTA1%'r PRESTSRE BOUNDARY (Boillin Water Reactor)

Existing 
Aging Management Program (AMP)

(continued from previous page) 

screening for susceptibility to thermal 
aging is not required. Also, the existing 
ASME Section XI inspection 
requirements, including the alternative 

requirements of ASME Code Case N-481 

for pump casings, are considered 
adequate for all pump casings and valve 
bodies.

aA

Aelr 2l"W 

'39Yý4 6rc-v
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Evaluation
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Evaluation and Technical Basis 

(continued from previous page) 

with >20% ferrite are potentially susceptible to thermal 

embrittlement. all centrifugal-cast and static-cast steels 

with =20% ferrite are not susceptible. For high-Mo 

content (2.0 to 3.0 wt.%) steels, static-cast steels with 

> 14% ferrite and centrifugal-cast steels with >20% ferrite 

are potentially susceptible to thermal embrittlement.  

static-cast steels with < 14% ferrite and centrifugal-cast 

steels with •20% ferrite are not susceptible. Ferrite 

content will be calculated by the Hull's equivalent factors 

or a method producing an equivalent level of accuracy 

(±6% deviation between measured and calculated values).  

For pump casings and valve bodies, screening for 

susceptibility to thermal aging is not required.  

(4) Detection of Aging Effects: For "not susceptible" piping 

no additional inspection or evaluations are required to 

demonstrate that the material has adequate fracture 

toughness. For "potentially susceptible" piping, because 

the base metal does not receive periodic inspection per 

ASME Section XM, volumetric examination should be 

performed on the base metal, with the scope of the 

inspection covering the portions determined to be limiting 

from the standpoint of applied stress, operating time, and 

environmental considerations. Alternatively, a 

plant/component- specific flaw tolerance evaluation, 

using specific geometry and stress information, can be 

used to demonstrate that the thermally-embrittled 

material has adequate toughness. Current volumetric 

examination methods are inadequate for reliable 

detection of cracks in CASS components; the performance 

of the equipment and techniques when developed, should 

be demonstrated through the program consistent with the 

ASME Section XI, Appendix VIII. For all pump casings 

and valve bodies, the existing ASME Section XI inspection 

requirements, including the alternative requirements of 

ASME Code Case N-481 for pump casings, are considered 

adequate. For valve bodies less than NPS 4, the adequacy 
of inservice inspection according to ASME Section XI has 

been demonstrated by a NRC performed bounding fracture 

analysis. (5) Monitoring and Trending: Inspection 

schedule in accordance with IWB-2400 should provide 

timely detection of cracks. (6) Acceptance Criteria: Flaws 

detected in CASS components are evaluated in accordance 

with the applicable procedures of IWB-3500. If aging 

management is accomplished through plant/component

specific flaw tolerance evaluation, e.g., for potentially 

susceptible piping, flaw evaluation for piping with <25% 

ferrite is performed according to the principles associated 

with IWB-3640 procedures for submerged arc welds (SAW).  

disregarding the Code restriction of 20% ferrite in IWB

3641(b)(1). Flaw evaluation for piping with >25% ferrite is 

performed on a case-by-case basis using fracture 

toughness data provided by the applicant. (7) Corrective 

Actions: Repair is in conformance with IWA-4000 and 

IWB-4000. and replacement according to TWA-7000 and 

IWB-7000. (8 & 9) Confinnation Process and 

Administrative Controls: Site QA procedures, review and 

approval processes. and administrative controls are 

Implemented in accordance with requirements of 

Appendix B to 10 CFR
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Ci REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

C I. 1.5. Piping & Recirculation, SS 288'C, Cumulative Fatigue ASME Section 11, 
Cl. Fittings Lines to RWC Oxygenated Fatigue 1989 Edition.  
1.11 and SLC Water Damage ANSI B31. 1.  

Systems GSI- 190.  

C1.1.6 Piping & RHR. CS, 2880C Cumulative Fatigue ASME Section III, 

thru Fittings LPCI, SS Oxygenated Fatigue 1989 Edition.  
Cl. LPCS, Water or Damage ANSI B3 1. 1.  
1.10 HPCS, Steam GSI-190.  

IC 

C1.2.1 Recirculation Bowl/Casing, CASS, 288'C, Cumulative Fatigue ASME Section III, 

thru Pump Cover, SS Oxygenated Fatigue 1989 Edition.  
C1.2.3 Seal Flange Water Damage ANSI B31.1.  

GSI-190.  

C1.2.1, Recirculation Bowl/Casing, CASS 2880C, Loss of Thermal EPRI TR-106092.  

C1.2.2 Pump Cover (SA351 CF-8 Oxygenated Fracture Aging ASME Section XI.  
or CF-8M Water Toughness Embrittle- 1989 Edition.  

ment 

C1.2.1 Recirculation Bowl/Casing CASS, 2880C. Crack SCC, IGSCC ASME Section XI, 

Pump SS Oxygenated Initiation 1989 Edition.  
Water and Growth NUREG-0313, Rev.  

2.  
NRC GL 88-01.  
NRC GL 88-01, S I.  
BWRVIP-29.  
EPRI TR- 103515.
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TV REACTOR vESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

Existing 

Aging Management Program (AMP) Evaluation and Technical Basis 

Same as for the effect of Same as for the effect of Erosion/Corrosion on Item C1. 1. 1 

Erosion/ Corrosion on Item CI. 1. 1 main main steam piping and fittings.  

steam piping and fittings.

Same as for the effect of Thermal Aging 

Embrittlement on piping and fittings in 

various reactor coolant pressure 
boundary systems Items CB.-1.5 
C1.1.11.  

Guidelines of NUREG-0313, Rev. 2 and 

NRC Generic letter (GL) 88-01 and its 

Supplement 1o inservice inspection in 

conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a), 

Subsection IWB, Table IW 2500- 1.  
examination categories B-M-1 for valve 

body welds and B--M-2 for valve body, 

and testing category B-P for system 
leakage. Coolant water chemistry is 

monitored and maintained in 
accordance with EPRI guidelines in TR

103515 and BWRVIP-29 to minimize the 

potential of crack initiation and 

growth.

Same as for the effect of Thermal Aging Embrittlement on 

piping and fittings in various reactor coolant pressure 

boundary systems Items CI.1.5 - CI.1.1 .

(1) Scope of Program: The program includes preventive 

measures to mitigate stress corrosion cracking (SCC) and 

inservice inspection (ISI) to monitor the effects of SCC on 

intended function of the valves. NUREG-0313 and GL 88

01, respectively, describe the technical basis and staff 

guidance regarding the problem of IGSCC in BWRs.  

(2) Preventive Actions: Mitigation of IGSCC is by selection 

of material considered resistant to sensitization and 

IGSCC, e.g., low-carbon grades of cast SSs and weld metal, 

with a maximum carbon of 0.035% and minimum 7.5% 

ferrite. Also, hydrogen water chemistry and stringent 

control of conductivity is used to inhibit IGSCC. W ., 

iigh-carbon grades of cast SS, e.g., CF-8 and CF-8M 

susceptible to SCC. The aging management program 

must therefore rely upon ISI in accordance with GL 88-01 

to detect possible degradation. (3) Parameters 

Monitored/Inspected. The AMP monitors the effects of 

SCC on intended function of the valves by detection and 

sizing of cracks by ISI. For welds NPS 4 or larger, the 

inspection requirements follow those delineated in GL 88

01. Inspection requirements of Table IWB 2500-1.  

examination category B-M-2 specifies visual VT-3 

examination of internal surfaces of the valve. Inspection 

requirements of testing category B-P conducted according 

to IWA-5000 specify visual VT-2 (IWA-5240) examination 

of all pressure retaining components during system.  

leakage test (IWB-5221) and system hydrostatic test (IWB

5222). Also, coolant water chemistry is monitored and 

maintained in accordance with EPRI guidelines in TR

103515 and BWRVIP-29 to minimize the potential of crack 

initiation and growth. (4) Detection of Aging Effects: 

Degradation of the valves due to SCC can not occur without 

crack initiation and growth; extent and schedule of 

inspection as delineated in GL 88-01 will assure detection 

of cracks before the loss of the intended function of the 

valves. (5) Monitoring and Trending: Inspection schedule 

in accordance with GL 88-01 should provide timely 

detection of cracks. AU welds are inspected each 

inspection period from at least one valve in each group 

performing similar functions in the system. Visual 

examination is required only when the valve is 

disassembled for maintenance. repair, or volumetric 

examination, but at least once during the period. System 

leakage test is conducted prior to plant startup following 

each refueling outage, and hydrostatic test is conducted at 

or near the end of each inspection interval. (6) Acceptance 

Criteria: Any SCC degradation is
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

CI.3.3, Valves Seal Flange, Flange: Air, Attrition Wear NUREG-1339.  
CI.3.4 Closure CS, SS Leaking EPRI NP-5769.  

Bolting Bolting: Oxygenated NRC GL 91-17.  
HSLAS Water IEB 82-02.  

and/or ASME Section XI, 
team at 1989 Edition.  

28_°C 

C1.3.1 Valves Valve Body, CS, 2°C, Cumulative Fatigue ASME Section II.  
thru (Check, Bonnet, CASS, SS Oxygenated Fatigue 1989 Edition.  
CI.3.3 Control, Seal Flange Water Damage ANSI B31. 1.  

Hand, Motor- GSI- 190.  
Operated, and 
Relief Valves) 

C1.3.4 Valves Closure HSLAS Air, Loss of Stress NUREG-1339.  
Bolting SA193 GrB7 Leaking Preload Relaxation EPRI NP-5769.  

Oxygenated NRC GL 91-17.  
Water IEB 82-02.  
and/or ASME Section XI, 
Steam at 1989 Edition.  
288oC 

C1.3.4 Valves Closure HSLAS kir, Cumulative Fatigue ASME Section III, 
Bolting SA193 GrB7 eaking Fatigue 1989 Edition.  

Oxygenated Damage ANSI B3 1.1.  
Water GSI- 190.  

d/or 
tteam at 

C1.4.1 Isolation Tubing. Tubes: ube side: Loss of Crevice and ASME Section XI, 
thru Condenser Tubesheet. SS; team; Material Pitting 1989 Edition.  
C1.4.4 Channel Head, Tubesheet: hell side: Corrosion ASME OM S/G, Pt 

Shell CS, SS; emineraliz 2.  
Channel [d water NRC GL 89-13.  
Head: CS. Plant Technical 
SS; Specifications.  
Shell: CS
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C2. Reactor Coolant System and Connected Lines 

(Pressurized Water Reactor) 

C2.1 Reactor Coolant System Piping & Fittings 

C2. 1.1 Cold-Leg 

C2.1.2 Hot-Leg 

C2.1.3 Surge Line 

C2.1.4 Spray Line 

C2.1.5 Small-Bore RCS Piping 

C2.2 Connected Systems Piping & Fittings 

C2.2.1 Residual Heat Removal (RHR) or Low-Pressure Injection 
System 
(Decay Heat Removal (DHR)/ Shutdown System) 

C2.2.2 Core Flood System (CFS) 

C2.2.3 Chemical and Volume Control System or High-Pressure Injection 

System (Makeup & Letdown Functions) 

C2.2.4 Sampling System 

C2.2.5 Drains and Instrument Lines 

C2.2.6 Nozzles and Safe Ends 

C2.2.7 Small-Bore Piping in Connected Systems 

C2.3 Reactor Coolant Pump 

C2.3.1 Bowl / Casing 

C2.3.2 Cover 

C2.3.3 Closure Bolting 

C2.4 Safety & Relief Valves 

C2.4.1 Valve Body 

C2.4.2 Bonnet
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C2.4.3 Closure Bolting

C2.5 Pressurizer 

C2.5.1 Shell/Heads 

C2.5.2 Spray Line Nozzle 

C2.5.3 Surge Line Nozzle 

C2.5.4 Spray Head 

C2.5.5 Thermal Sleeves 

C2.5.6 Instrument Nozzle 

C2.5.7 Safe Ends 

C2.5.8 Manway and Flanges 

C2.5.9 Manway and Flange Bolting 

C2.5.10 Heater Sheaths and Sleeves 

C2.5.11 Support Keys, Skirt, & Shear Lugs 

C2.5.12 Integral Support 

C2.6 Pressurizer Relief Tank 

C2.6.1 Tank Shell and Heads 

C2.6.2 Flanges and Nozzles
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D 1 Steam Generator (Recirculating) 

DI. 1 Pressure Boundary and Structural 

D .1.1 Top Head 

D 1.1.2 Steam Nozzle and Safe End 

D1. 1.3 Upper and Lower Shell 

D1. 1.4 Transition Cone 

D1. 1.5 Feedwater Nozzle and Safe End 

D1. 1.6 Feedwater Impingement Plate and Support 

D1.1.7 Secondary Manways and Bolting 

D 1. 1.8 Secondary Handholes and Bolting 

D1. 1.9 Instrument Nozzles 

D1.1.10 Primary Manways and Bolting 

D1.2 Tube Bundle 

D 1.2.1 Tubes 

D1.2.2 Tube Support Plates 

D1.2.3 Tube Support Lattice Bars (Combustion Engineering) 

D1.2.4 Tube Plugs 

D1.2.5 Tube Repair Sleeves 

D1.3 Upper Assembly and Separators 

D1.3.1 Feed Water Inlet Ring 

D1.4 Piping and Fittings 

D1.4.1 Main Steam 

D1.4.2 Feedwater 

D1.4.3 Auxiliary Feedwater
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D1.5 Safety and Relief Valves 

D11.5.1 Body
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Dl. Steam Generator (Recirculating)

System, Structures, and Components 

The system, structures, and components included in this table consist of the recirculating

type steam generators, as found in Westinghouse and Combustion Engineering pressurized 

water reactors (PWRs), including all internal components, external primary and secondary 

water/steam nozzles and safe ends, and portions of main steam, feedwater, and auxiliary 

feedwater systems extending from the steam generator up to the first isolation valve outside 

of containment or to the first anchor point. Based on US Nuclear Regulatory Commission 

Regulatory Guide 1.26, "Quality Group Classifications and Standards for Water, Steam, and 

Radioactive-Waste-Containing Components of Nuclear Power Plants," the primary water side 

(tube side) of the steam generator is classified as Group A Quality Standards and secondary 

water side, including portions of main steam, feedwater, and auxiliary feedwater systems 

extending up to the first isolation valve outside of containment, is classified as Group B 

Quality Standard. The aging management program for the lines that penetrate the 

containment, and associated isolation valves, is reviewed in Table V C.  

The valve internals are considered to be active components. They perform their intended 

functions with moving parts or with a change in configuration and are not subject to aging 

management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the steam generators include the reactor coolant system and 

connected lines (Table IV C2), containment isolation components (Table V C), main steam 

system (Table VIII B1), feedwater system (Table VIII D1), steam generator blowdown system 

(Table VIII F), and auxiliary feedwater system (Table VIII G).
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IV REACTOR VESSEL. INTERNALS, AN'D REACTOR CO LN SYSTEM 
Dl. STEAM GENERATOR (Recirculating) ) j

Structure and Region of Environ- Aging ging 
Item Component Interest Material ment Effect We anism References 

D1.1.1, Pressure Top Head, Low-alloy Up to 300°C Cumulative Fatigue ASME Section Ill, 
D1. 1.2 Boundary and Steam Nozzle Steel (LAS) Steam Fatigue 1989 Edition.  

Structural & Safe End Damage GSI-190.

Pressure 
Boundary and 
Structural

'p to 300°C 
steam

Wall 
Thinning

Erosion/ 
Corrosion 
(E/C)

NUREG- 1344.  
EPRI NSAC-202L-
R2.  
NRC IN 93-21.  
EPRI TR- 102134.  

Operating 
Experience 
NRC BL 87-01.  
NRC GL 89-08.  
NRC IN 89-53.  
NRC IN 91-18.  
NRC IN 91-18 SI.  
NRC IN 91-28.  
NRC IN 92-35.  
NRC IN 95-11.  
NRC IN 97-84.

L __________ .L _________ ___________ A _______________

i Acý
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1V REACTOR VESSEL. INTERNAL9, AND REACTOR COOLANT SYSTEM CA-. 

D1. STEAM GENERATOR (Re~irculaflng) ~~ ~J.',)~~~1~ ~~?J %a~z' 
WId~l~lS EvalNuation

flf11 ~na 5 ... ~ ~ --. F

Components have been designed or 

evaluated for fatigue for a 40 y design 

life, according to the requirements of 

ASME Section III (edition specified in 

10 CFR 50.55a) or other evaluations 

based on cumulative usage factor (CUF).  

Program delineated in NUREG- 1344 for 

single phase lines and implemented 
through NRC Generic Letter 89-08: 

CHECWORKS Code; EPRI guidelines of 

NSAC-202L--R2 for effective 

erosion/corroslon program; and water 

chemistry program based on EPRI 

guidelines for secondary water 

chemistry (EPRI TR- 102134).

Evaluation and Technical Basis

Fat ue is a time-limited aging analysis FTLAA) to be 
perfo ed for the period of license renewal, and Generic 

Safety Is e (GSI)- 190 is to be addressed.

I
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IAging anagem I
I

(1) Scope of Program: The AMP includes NUMARC 
program delineated in Appendix A of NUREG- 1344 and 

implemented through NRC Generic Letter (GL) 89-08; 

CHECWORKS computer Code; and EPRI guidelines of 

NSAC-202L-R2. The program includes the following 

recommendations: (a) conduct appropriate analysis and 

limited baseline inspection. (b) determine the extent of 

thinning and repair/replace components, and (c) perform 

follow-up inspections to confirm or quantify and take 

longer term corrective actions. Technical aspects of the 

CHECWORKS Code, including the parameters and inputs, 

are acceptable. However, the EPRI guidance document 

NSAC-202L-R2 (April 1999) is too general to ensure 

applicant's flow-accelerated corrosion program will be 

effective in managing aging in safety-related systems.  

(2) Preventive Actions: The rate of E/C is affected by piping 

material, geometry and hydrodynamic conditions, and 

operating conditions such as temperature, pH, and 

dissolved oxygen content. Mitigation is by selecting 

material considered resistant to E/C, adjusting water 

chemistry and operating conditions, and improving 

hydrodynamic conditions through design modifications.  

(3) Parameters Monitored/Inspected: The AMP monitors 

the effects of E/C on the intended function of piping by 

measuring wall thickness by nondestructive examination 

and performing analytical evaluations. The inspection 

program delineated in NUREG-1344 requires ultrasonic or 

radiographic testing of 10 most susceptible locations and 5 

additional locations based on unique operating 

conditions or special considerations. For each location 

outside the acceptance guidelines, the inspection sample is 

expanded based on engineering judgment. Anal1tical 

models such as those incorporated into the CHECWORKS 

code are used to predict E/C in piping systems based on 

specific plant data including material and hydrodynamic 

and operating conditions. The inspection data is used to 

calibrate and benchmark the models and code.  

(4) Detection of Aging Effects: Aging degradation of piping 

and fittings occurs by wall thinning, extent and schedule 

of inspection assure detection of wall thinning before the 

loss of intended function of the piping. (5) Monitoring and 

2rrending: Inspection schedule of NUREG- 1344 and EPRI 

guidelines should provide for timely detection of leakage.  

Inspections and analytical evaluations are performed 

during plant outage. If analysis shows unacceptable 

conditions, inspection of initial sample is performed 

within 6 months. (6) Acceptance Criteria: Inspection 

results are used to calculate number of refueling or 

operating cycles remaining before the component reaches 

Code minimum allowable wall thickness. If calculations 
indicate that an area will



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
DI. STEAM GENERATOR lRedlrculatln~1

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect .Vechanism References 

D1. 1.3 Pressure Upper & Carbon steel Up to 3000C Cumulative Fatigue ASME Section Ill, 
thru Boundary and Lower Shell, (CS). Secondary- Fatigue 1989 Edition.  
D. 11.6 Structural Transition LAS side Water Damage GSI- 190.  

Cone, Chemistry 
FW Nozzle & at 5.3-7.2 
Safe End, FW MPa 
Impingement 
Plate Support 

D 1. 1.3, Pressure Upper & CS, Up to 3000C Loss of Crevice and ASME Section XM.  
D1.1.4 Boundary and Lower Shell, LAS Secondary- Material Pitting 1989 Edition.  

Structural Transition side Water Corrosion EPRI TR- 102134.  
Cone Chemistry 

at 5.3-7.2 Operating 
IPa Experience 

NRC IN 82-37.  
NRC IN 85-65.  
NRC IN 90-04.
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 

D1. STEAM GENERATOR (Recirculating) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
reach Code minimum (plus 10% margin), the component 

must be repaired or replaced. However, NRC staff has 

identified the problems in implementing E/C program 

that pertain to weakness or errors in (a) using predictive 

models, (b) calculating minimum wall thickness 

acceptance criteria, (c) analyzing the results of UT 

examinations, and (d) assessment of E/C program 

activities (NRC Information Notice IN 93-2 1).  

(7) Corrective Actions: Prior to service, repair or replace to 

meet the requirements of NUREG- 1344. Follow-up 

inspections are performed to confirm or quantify 

thinning and take longer term corrective actions such as 

adjustment of chemistry and operating parameters, or 

selection of materials resistant to E/C. However. NRC 
staff has identified weakness or errors in 

(a) dispositioning components after reviewing the results 

of the inspection analysis, and (b) repairing or replacing 

components that failed to meet the acceptance criteria (IN 

93-2 1). (8 & 9) Conftrmation Process and Administrative 

Controls: Site QA procedures, review and approval 

processes, and administrative controls are implemented 

in accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) Operating Experience: Wall-thinning 
problems in single-phase systems have occurred in 

feedwater and condensate systems (NRC Bulletin No. 87

01, INs 81-28, 92-35, 95-11), and in two-phase piping in 

extraction steam lines (INs 89-53, 97-84) and moisture 

separation reheater and feedwater heater drains (INs 89

53, 91-18, 93-21, 97-84). The AMP outlined in NUREG

1344 and EPRI report and implemented through GL 89-08 

has provided effective means of ensuring the structural 

integrity of all high-energy carbon steel systems.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)-190 is to be addressed.  

ASME Section III (edition specified in 

10 CFR 50.55a) or other evaluations 
based on cumulative usage factor (CUF).  

The program includes preventive (1) Scope of Program: The program relies on preventive Yes 

measures to mitigate crevice corrosion measures to mitigate crevice or pitting corrosion and Element 4 

by recommendations on secondary inservice inspection (ISI) to monitor the effects of should be 

water chemistry of EPRI TR- 102134 corrosion on the intended function of the steam generator further 

and, based on plant specifications, shell. (2) Preventive Actions: Stringent control of evaluated 

inservice inspection in conformance secondary water chemistry in accordance with the 

with ASME Section XI (edition specified guidance of EPRI TR- 102134, frequent monitoring, and 

in 10 CFR 50.55a) Table IWC 2500-1. timely corrective action when specified impurity levels 

examination category C-A for pressure are exceeded, prevent or mitigate corrosion.  

retaining welds in pressure vessels, and (3) Parameters Monitored/Inspected: The AMP monitors 

examination category C-H for pressure the effects of corrosion by detectiopd sizing of flaws in 

retaining Class 2 components. pressure retaining welds nd b 19FIcoolant 

leakageCby -nservice s ec on (IS Inspection 

requiremenT;-"liof a e IWC 250- .examination
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
D1. STEAM GENERATOR (Recirculating) 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

D*. 1.5 Upper FW Nozzle & LAS Up to 225°C Wall Erosion/ Same as the effect 
Assembly and Safe End Secondary- Thinning Corrosion of Erosion/ 
Separators side Water (E/C) Corrosion on Item 

Chemistry D1.1.2 Steam 
Nozzle and Safe 
End 

D*. 1.6 Upper Feedwater CS pto 300*C Loss of Erosion Plant Technical 
Assembly and Impingement [econdary- section Specifications 
Separators Plate Support ide Water thickness 

_hemistry
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1V REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

5• Aý J , A/ i 

/

"oe.ý4tA CLAkd7lu

Me~~C' CZL)&

~k-W5 C2SZV5 tCC

Same as the effect of Erosion/Corrosion Same as the effect of Erosion/Corrosion on Item DI.1.2 No 

on Item D1. 1.2 Steam Nozzle and Safe Steam Nozzle and Safe End 

End 

Plant-specific aging management Plant-specific aging management program will be Yes 

program evaluated no AMP

DRAFT - 12/06/99IV D1-9

I(continued from previous page) 
category C-A specify volumetric examination, extending 
1/2 in. each side, of all circumferential and tubesheet-to
shell welds, and visual VT-2 (IWA-5240) examination 
during system leakage and hydrostatic tests ofall pressure 
retaining Class 2 components. Requirements for training 
and qualification of personnel and performance 
demonstration for procedures and equipment is in 
conformance with Appendix VII and VIII of ASME Section 
XI, or any other formal program approved by the NRC.  
(4) Detection ofAging Effects: The extent and schedule of 
the inspections prescribed by the program are designed to 
ensure that flaws cannot attain a depth sufficient to 
threaten the integrity of the welds. However, based on NRC 
Information notice 90-04 where general corrosion pitting 
of the shell exists, the program requirements may not be 

sufficient to differentiate isolated cracks from inherent 
geometric conditions, and additional inspection 
procedures may be required. (5) Monitoring and Trending: 
Inspection schedule of ASME Section XI should provide 
for timely detection of leakage. System leakage test is 

conducted prior to plant startup following each refueling 
outage, and hydrostatic test at or near the end of each 
inspection interval. (6) Acceptance Criteria: Any defect 
detected is compared with the requirements of Section X3, 
IWC 35 10. Any relevant conditions that may be detected 
during the leakage and hydrostatic tests are evaluated in 
accordance with IWC-34 10 and IWC-3516. (7) Corrective 
Actions: Welds containing flaws that exceed the maximum 
permissible size must be repaired. Repair and replacement 
are in conformance with IWA-4000. (8 & 9) Conr-fmation 
Process and Administrative Controls: Site QA procedures, 
review and approval processes, and administrative 
controls, in conjunction with NRC oversight, are 
implemented in accordance with the requirements of 
Appendix B of 10 CFR 50. These requirements, in 
conjunction with enhanced UT techniques, should 
continue to ensure the timely detection and correction of 
virtually all forms of this type of degradation but cannot 
be depended upon to prevent further degradation.  
(10) Operating £xperience This AMP has resulted in the 
timely detection and correction of corrosion in several 
steam generators in the US. (NRC Information Notices 82
37 & 85-65).



REACTOR VESSEL, IXTERNALS. AND REACTOR COOLANT SYSTEM 
D1. STEAM GENERATOR (Recirculating)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect echanism References

Pressure 
Boundary and 
Structural

up to 300 C 
Secondary
side Water 
Chemistry 
at 5.3-7.2 
MPa

____________ J ____________ .1 __________ 1 _________ ___________ L _________

EPRI NP-5769.  
NRC GL 91-17.  
ASME Section Xl.  
1989 Edition.  

Operating 
Experience 
IEB 82-02.
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 

D1. STEAM GENERATOR (Recircuating)1 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
needed to meet the requirements of IWB-3142 and IWA

5250. The leakage source and areas of wear are located. (8 

& 9) Confirmation Process and Administrative Controls, 

Site QA procedures, review and approval processes, and 

administrative controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 50 and 

will continue to be adequate for the period of license 

renewal. (10) Operating Experience: To date, the present 

AMP has been effective in ensuring the timely detection 

and correction of wear degradation in steam generator 

manway and handhold.  

Implementation of NRC Generic Letter (1) Scope of Program: The staff guidance of Generic Letter No 

88-05, and inservice inspection in (GL) 88-05 provides assurances that a program has been 

conformance with ASME Section XI implemented consisting of systematic measures to ensure 

(edition specified in 10 CFR 50.55a), that the effects of corrosion caused by leaking coolant 

Subsection IWC. Table IWB 2500- 1, containing boric acid does not lead to degradation of the 

testing category B-P. assurance that the reactor coolant pressure boundary wil 

have a extremely low probability of abnormal leakage, 

rapidly propagating failure, or gross rupture. The program 

includes (a) determination of principal location, 

(b) examinations requirements and procedures for 

locating small leaks, and (c) engineering evaluations and 

corrective actions. (2) Preventive Actions. Minimizing 

reactor coolant leakage by frequent monitoring of the 

locations where potential leakage could occur and 
repairing the leaky components as soon as possible, 

prevent or mitigate boric acid corrosion. (3) Parameters 

Monitored/Inspected: The AMP detects coolant leakage by 

inservice inspection (ISI). Inspection requirements of 

ASME Section XI, Table IWB 2500-1, testing category B-P 

specifies visual inspection of all Class 1 pressure

retaining components during system leakage and 

hydrostatic tests. (4) Detection of Aging Effects- Aging 

degradation of the component can not occur without 

leakage of coolant containing boric acid: extent and 

schedule of inspection assure detection of leakag~e before 

the loss of intended function of the component.  

(5) Monitoring and Trending: Inspection schedule of 

ASME Section XI should provide for timely detection of 

leakage. System leakage test is conducted at =40-month 

intervals. (6) Acceptance Criteria: Any relevant 
conditions that may be detected during the leakage and 

hydrostatic tests are evaluated in accordance with IWB

3100 and acceptance standards of NRC Generic Letter 88

05. (7) Corrective Actions: Prior to service, corrective 

measures are needed to meet the requirements of NRC 

Generic Letter 88-05. The leakage source and areas of 

general corrosion are located. Components with local 

areas of corrosion that reduces the wall thickness by more 

than 10% require analytical evaluation to demonstrate 

acceptability. (8 & 9) Coifirnation Process and 

Administrative ControLs: Site QA procedures, review and 

approval processes, and administrative controls are 

implemented in accordance with requirements of 

Appendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renewal. (10) Operating

DRAFT - 12/06/99
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Dl. STEAM GENERATOR (Recirculating)

Structure and Region of Environ- Aging Aging 
Item Component Interest I Material ment Effect ýIechanism References

I I I 1 4. I
Pressure 
Boundary and 
Structural

P'rimary 
Manway 
Bolting

LAS Air, 
Leaking 
Chemically 
rreated 
Borated 
Water 
and/or 
Steam at 
temperature 
s up to 340'C

Crack 
Initiation 
and Growth

Stress 
Corrosion 
Cracking 
(sCC]

£ ___________________________ I ___________________________ I & ____________________ �. _______________________ -

NUREG- 1339.  
EPRI NP-5769.  
NRC GL91-17.  
IEB 82-02.  
ASME Section XI, 
1989 Edition.
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
TE•r -IIAl f -. tR AT'lR (RQ ircutlaluinth
Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

Boric acid wastage observed in nuclear power plants may 

be classified into two distinct types: (a] corrosion that 

increases the rate of leakage, e.g., corrosion of closure 

bolting or fasteners in reactor coolant pressure boundary.  

and (b) corrosion that occurs some distance from the 

source of leakage. Some recent incidents of boric acid 

wastage (IN 86-108 S3) at Calvert Cliffs Unit 1 (Feb. 1994) 

and Three Mile Island Unit 1 (March 1994) indicate that, 

although implementation of GL 88-05 ensures timely 

detection of leakage. there may still be a lack of awareness 

of the conditions that can lead to boric acid wastage.
L - . .1'
Recommendations for a comprehensive 
bolting integrity program delineated in 

NUREG-1339 on resolution of Generic 

Safety Issue 29 as described in NRC 

Generic Letter 91-17; additional details 

on bolting integrity outlined in EPRI 

NP-5769; and inservice inspection in 

conformance with ASME Section XI 

(edition specified in 10 CFR 50.55a), 
Subsection IWB. Table IWB 2500- I.  
examination categories B-G- I and B-G-2 

for pressure retaining bolting and 

category B-P for system leakage. Limits 

on operational leakage specified by 

Plant Technical Specifications.

(1) Scope ofProgram: NRC Generic Letter (GL) 91-17 
suggests an approach to implement a plant-specific 

comprehensive bolting integrity programr to ensure 

bolting reliability. The NRC staff recommendations and 

guidelines for a comprehensive bolting integrity program 

are delineated in NUREG- 1339, and the industry's 

technical basis for the program is outlined in EPRI NP

5769. (2) Preventive Actions: Selection of bolting 

material and the use of lubricants and sealants in 

accordance with guidelines of EPRI NP-5769 and 

additional requirements of NUREG 1339, prevent or 

mitigate degradation and failure of all safety-related 

closure bolting. (3) Parameter Monitored/ Inspected: The 

AMP monitors the effects of aging degradation on the 

intended function of closure bolting by detection of 

coolant leakage, and by detection and sizing of cracks by 

inservice inspection (ISI). Inspection requirements of 

ASME Section XI. Table IWB 2500-1, examination 

category B-G- 1 for bolting >2 inches in diameter specify 

volumetric examination of studs and bolts from top of nut 

to bottom of the flange hole, and visual VT-I examination 

of surfaces of nuts, washers, bushings, and flanges, 

including a i-inch annular surface of flange surrounding 

each stud. Examination category B-G-2 for bolting <2 

inches in diameter specifics only visual VT-I examination 

of surfaces of bolts, studs, and nuts.. However, most 

failures have occurred in fasteners 2 in. or smaller, and, 

based on IE Bulletin 82-02, enhanced inspection and 

improved techniques are recommended. Requirements for 

training and qualification of personnel and performance 

demonstration for procedures and equipment is in 

conformance with Appendices VII and VIII of ASME 

Section XI. and additional requirements of EPRI NP-5769.  

Inspection requirements of ASME Section XI testing 

category B-P specify visual VT-2 (IWA-5240) examination 

of all pressure retaining components during system 

leakage and hydrostatic testing. (4) Detection of Aging 

Effects: Degradation of the closure bolting can not occur 

without crack initiation. Also, loss of prestress or 

attrition of the closure bolting would result in leakage.  

The extent and schedule of inspection assure detection of 

aging degradation before the loss of intended function of 

closure bolting. (5) Monitoring and Trending: Inspection 

schedule of ASME Section XM is effective and adequate for 

timely detection of cracks and leakage. Inspection 
schedule in
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
D1. STEAM GENERATOR (Recvculating)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

D1.2.1 Tube Bundle Steam Alloy 600 Up to 30(PC Crack PWSCC Plant Technical 
Generator Seqondiry- Initiation -- Specifications, 
Tubes and sidý,Water and Growth Reg. Guide 1.83.  
Sleeves eX2 stry Reg. Guide 1.121.  

a 5.3-7.2 NRC GL 95-05.  
MPa NRC IN 97-26.  

NRC IN 97-88.  
EPRI TR- 105714, 

0-. EPRI document 
""PWR Steam 

Generator 
Examination 

'V1A~Guidelines: Rev. 5" 

ia kvNEI 97-06

Ov'J5c~c
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

D1. 1kdu %xmrd LUXFurther 
Existing 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

accordance with IWB-2400 requires inspection of all bolts, 

studs, nuts, bushing, and flange surfaces every 10 y.  

System leakage test is conducted at each refueling outage.  

(6) Acceptance Criteria: Any cracks in closure bolting are 

evaluated in accordance with IWB-3100 by comparing ISI 

results with the acceptance standards of IWB-3400 and 

IWB-3515 and IWB-3517. Any relevant conditions that 

may be detected are compared with the acceptance 

standards of IWB-3522. (7) Corrective Actions: Repair and 

replacement is in conformance with IWA-4000 and 

recommendations and guidelines of EPRI NP-5769. (8 & 9) 

Confirmation Process and Administrative Controls: Site 

QA procedures. review and approval processes, and 

administrative controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 50 and 

will continue to be adequate for the period of license 

renewal. (10) Operating Experience: Significant number of 

incidents have been reported on bolts and nuts that have 

failed or become degraded because of boric acid wastage or 

SCC. Examples of affected fasteners include (a) steam 

generator and pressurizer manway closures, (b) valve 

bonnets and pump flange connections on lines 6 in. or 

greater, and (c) control rod drive and pressurizer heater 

connections. The present AMP has provided effective 

means of ensuring bolting reliability. -A 

Inservice inspection in conformance (1) Scope of Prograrr The program deals with the effects of No, 

with Plant Technical Specifications SCC of the steam generator tubes on the integrity of the provided 

and NRC Regulatory Guide (RG) 1.83 pressure boundary. Inservice inspection in accordance Plant 

("Inservice Inspection of Pressurized with Plant Technical Specifications and RG 1.83 deal with Technical 

Water Reactor Steam Generator Tubes." the detection of flaws, and RG 1.121 and NRC GL 95-05 Specifi

Plugging or repair of defective tubes is describe the basis for determining when flawed tubes must cations 

governed by NRC Regulatory Guide 1.121. be plugged or repaired. (2) Preventive Actions: Primary conform to 

("Bases for Plugging Degraded PWR water chemistry guidelines given in EPRI TR-105714 EPRI 

Steam Generator Tubes"), but defects at provide guidance on the prevention of PWSCC. inspection 

the tube sheet may be shown to satisfy (3) Parameters Monitored/Inspected: The inspection guidelines 

the 1.121 requirements using the P0. F*, activity in the program monitors flaw size and depth, or, and NEI 97

or L* criterion. Alternative criteria alternatively, remaining sound wall thickness. 06 and are 

applicable to cracking at the tube (4) Detection of Aging Effects: The extent and schedule of adhered to.  

support plates in Westinghouse- the inspections prescribed by the program are designed to 

designed steam generators under certain ensure that flaws cannot attain a depth sufficient to 

circumstances are provided in NRC threaten the integrity of the tubes. Problems with tube 

Generic Letter (GL) 95-05 ("Voltage- inspection (IN 97-88], e.g., failures to detect some flaws, 

Based Repair Criteria for Westinghouse uncertainties in flaw sizing, inaccuracies in flaw 

Steam Generator Tubes Affected by locations, and inability to detect some cracks at locations 

Outside Diameter Stress Corrosion with dents are addressed by current inspection guidelines 

Cracking"). Specific guidance on the given in the EPRI document "PWR Steam Generator 

inservice inspection of tubes is also Examination Guidelines: Revision 5" and NEI 97-06.  

provided in the EPRI document "PWR (5) Monitoring and Trending: Required inspection 

Steam Generator Examination intervals (typically =18 months or each refueling or 

• Guidelines: Revision 5" and NEI 97-06. maintenance/repair outage) provide for timely detection 

Supplemental inspection requirements of SCC. (6) Acceptance Criteria: Any cracking detected is 

and plugging criteria may be contained compared with the requirements of the Plant Technical 

in plant-specific Technical Specifications, RG 1.12 1, and GL 95-Q5- (7) Corrective 

Actions: Tubes containin-gflws that exceed the maximum 
Specifications, permissible size must be plugged or/repaired. (8 & 9)

C)�2LtI) ;-0 ,
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
DI. STEAM GENERATOR (Recirculating)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Aechanism References 

D1.2.1 Tube Bundle Steam Alloy 600 Up to 300C Crack Outer Plant Technical 
Generator Secondary- Initiation Diameter Specifications.  
Tubes side Water and Growth Stress Reg. Guide 1.83.  

Chemistry Corrosion Reg. Guide 1.121.  
at 5.3-7.2 Cracking NRC GL 95-05.  
MPa (ODSCC) EPRI document 

"PWR Steam 
Generator 
Examination 
Guidelines: Rev. 5" 
NEI 97-06
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 

Dl. STEAM GENERATOR (Recirculating) 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Inservice inspection in conformance (1) Scope of Program: The program deals with the periodic No, 

with Plant Technical Specifications inspection of steam generator tube plugs. (2) Preventive provided 

and NRC Regulatory Guide 1.83 Actions: Guidance on primary water chemistry provided Plant 

"("inservice Inspection of Pressurized in EPRI TR- 102134 can significantly reduce PWSCC. The Technical 

Water Reactor Steam Generator Tubes". program also recommends that certain susceptible heats Specifi

Correlations for estimating plug life be avoided. (3) Parameters Monitored/ Inspected& The cations 

contained in Westinghouse reports inspection activity in the program monitors flaw size and conform to 

WCAP- 12244 and WCAP 12245. Specific depth. (4) Detection of Aging Effects: The extent and EPRI 

guidance on the inservice inspection of schedule of the inspections prescribed by the program are inspection 

plugs is provided in the EPRI document designed to ensure that flaws cannot attap ý 4 e~th_ ui 

"PWR Steam Generator Examination sufficient to threaten the integrity of the .te -ast and NEI 97

Guidelines: Revision 5" and NEI 97-06. problems with failure to detect flaws in plugs have led to 06 and are 

Supplemental inspection requirements leaking or failed plugs in several plants ((BL 89-01: 89-01, adhered to.  

may be contained in plant-specific S. 1: 89-01, S. 2: IN 89-33, 94-87). However, improved 

Technical Specifications. detection procedures are provided in the EPRI document 

"PWR Steam Generator Examination Guidelines: Revision 

5" and NEI 97-06. (5) Monitoring and Trending: Required 

inspection intervals (typically =18 months or each 

refueling or maintenance/repair outage) are intended to 

provide for timely detection of SCC. However, note item (4) 

immediately above (6) Acceptance Criteria: Any cracking 

detected requires replacement. Plug lives can be estimated 

using procedures in WCAP- 12244 and 12245 and compared 

with the limits given in those reports. (7) Corrective 

Actions: Tube plugs containing flaws or having 

insufficient estimated lives must be replaced. (8 & 9) 

Confirmation Process and Administrative Controls: Site 

QA procedures, review and approval processes, and 

administrative controls, in conjunction with NRC 

oversight, are implemented in accordance with the 

requirements of Appendix B of 10 CFR 50. This should 

ensure the timely detection and correction of cracking.  

(10) Operating Experience. Problems appear to have been 

related to susceptible heats of material and improper heat 

treatment. However, any Alloy 600 mechanical plugs 

remaining in service must be considered susceptible (BL 

89-01: 89-01, S 1; 89-01, S 2; IN 89-33. 94-87).  

Inservice inspection in conformance (1) Scope of Program: The program deals with the periodic No, 

with Plant Technical Specifications inspection of steam generator tube plugs. (2) Preventive provided 

and NRC Regulatory Guide 1.83 Actions: Guidance on primary water chemistry provided Plant 

("Inservice Inspection of Pressurized in EPRI TR- 102134 can significantly reduce PWSCC. The Technical 

Water Reactor Steam Generator Tubes". program also recommends that certain susceptible heats Specifi

Specific guidance on the inservice be avoided. (3)Parameters Monitored/Inspected:The cations 

inspection of plugs is provided in the inspection activity in the program monitors flaw size and conform to 

EPRI document 'PWR Steam Generator depth. (4) Detection of Aging Effects: The extent and EPRI 

Examination Guidelines: Revision 5" schedule of the inspections prescribed by the program are inspection 

and NEI 97-06. Supplemental designed to ensure that flaws cannot attain a dpeth,,, guidelines 

inspection requirements may be sufficient to threaten the integrity of the ftorest , and NEI 97

contained in plant-specific Technical (5) Monitoring and Trending: Required inspection 06 and are 

Specifications. intervals (typically =18 months or each refueling or . adhered to.  

maintenance/repair outage) appears to provide for timely 

detection of SCC, and no leakage due to failed plugs has / 
been reported. (6) Acceptance Criteria: Any cracking 
detected is
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
D1. STEAM GENERATOR (Recirculating)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Aechanism References 

D1.2..5 Tube Bundle Tubes in the Alloy 600 Chemically Crack PWSCC Plant Technical 
Region of Treated Initiation Specifications; 
Repair Sleeves Borated and Growth NRC Reg. Guide 

Water at 1.83; 
temperature NRC IN 94-05; 

up to 3404C EPRI document 
and 15.5 "PWR Steam 
MPa Generator 

Examination 
Guidelines: Rev. 5" 
NEI 97-06 

D 1.3.1 Upper Feedwater CS Up to 300°C Loss of Erosion/ ASME Section XI, 
Assembly and Inlet Ring and econdary- Material corrosion 1989 Edition.; 
Separators Supports ide Water NRC IN 91-19; 

hemistry NRC LER 
t 5.3-7.2 50-362/90-05-01; 
Pa Combustion 

Engineering Info
bulletin 90-04
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
D1. STEAM GENERATOR (Recirculating)

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

(continued from previous page) 
forms of degradation. (6) Acceptance Criteria: Any defect 
detected is compared with the requirements of the Plant 
Technical Specifications and with the recommendations 
of Combustion Engineering Info-bulletin 90-04. These 
requirements should ensure structural integrity.  
(7) Corrective Actions: Excessively degraded components 
must be repaired or replaced (8 & 9) Coflirination Process 
and Administrative Controls: Site QA procedures, review 
and approval processes, and administrative controls, in 
conjunction with NRC oversight, are implemented in 
accordance with the requirements of Appendix B of 10 CFR 
50. These requirements should continue to ensure the 
timely detection and correction of all forms of 
degradation. (10) Operating E "perience: This form of 
degradation has been detected only in certain Combustion 
Engineering System 80 steam generators, where it has 
been successfully dealt with (NRC Information Notice 191
19; NRC LER 50-362/90-05-01).

Components have been designed or Fatigue is a time-limited aging analysis [TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. -

ASME Section III (edition specified in 
10 CFR 50.55a), ANSI B3 1. 1, or other 
evaluations based on cumulative usage 
factor (CUF).  

Same as the effect of Erosion/Corrosion Same as the effect of Erosion/Corrosion on Item D1.1.2 No 
on Item D1. 1.2 Steam Nozzle and Safe Steam Nozzle and Safe End 
End 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of Safety Issue (GSI)-190 is to be addressed.  
ASME Section III (edition specified in 
10 CFR 50.55a], Subsection NB, or ANSI 
B3 1. 1, or other evaluations based on 
cumulative usage factor (CUF).  
Same as the effect of Erosion/Corrosion Same as the effect of Erosion/Corrosion on Item D1.1.2 No 
on Item D1.1.2 Steam Nozzle and Safe Steam Nozzle and Safe End 
End 

Same as the effect of Erosion/Corrosion Same as the effect of Erosion/Corrosion on Item D1. 1.2 No 
on Item D1. 1.2 Steam Nozzle and Safe Steam Nozzle and Safe End 
End
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
DI. STEAM GENERATOR (Recirculating)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect vIechanism References

D1.4.1 Piping and 
Fittings

Main Steam CS Up to 30 0 °C Loss of 
Steam Material

Crevice and 
Pitting 
Corrosion

ASME Section XI, 
1989 Edition

D1.4.2, Piping and Feedwater, CS p to 300*C Loss of Crevice and ASME Section XI, 
D1.4.3 Fittings Auxiliary econdary- Material Pitting 1989 Edition 

Feedwater ide Water Corrosion 
_____ ____________________ _______hemistry ____________ 

D1.5.1 Safetyand Body CS pto300 C Wall EIC Same as the effect 
Relief Valves team or Thinning of 

econdary- Erosionl Corrosio 
ide Water n on Item D1.1.2 
hemistry Steam Nozzle and 

Safe End
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D2. Steam Generator (Once-Through) 

D2. 1 Pressure Boundary and Structural 

D2.1.1 Upper & Lower Heads 

D2.1.2 Tube Sheets 

D2.1.3 Primary Nozzles & Safe Ends 

D2.1.4 Shell 

D2.1.5 Feed Water and Auxiliary Feed Water Nozzles & Safe Ends 

D2.1.6 Steam Nozzles & Safe Ends 

D2.1.7 Instrument & Drain Nozzles 

D2.1.8 Primary Manways & Bolting 

D2.1.9 Secondary Manways Handholes & Bolting 

D2.2 Tube Bundle 

D2.2.1 Tubes 

D2.3 Piping and Fittings 

D1.4.1 Main Steam 

D 1.4.2 Feedwater 

D1.4.3 Auxiliary Feedwater 

D2.4 Safety and Relief Valves 

D1.5.1 Body
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D2. Steam Generator (Once-Through) 

D2. 1 Pressure Boundary and Structural 

D2.1.1 Upper & Lower Heads 

D2.1.2 Tube Sheets 

D2.1.3 Primary Nozzles & Safe Ends 

D2.1.4 Shell 

D2.1.5 Feed Water and Auxiliary Feed Water Nozzles & Safe Ends 

D2.1.6 Steam Nozzles & Safe Ends 

D2.1.7 Instrument & Drain Nozzles 

D2.1.8 Primary Manways & Bolting 

D2.1.9 Secondary Manways Handholes & Bolting 

D2.2 Tube Bundle 

D2.2.1 Tubes 

D2.3 Piping and Fittings 

Dl .4.1 Main Steam 

D1 .4.2 Feedwater 

D1.4.3 Auxiliary Feedwater 

D2.4 Safety and Relief Valves 

D1.5.1 Body

IV D2-1 
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CHAPTER V 

(12/06/99) 

ENGINEERED SAFETY FEATURES



Maior Plant Sections 

A. Containment Spray System 

B. Standby Gas Treatment System (Boiling Water Reactor) 

C Containment Isolation Components 

D1. Emergency Core Cooling System (Pressurized Water Reactor) 

D2. Emergency Core Cooling System (Boiling Water Reactor) 

E. Fan Cooler System -



A Containment Spray System 

A. I Containment Spray System 

A. 1.1 Piping and Fittings up to Isolation Valve 

A. 1.2 Flow Orifice/Elements 

A. 1.3 Temperature Elements/Indicators 

A.1.4 Bolting 

A. 1.5 Eductors 

A.2 Header and Spray Nozzles System 

A.2.1 Piping and Fittings 

A.2.2 Flow Orifice 

A.2.3 Headers 

A.2.4 Spray Nozzles 

A.3 Chemical Addition System 

A.3.1 Piping and Fittings 

A.3.2 Storage Tank 

A.4 Pumps 

A.4.1 Bowl/Casing 

A.4.2 Bolting 

A.5 Valves (Hand, Control, Check, Motor-Operated) 

(in Containment Spray System) 

A.5.1 Body and Bonnet 

A.5.2 Bolting 

A.6 Valves (Hand, Control) 
(in Header and Spray Nozzle System) 

A.6.1 Body and Bonnet 
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A.6.2 Bolting 

A.7 Containment Spray Heat Exchanger 

A.7.1 Bonnet/Cover 

A.7.2 Tubing 

A.7.3 Shell 

A.7.4 Case/rover 

Aý7.5 Bolting 
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V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging 
Item Component Interest Material ment Effect vfpchanism References

Containment 
Spray System

A. I.  
thru 
A. 1.3

Stainless 
Steel (SS)

"phemicalI 
rreated 
3orated 
Water at 
maximum 
Design 
remperatur 
! of =205°C

Local Loss of Ord

ýPitting and 
Crevice 
Corrosion

Piping and 
Fittings up to 
Isolation 
Valve. Flow 
Orifice/ 
Elements, 
Temperature 
Elements/ 
Indicators

ASME Section XI.  
1989 Edition.  

NRC IN 84-18.  
Plant Technical 
Specifications.  
EPRI TR- 105714.

/Z4U� 
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V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing 
Aging Management Program (AMP)

Inservice inspection is in conlormanc 
with ASME Section X) (edition !specific 
in 10 CFR 50.55a). Table IWC 2500-CI 
examination category C-H for pressure 
retaining Class 2 components. Water 
chemistry program for minimizing 
impurities by monitoring and 
maintaining water chemistry 
conditions based on guidelines ofEPRI 
TR- 105714 for primary water chemfstr 
and plant technical specifications for 
refueling water storage tank water 
chemistry.  

/7

Evaluation and Technical Basis 
e (1) Scope of Program The program relies on preventive 
ed measures to mitigate crevice or pitting corrosion and 

Inservice inspection (ISI) to monitor the effects of 
corrosion on the intended function of containinent spray 
system components. (2) Preventive Actions: Control of 
halogens, sulfates, and oxygen in the primary water to less 
than 0.05, 0.05. and 0.005 ppm. respectively, during 
operation, and monitor and control of water chemistry 

) during shut down. mitigate potential for pitting and crevice 
ry corrosion. However, inadvertent introduction of 

contaminants into the coolant system can occur, e.g..  
contaminants in the boric acid. or introduced through the 
free surface of spent fuel pool [NRC Information Notice (IN) 
84-181. or from water from the sump. The AMP must 
therefore rely upon ISI in accordance with ASME Section 
XI to detect possible degradation. (3) Parameters 
MonitoredlInspected. The AMP monitors the effects of 
corrosion by control of system water chemistry and by 
detection of coolant leakage by inservice inspection (ISI).  
Inspection requirements of ASME Section XI specify visual 
VT-2 UWA-5240) examination during system leakage and 
hydrostatic tests of all pressure retaining Class 2 
components required to operate or support the safety 
function according to Table IWC 2500-1 category C-H.  
(4) Detection of Aging Pffects: Degradation of the 
component due to corrosion would result in 
coolant. However, a one-time inspection of-li-res-tative 

significant degradation is not occunring and the 
component intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specification.  
Inspection is performed in accordance with the 
requirements of ASME Code, IOCFR50 Appendix B, and 
ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. Selection of susceptible locations is based on 
severity of conditions, time of service, and lowest design 
magi 1 ) MAonUto and 2runding: System kage test 
is conducted prior to plant startup following each refueling 
outage, and hydrostatic test at or near the-end of each 
inspection interval The results of one-time inspection 
should be used to dictate the fteqenr of future 
inspections. (6) Accptance rierfa Any relevant 
conditions that may be detected during the leakage and 
hydrostatic tests are evaluated in accordance with IWC
3100 and acceptance standards of IWC-3400 and IWM-3516.  
for Class 2 components M Convetie Actiom Prior to 
service, corrective masures are needed to meet the -_ 
requirements of lWB-3142 and [WA-5250. Repairs ae In 
conformance with IWA-4000 and replacement according to 
lWA-7000. (8 & 9) Coqfin P0 avd 
Adnfns e Co*Ww Site QA procedures, review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of 
Appendix B to 10 CFR 50 and will continue to be adequate

DRAFT - 12/06/99
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V ENGINEERED SAFETY FEATURES

Existing luatn Aging Management Program (AMP) Evaluation and Technical Basis lEvaluation

Guidelines of Regulatory Guide (RG) 1.44 
to avoid sensitization of stainless steels 

and, based on plant specifications, 
inservice inspection in conformance 
with ASME Section X2 (edition specified 

in 10 CFR 50.55a), Table IWC 2500- 1, 
examination category C-F-1 for 
pressure retaining welds in Class 2 

stainless steel piping. Water chemistry 

program for minimizing impurities by 

monitoring and maintaining water 

chemistry conditions based on 
guidelines of EPRI TR- 105714 for 

primary water chemistry and plant 

technical specifications for refueling 
water storage tank water chemistry.

(continued from previous page) 
for the period of license renewal. ( 0) Operating 
Experience: Corrosion related degradation has not been 
reported for containment spray system components. but 

cracking has occurred in safety-related SS piping systems 

and portions of systems which contain oxygenated.  
stagnant, or essentially stagnant borated water.

(1) Scope of Progra: The program includes preventive 
measures to mitigate stress corrosion cracking (SCC) of 
stainless steel (SS) and inservice inspection (ISI) to 
monitor the effects of SCC on the intended function of 

containment spray system components. (2) Preventive 
Actions: Selection of material in compliance with the 

guidelines of Regulatory Guide (RG) 1.44 prevents or 
mitigates SCC. Control of halogens, sulfates, and oxygen in 

the primary water to less than 0.05, 0.05. and 0.005 ppm, 
respectively, during operation, and monitor and control of 

water chemistry during shut down, mitigate potential of 
SCC. However, inadvertent introduction of contaminants 
into the coolant system can occur, e.g., contaminants in the 

boric acid, or introduced through the free surface of spent 
fuel pool [NRC Information Notice (IN) 84-181, or from 
water from the sump. The AMP must therefore rely upon 
ISI in accordance with ASME Section XI to detect possible 

degradation. (3) Parameters Monitored.In•ected The 
AMP monitors the effects of SCC on the intended function 
of the piping by control of system water chemistry and by 
detection and sizing of cracks by ISI. Inspection 
requirements of IWC 2500-1 category C-F-i. specify for 
circumferential and longitudinal welds in each pipe or 

branch run NPS 4 or larger. volumetric and surface 
examination of ID region, and surface examination of OD 
surface. Surface examination is conducted for 
circumferential and longitudinal welds in each pipe or 

branch run less than NPS 4. Requirements for training 
and qualification of personnel and performance 
demonstration for procedures and equipment are. in 
conformance with Appendices VII and VIII of ASME 
Section XI, or any other formal program approved by the 
NRC. (4) Detection qftAging PfOects Degradation 

and fitting due to SCC can not occur with c 
ingauet~how to-im e ass, rsOL-ul 1C 

o ctionof thep
(5) Monitoring and 7ronding: Inspection ededule in 
accordance with IWC-2400 should provide timely detection 
of cracks. System leakage test is conducted prior to plant 
startup following each refueling outage. and hydrostatic 
test at or near the end of each inspection inteal 
(6)Acceptance Criteria: Any SCC degradation is evaluated 

in accordance with IWC-3100 by comparing ISI resultsewith 
the acceptance standards of IWC-3400 and IWC-3514.  
Supplementary surface examination may be performed on 

interior and/or exterior surfaces when flaws are detected in 

volumetric examination. (7) Correctiv Actonv Repairs 
are in conformance with IWA-4000. replacement according 
to IWA-7000. and reexamination in accordance

INo
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V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (pressurized Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

in conformance with Appendices VtI and VIII of ASME 

Section XI. or any other formal program approved by the 

NRC. (4) Detection of Aging Effects: Degradation of the 
piping due to SCC can not occur without crack initiation.  

The extent of inspection required by ASME Section XI is 

considered adequate to detect cracking of susceptible SS 

components and cladding in the weld regions.  
(5) Monitoring and Trending: Inspection schedule in 

accordance with IWC-2400 should provides timely 

detection of cracks. (6) Acceptance Criteria: Any SOC 
degradation is evaluated in accordance with IWC-3 100 by 

comparing ISI results with the acceptance standards of 

IWC-3400. (7) Corrective Actions: Repair and replacement 

are in conformance with IWA-4000 and IWC-3133. and 

reexamination in accordance with requirements of IWA

2200. (8 & 9) Coiflnmation Process and Administrtv 
Controls: Site QA procedures. review and approval 

processes, and administrative controls are implemented in 

accordance with requirements of Appendix B to 10 CFR 
Part 50 and will continue to be adequate for the period of 

license renewal. (10) Operating Experience: No significant 
cracking has been reported for chemical addition lines in 

PWRs.  

Guidelines of Regulatory Guide (RG) 1.44 (1) Scope of Program: The program includes preventive Yes.  

to avoid sensitization of stainless steels measures to mitigate stress corrosion cracking (SCC) and Element 4 

and, based on plant specifications, inservice inspection (ISI) to monitor the effects of SCC on should be 

inservice inspection in conformance the storage tank. (2) Preventive Actions. Selection of further 

with ASME Section XI (edition specified material in compliance with the guidelines of Regulatory evaluated 

in 10 CFR 50.55a), Table IWC 2500-1. Guide (RG) 1.44 prevents or mitigates SCC. f3) Parametes 

examination category C-H for pressure Monitored/Inspected: The AMP monitors the effects of 

retaining Class 2 components. SCC by detection of leakage. Inspection requirements of 

ASME Section X2 specify visual VT-2 (IWA-5240) 
examination during system leakage test and system 

hydrostatic test of all pressure retaining Class 2 

components required to operate or support the safety 

function, according to Table IWC 2500-1 category C-H.  

(4) Detection of Aging Fffects: Degradation of the" 

component due to SCC can not occur without leakage of 
er. one-time inspection of representatve 

le ~~on and most susceptil 
• ons e emshould be conducted to ensure that 

significant degradation is not occurring and the 
component intended function will be maintained during 

the extended period. Follow up actions are based on the inspection results and plant technical specification.__ 

inspection is performed in accordance with the 

requirements of ASME Code. 10ZFR50 Appendix B. and 

ASTM standards, using a variety of nondestructive 

techniques including visual, ultrasonic, and surface 

techniques. Selection of susceptible locations is based on 

severity of conditions, time of service, and lowest design 

margin. (5) Monitoring and Trending: System leakage test 
is conducted prior to plant startup following each refueling 

outage. and hydrostatic test at or near the end of each 

inspection interval. The results of one-tIme inspection 

should be used to dictate the frequency of future 

inspections. (6) Acceptance Criteria:ny

DRAFT - 12/06/99
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V ENGINEERED SAFETY FEATURES--

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
relevant conditions that may be detected during the leakage 

and hydrostatic tests are evaluated in accordance with 

[WC-3 100 and acceptance standards of IWC-3400 and 1WB

3516. Any evidence of aging effects or unacceplable results 

should be evaluated. (7) Corrective Actionsr Repair and 

replacement are in conformance with IWA-4000 and IWB

4000. (s &.9) Coqftrmton Process and Administrative 

ControLs: Site QA procedures. review and approval 

processes. and administrative controls are implemented in 

accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) operating Exprience-: No significant 
cracking has been reported for chemical addition storage 

tanks in PWRs.

Inservice inspection is in conformance 
with ASME Section XI (edition specified 

in 10 CFR 50.55a), Table IWC 2500- 1.  
examination category C-H for pressure 
retaining Class 2 components; and 

based on the testing requirements of 10 

CFR 50.55a for ASME Code Class 2 
pumps, and additional NRC staff 

guidelines of NRC Generic Letter 89-04, 
inservice testing performed in 
accordance with ASME Subsection IWP 

(or Operation and Maintenance Code 

Subsection ISTB) for pumps, or other 
approved program in the plant 
specifications. Water chemistry 
program based on EPRI guidelines of 

TR- 105714 for minimizing impurities 
by monitoring and maintaining 
primary water chemistry.

(1) Scope of Progran: The program relies on preventive 
measures to mitigate crevice or pitting corrosion and 
combination of inservice inspection (ISI) and inservice 
testing (IST) to monitor the effects of corrosion on the 
intended function of containment spray system 
components. (2) Preventive Actions: Control of halogens.  

sulfates, and oxygen in the primary water to less than 0.05, 
0.05, and 0.005 ppm. respectively, during operation, and 

monitor and control of water chemistry during shut down, 
mitigate potential for pitting and crevice corrosion.  
However, inadvertent introduction of contaminants into 

the coolant system can occur, e.g.. contaminants In the 
boric acid, or introduced through the free surface of spent 
fuel pool [NRC Information Notice (IN) 84-181. or from 
water from the sump. The AMP must therefore rely upon 
ISI in accordance with ASME Section XI to detect possible 

degradation. (3) Parameters Monitred Inspected. The 
AMP monitors the effects of corrosion by control of water 
chemistry and by ISI to detect coolant leakage and IST to 
evaluate component performance. Inspection 
requirements of ASME Section XI specify visual VT-2 (TWA

5240) examination during system leakage and hydrostatic 
tests of all pressure retaining Class 2 components required 
to operate or support the safety function according to Table 
IWC 2500-1 category C-H. Based on the requirements of 10.  
CFR 50.55a for ASME Code Class 2 pumps and additional 
guidelines of NRC Generic Letter (GL) 89-04, IST is 
performed in accordance with ASME Subsection TWP (or 

OM Code Subsection ISTB). (4) Detection qfAging Eofect 
Degradation of the component due to corrosion would 
result in leakage of coolant or degradation of pump 
performance. ,er, a one-time inspection of 

representa on- and most 
susceptible Io0aUOnS m Luould be conducted to 
ensure that significant degradation is not occurring and 
the component intended function will be maintained 
during the extended period. Follow up actions are based on 

the inspection results and plant technical specification.  
Inspection is performed in accordance with the 
requirements of ASME Code. IOCFR50 Appendix B. and 
ASTM standards, using a variety of

Element 4 
should be 
further 
evaluated 
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ad?

DRAFT - 12/06/99V A-15

I %r-

I



V ENGINEERED SAFETY FEATURE 

A. CONTANMENT SPRAY SY 
Existing Aging Management Program (AMP)

Guidelines of Regulatory Guide (RG) 1.44 
to avoid sensitization of stainless steels 
and, based on plant specifications, 
inservice inspection in conformance 
with ASME Section MU (edition specified 
in 10 CFR 50.55a), Table IWC 2500-1.  
examination category C-G for pressure 
retaining welds in pumps. Water 
chemistry program based on EPRI 
guidelines of TR-105714 for minimizing 
impurities by monitoring and 
maintaining primary water chemistry.

S i , •~"1 1 f

v --

V •"+-- I. #

Further 

Evaluation and Technical Basis Evaluation 

(continued from previous page) 

nondestructive techniques including visual. ultrasonic.  

and surface techniques. Selection of susceptible locations 

is based on severity of conditions, time of service, and 

lowest design margin. (5) Monitoring and 2rending: 

System leakage test is conducted prior to plant startup 

following each refueling outage, and hydrostatic test at or 

near the end of each inspection interval. The results of 

one-time inspection should be used to dictate the frequency 

of future Inspections. (6) Acceptance Criteria. Any relevant 

conditions that may be detected during the leakage and 

hydrostatic tests are evaluated in accordance with IWC

3100 and acceptance standards of IWC-3400 and IWB-3516.  

(71 Corrective Actions: Repairs are in conformance with 
IWA-4000, replacement according to IWA-7000, and 

reexamination in accordance with requirements of IWA

2200. (8 & 9) Coiifinnatiofl Process and Administrative 
Controls: Site QA procedures. review and approval 

processes, and administrative controls are implemented In 

accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewaaL (I o) Operating Experience: Localized 

corrosion is likely to occur at flange connections where 

buildup of impurities can occur.  

(1) Scope of Program: The program includes preventive No 

measures to mitigate stress corrosion cracking (SCC) of 

stainless steel (SS) and inservice inspection (ISI) to 

monitor the effects of SCC on the intended function of 

containment spray system components. (2) Preentive 

Actions: Selection of material in compliance with the 

guidelines of Regulatory Guide (RO) 1.44 prevents or 

mitigates SCC. Control of halogens. sulfates, and oxygen in 

the primaiy water to less than 0.05, 0.05. and 0.005 ppm.  

respectively, during operation. and monitor and control of 

water chemistry during shut down, mitigate potential of 

SCC. However. inadvertent introduction of contaminants 

into the coolant system can occur, e.g., contaminants In the 

boric acid, or introduced through the free surface of spent 

fuel pool [NRC Uformation Notice (IN) 84-181, or from 

water from the sump. The AMP must therefore rely upon 

ISI in accordance with ASME Section 30 to detect possible 

degradation. (3)P.ar~wnetV •MOnitordSbM--tdThe 
AMP monitors the effects of SCC on intended function of 

the pump by control of primary water chemistry and by 

detection and sizing of cracks by ISI. Inspection 

requirements of IWC 2500-1 category C-G. specifies surace ' 

examination of either the inside or outside surface of all 

,welds extending 1/2 in. on either side of the weld. in aOD/0 rv 
group of multiple pumps of mwila design. size, fhnction. F I 

and service in a system. x on ooly on.in of Only Me puz i 

pumps due to SCC can not inrtatio 

and growth: 15 ceu nof cracks before 
the loss of Intendedfpw saafe" 
and Trending : Inpe schedule in accordance with IWC
2400 should provide tm detection 
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V ENGUIEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing 
Aging Management Program (AMP) 

4-

(

Guidelines of Regulatory Guide (RG) 1.44 
to avoid sensitization of stainless steels 
and, based on plant specifications, 

mservice inspection in conformance 
with ASME Section X) (edition specified 
in 10 CFR 50.55a), Table IWC 2500-1.  
examination category C-G for pressure 
retaining welds in Class 2 valves. Water 
chemistry program for minimizing 
impurities by monitoring and 
maintaining water chemistry 
conditions based on guidelines of EPRI 
TR- 105714 for primary water 
chemistry.

Evaluation and Technical Basis rvaklUcLLAU
(continued from previous page) 

89-04 and 96-05. IST is performed in accordance with 

ASME Subsection IWV (OM Code Appendix I and Subsection 

ISTC). (4) Detection of Aging Effiects: Degradation of the 

component due to corrosion would result in leakage of 

coo ow inspection of representative 

eof the Syste popula 
ý ý "be conducted to ensure that 

significant degradation is not occurring and the 

component intended function will be maintained during 

the extended period. Follow up actions are based on the 

inspection results and plant technical specification.  

Inspection is performed in accordance with the 

requirements of ASME Code. 1OCFR50 Appendix B. and 

ASTM standards, using a variety of nondestructive 

techniques including visual, ultrasonic, and surface 

techniques. Selection of susceptible locations is based on 

severity of conditions, time of service, and lowest design 

margin. (5) Monitoring and Trending System leakage test 

is conducted prior to plant startup following each refueling 

outage, and hydrostatic test at or near the end of each 

inspection interval. The results of one-time inspection 

should be used to dictate the frequency of future 

inspections. (6) Acceptance Criteria Any relevant 

conditions that may be detected during the leakage and 

hydrostatic tests are evaluated in accordance with IWC

3100 and acceptance standards of IWC-3400 and IWB-3516 

for Class 2 components. (7) Correctie Action$. Prior to 

service, corrective measures are needed to meet the 

requirements of IWB-3142 and IWA-5250. Repairs are In 

conformance with IWA-4000 and repair according to IWA

7000. (a & 9) coqflnuation Process and Admnirstrcidle 

Controls: Site QA procedures, review and approval 

processes. and administrative controls are implemented in 

accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) Operating Esperience: Corrosion has 
been observed in guide rings of relief valves (IN 98-23) and 

charging pump casin (IN 94-63).  

(1) Scope f Pogram The program includes preventive No 
measures to mitigate stress corrosion cracking (SCC) of 

stainless steel (SS) and combination of inservice 

inspection (ISI) and Inservice testing (=ST) to monitor the 

effects of SCC on the intended function of containment 

spray system components. (2) Prwentie Actions: 

Selection of material in compliance with the guidelines of 

Regulatory Guide (RG) 1.44 prevents or mitigates SCC.  

Control of halogens. sulfates. and oxygen In the primary 

water to less than 0.05, 0.05, and 0.005 ppm. respectiw Y.  

during operation. and monitor and control of water 

chemistry during shut down, mitigate potential of SCC.  

However, inadvertent introduction of contaminants Into 

the coolant system can occur either e.g.. contaminants in 

the boric acid, or introduced through the free surface of 

spent fuel pool [NRC information Notice (N) 84-181. or 

from water from the sump. The AMP must therefore relyI
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V ENGINEERED SAFETY FEATURES 
A. CONTAINE NT SPRAY SYSTEM (Pressurized Water Reactor) 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

upon ISI in accordance with ASME Section )a to detect 

possible degradation. (3) Parameters Monitoredllnspected: 
The AMP monitors the effects of SCC on the intended 

function of the valves by detection and sizing of cracks by 

ISI. Inspection requirements of Table IWC 2500- 1. category 

C-G specify for all valves in each piping run examined 
under category C-F. surface examination of either the 

inside or outside surface of all welds extending 1/2 in- on 

either side of the weld. In-a group of multiple valves of 

similar design. size, function. and service in a system.  

examination of only one valve is required. (4) Detection of 

Aging PffectS Degradation of valves due to SCC can not 

occur without crack initiation and growth: ISI schedule 

"assures detection of cracks before the loss of intended 

function of the valves. (5) Monitoring and Trending: 
Inspection schedule in accordance with IWC-2400 should 

provide timely detection of cracks. All welds are inspected 

each inspection period from at least one valve in each 

group with similar design and performing similar 

functions in the system. Visual examination is required 

only when the valve is disassembled for maintenance.  

repair, or volumetric examination, but at least once during 

the period. (6) Acceptance Criteria. Any SCC degradation is 

evaluated in accordance with IWC-3 100 by comparing ISI 

results with the acceptance standards of IWC-3400 and 

IWC-3515 for surface examination of welds in Class 2 
valves. (7) Corcve Actions Repairs are in confomance 

with IWA-4000 and replacement according to IWA-7000. (8 

&9) Confirmation Process and Administrativ ContrhLs 

Site QA procedures, review and approval processes, and 
administrative controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 50 and 

will continue to be adequate for the period of license 

renewal. (10) Operating Experence: Although the primary 

pressure boundary piping of PWRs have generally not been 

found to be affected by SCC because of low dissolved oxygen 

levels and control of primary water chemistry, cracking 
has occurred in safety injection lines (IN 97-19 and 84-18).  

internal bolting in swing check valves (IN 89-02), and 

safety-related SS piping systems which contain 

oxygenated, stagnant. or essentially stagnant borated 
water (IN 97-19).  

Same as effects of CorrosionlBoric Acid Same as effects of CorrosionlBoric Acid Wastage on No 

Wastage on containment spray system containment spray system bolting (A. 1.4).  

boUtng (A 1.4).  

Plant specific aging management Plant specific ag management program Is to be Yes.  

program. evaluated, no AMP
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V ENGINEERED SAFETY FEATURES 

A. CONTA0InENT SPRAY SYSTEM (pressurized Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical. Basis Evaluation 

(continued from previous page) 

exchanger falls to perform adequately, corrective actions 

are taken in accordance with OM S/G Part 2. Root cause 

evaluation and appropriate corrective action are taken 

when acceptable limits are exceeded or leakagi is detected.  

(8 & 9) Coifirmation proceks and Administrative Controls: 
Site QA procedures. review and approval processes. and 

administrative controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 50 and 

will continue to be adequate for the period of license 

renewal. (10) Operating Experience: Operating plant 

experience with this AMP indicates timely detection of 

corrosion in the containment spray heat exchangers.  

The program relies on preventive (1) Scope of Progrw. The program includes monitoring No 

measures to mitigate corrosion by and control of water chemistry to minimize exposure to 

monitoring and control of water aggressive environments, and staff recommendations of 

chemistry to minimize exposure to Generic Letter (GL) 89-13 or an equivalent program provide 

aggressive environments, and assurance that open-cycle cooling water system is in 

implementation of the compliance with General Design Criteria and Quality 

recommendations of Generic Letter 89- Assurance requirements. Guidelines of GL 89-13 include 

13 or an equally effective program to (a) surveillance and control of biofouling, (b) test program 

ensure that open-cycle cooling water to verify heat transfer capabilities, (c) routine inspection 

system is in compliance with General and maintenance program to ensure that corrosion

Design Criteria and Quality Assurance erosion, protective coating failure, silting, and biofouling, 

requirements. Water chemistry control can not degrade the performance of safety-related systems 

program based on EPRI TR- 105714 for serviced by open-cycle cooling water, (d) system walkdown 

primary water and plant technical inspection to ensure compliance with licensing basis, and 

specifications for cooling water. (e) review of maintenance, operating. and training 

practices and procedures. (2) Preventive Action: The 

component is constructed of appropriate materials, control 

of secondary side water chemistry. and lining or coating 
protect the underlying metal surfaces from being exposed to 
aggressive cooling water environment. Based on GL 89-13 

cooling water system is continuously chlorinated or 

treated with biocide whenever the potential for biological 

fouling species exists. (3) Parameters Monitore 
inspected The AMP monitors the effects of corrosion by 
surveillance program to detect coolant leakage and 

inservice testing to evaluate component performance.  
Based on recommendations of OL 89-13 or its equivalent.  

cooling water system is inspected for biofouling organisms.  

sediment, protective coating failure, and corrosion and 
cooling water flow and temperature are monitored for 

component performance evaluation to ensure that flow 

blockage or excessive fouling accumulation does not exist.  

(4) DeMetion f 'AgV ffectm Degradation of component 
due to corrosion would result in leakage of coo 

degradation of component perfo ' and 

schedule of inspection/testing detection of 

corrosion before the los of Intended function of the 
component. (5) Moftmttoln and 2lend~n Results from 
performance tests to vei*~ heat transfer capabilities are 
trended. (a) Acceptance criterln Any relevant conditi.o.  
related to corrosion or leakage are compared to established 
acceptable iumits. Maximum levels for various Impurities 

in secondary side water and cooling water
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B Standby Gas Treatment System (Boiling Water Reactor) 

B.1 Ductwork and Dampers 

B.2 Electric Heater 

B.3 Filters 

B.3.1 Filter Housing and Supports 

B.3.2 Charcoal Absorber Filter 

B.3.3 Elastomer Seals 

B.4 Fan

DRAFT - 12/06/99V B-1



C. Containment Isolation Components 

C.I Personnel Hatch 

C.1.1 Hatchway 

C. 1.2 Inner Door 

C. 1.3 Outer Door 

C.2 Equipment Hatch 

C.2.1 Hatchway 

C.2.2 Cover Plate 

C.3 Mechanical (pipe) Penetrations 

C.3.1 Sleeve 

C.3.2 Seal 

C.3.3 Closure Plate 

C.3.4 Anchors 

C.3.5 Fasteners 

C.4 Electrical Penetrations 

C.4.1 Sleeve 

C.4.2 Header Plate 

C.4.3 Seal 

C.4.4 Anchors 

C.5 Fuel Transfer Penetrations 

C.5.1 Sleeve 

C.5.2 Closure Plate 

C.5.3 Anchors 

C.6 Purge/Vent 

V C-1 DRAFT - 12/06/99



C.6.1 Seal

C.7 Leak Testing (Penetration, Integrated, & Isolation Valve Leak Test 

Systems) 

C.7.1 Mechanical Penetrations 

C.7.2 Sleeves 

C.7.3 Seal 

C.8 Isolation Barriers - Valves (BWR, in Lines for Emergency Core 

Cooling Systems, Feedwater, Main Steam) 

C.8.1 Body 

C.8.2 Bonnet 

C.9 Isolation Barriers - Valves (PWR, in Lines for Emergency Core 
Cooling Systems, Feedwater, Auxiliary Feedwater, Main Steam, and 
Blowdown Piping) 

C.9.1 Body 

C.9.2 Bonnet 

C.10 Isolation Barriers - Valves (BWR & PWR, in Lines for Fire Protection, 
Plant Heating, Waste Gas, Plant Drain, Liquid Waste, & Cooling 
Water) 

C.10.1 Body 

C. 10.2 Bonnet
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Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect vechanism References 
__ .I I r - f I General TASME Code

____________ .1 ____________ .1 __________ L _________ .1

Material Corrosion Section X. 1992 
Edition.  
10CFR50 
Appendix J.  

ReNgial-u9de 

A S10 1.4.  

Expe 
NBC IN 89-79.

�hNZ�

)

I
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V ENGINEERED SAFETY FEATURES

a• C O N "I' M MU-M• [ I" F u rth er'm •,v •,r ,•u .*• Existing •u'llz 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

corrective measures are needed to meet the requirements 

of IWB-3142 and IWA-5250. Repair is in conformance with 

TWA-4000 and replacement according to IWA-7000. (8 & 9) 

ConfrLtion Process and Administrative ContL-.s Site 

QA procedures. review and approval processes. and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 

will continue to be adequate for the period of license 
renewal. (10) Operating Experience: Localized corrosion is 

likely to occur at crevice geometry where buildup of 
imourities can occur.

L I
Program delineated in NURE,-0313.  
Rev. 2 and implemented through NRC 
Generic letter (GLJ 88-0 1, and inservice 
inspection in conformance with ASME 
Section MU (edition specified in 10 CFR 
50.55a), Table IWB 2500-1. examination 
categories B-M- 1 and B-M-2 for Class 1 
valves; Table IWC 2500-1, examination 
category C-G for pressure retaining 
welds in Class 2 valves. Coolant water 
chemistry is monitored and maintained 
in accordance with EPRI guidelines in 
TR-103515 and BWRVIP-29 to minimize 
the potential of crack initiation and 
growth. Also, the integrity of the 
containment isolations valves is 
verified In Type C leak rate tests in 
accordance with Appendix J of 10 CFR 
50.

(1) Scope fprogral- The program includes Implementing 
counter measures to mitigate stress corrosion cracking 
(SCC) of stainless steel (SS) and combination of Inservice 

inspection (ISI) to monitor SCC and its effects on the 

intended function of valves. NUREG-0313 and GL 88-01, 
respectively, describe the technical basis and staff 
guidance regarding mitigating IGSCC in BWRs.  
(2) Preventive Actions: Mitigation of IGSCC is by selection 

of material considered resistant to sensitization and 

IGSCC. e.g., low-carbon grades of cast SSs and weld metal.  

with a maximum carbon of 0.035% and minimum 7.5% 
ferrite. (3) Parameters MoniTd/Inspeted he AMP 

monitors SCC of valves by detection and sizing of cracks 
by implementing the inspection schedule, methods.  
personnel, sample expansion, and leak detection 

requirements of GL 88-0 . In a group of multiple valves of 

similar design, size, function, and service In a system.  

examination of only one valve is required. Coolant water 

chemistry is monitored and maintained In accordance 
with the EPRI guidelines in BWRVIP-29 to minimize the 

potential of crack initiation and growth. (4) Detection of 
Aging Effects. Degradation of valves due to SCC can not 

occur without crack initiation and growth; IS a~he "e 

delineated in the AMP is adequate and wiH .ure 

detection of cracks or degradation of valve perfomance 
before the loss of intended function of valves.  
(5) Monitoi and IVWm Inspection schedule in 
accordance with GL 88-01 should provide timely detection 

of cracks. All welds are inspected each inspection period' 

from at least one valve in each group with similar design 

and performing similar functions In the system. Visual 
examination Is performed only when the valve is 

disassembled for maintenance, repair. or volumetric 
examination, but at least once during the period.  
(6) Acceptanc CriUIw Any SCC degradation Is evaluated 

in accordance with IWC-3 100 by comparing 1S5 results 
with the acceptance standards of IWC-3400 and JWC-3515.  

) CorrctIve Actions. Repair is in conformance wfth
IWA-4000 and replacement is in accordance with IWA

7000. (a & 9) Cmakfntio n -Im and&ntis 
ConMrs Site QA procedures. reiew and apprv-%a 
processes. and administrative controls are implemented 
in accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) OperautIg rxperl enw The

DRAFT - 12/06/99V C-13
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V ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
frequency of future inspections. (6) Acceptance Criteria: 
Any relevant conditions that may be detected during the 
leakage and hydrostatic tests are evaluated in accordance 
with IWB-3 100 and acceptance standards of IWB-3400 and 
IWB-3522 for Class I components. IWC-3100 and 
acceptance standards of IWC-3400 and IWB-3516 for Class 
2 components. IWD-3000 for Class 3 components.  
(7) Corrective Actions: Prior to service, corrective 
measures are needed to meet the requirements of IWB-3142 
and IWA-5250. Repair and replacement are in 
conformance with IWA-4000 and IWB-4000. (8 & 9) 
CoJfirmation Process and Adminirti•ve Controlsw Site 
QA procedures. review and approval processes. and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Exterience: Corrosion has been 
observed in guide rings of relief valves (IN 98-23) and 
charging pump casing (IN 94-63).  

Guidelines of Regulatory Guide (RG) 1.44 (1) Scope of Program: The program includes preventive No 
to avoid sensit4,ation of stainless steels measures to mitigate stress corrosion cracking (SCC) of 
and, based on plant specifications, stainless steel (SS and inservice Inspection (ISI) to 
inservice inspection in conformance monitor the effects of SCC on the intended function of 
with ASME Section XM (edition specified emergency core cooling system components.  
in 10 CFR 50.55a). Table IWB 2500- 1. (2) Preventive Actions: Selection of material In 
examination categories B-M- 1 and B-M- compliance with the requirements of Regulatory Guide 
2 for Class I valves; Table IWC 2500-1. (RG) 1.44 prevents or mitigates SCC. Control of halogens.  
examination category C-G for pressure sulfates, and oxygen in the primary water to less than 
retaining welds in Class 2 valves. Water 0.05, 0.05, and 0.005 ppm, respectively, during operation.  
chemistry program for minimizing and monitor and control of water chemistry during shut 
impurities by monitoring and down, mitigate potential of SCC. However. Inadvertent 
maintaining water chemistry introduction of contaminants into the coolant system can 
conditions based on guidelines of EPRI occur, e.g., contaminants in the boric acid, or introduced 
TR-105714 for primary water through the free surface of spent fuel pool [NRC 
chemistry. Also, the integrity of the Information Notice (IN) 84-18], or from water from the 
containment isolations valves Is sump. The AMP must therefore rely upon ISI In 
verified In Type C leak rate tests in accordance with ASME Section )a to detect possle 
accordance with Appendix J of 10 CFR degradation. (8) ParametesMonitoredl~notud.The 
50. AMP monitors the effects of SCC on intended function of 

the valves by detection and sizing of cracks by ISI.  
Inspection requirements of Table IWB 2500-1 for Class 1 
valves, examination category B-M-I specify for all welds 
NPS 4 or larger. volumetric examination extending 1/2 In.  
on either side of the weld and through wall thickness, and 
for welds less than NPS 4. surface examination of OD 
surface extending 1/2 In. on either side of the weld.  
Category B-M-2 specifies visual VT-3 examination of 
internal surfaces of the valve. Table IWC 2500-1 for Class 
2 valves, category C-G specifies for all valves In each.  
piping run examined under category C-F, surface 
examination of either the inside or outside surface of all 
welds extending 1/2 In. on elther sde of the weld. Ia 
group of multiple valves of similar design. size. fmction.  
and service in a system. examination of only one valve is 
required. (4) Detection of Agin -ffects Degradation of 
valves due to SCC can not occur without crack Initiation 
and growth; IS8 schedulet mr detection of cracks or
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DL Emergency Core Cooling System (Pressurized Water Reactor) 

D1. I Piping & Fittings 

D1.1.1 Core Flood System (CFS) 

D1.1.2 Residual Heat Removal (RHR) or Shutdown Cooling (SDC) 

DI.1.3 High Pressure Safety Injection (HPSI) 

D1.1.4 Low Pressure Safety Injection (LPSI) 

D1.1.5 Connecting lines to Chemical & Volume Control System (CVCS) 

& Spent Fuel Pool (SFP) Cooling 

D1.1.6 Lines to Emergency Sump 

D1.1.7 Bolting for Flange Connections 

D1.2 HPSI & LPSI Pumps 

D 1.2.1 Bowl/Casing 

D1.2.2 Bolting 

D1.3 RWT Circulation Pump 

D1.3.1 Bowl/Casing 

D1.3.2 Bolting 

D1.4 Valves 

D1.4.1 Body and Bonnet 

D1.4.2 Bolting 

D1.5 Heat Exchangers (RCP, HPSI, & LPSI Pump Seals; & RHR) 

D1.5. 1 Bonnet/Cover 

D1.5.2 Tubing 

D1.5.3 Shell 

D1.5.4 Case/Cover 

D1.5.5 Bolting 
V\11DAT-1/69
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D1.6 Heat Exchangers. (RWT Heating) 

D1 .6.1 Bonnet/Cover 

D1.6.2 Tubing 

DI.6.3 Shell 

D1.6.4 Bolting 

D1.7 Safety Injection. Tank (Accumulator) 

D1.7.1 Shell 

D 1.7.2 Manway 

D1.7.3 Penetrations/Nozzles 

D1 .8 Refueling Water Tank (RWT) 

D1.8.1 Shell 

D1.8.2 Manhole 

D1.8.3 Penetrations/Nozzles 

D1.8.4 Bolting 

D1.8.5 Perimeter Seal 
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V ENGINEERED SAFETY FEATURES 
D1l. EMEGENCY CORE COOlING SYSTEM I][ressurized Water Reactor)

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
of rwA-2200. (s & 9) Coqnfnnation Process and 
Administrative Controls: Site QA procedures. review and 
approval processes. and administrative controls are 
implemented in accordance with requirements of 
Appendix B to 10 CFR Part 50 and will continue to be 
adequate for the period of license renewal. (10) Operating 
Experience: Although the primary pressure boundary 
piping of PWRs have generally not been found to be 
affected by SCC because of low dissolved oxygen levels and 
control of primary water chemistry, potential of SCC 
exists from inadvertent introduction of contaminants 
into the primary coolant system (IN 84-18). SCC has been 
observed in safety injection lines (IN 97-19 and 84-18).  
charging pump casing cladding (INs 80-38 and 94-63). and 
instrument nozzles in safety injection tanks (IN 91-05).  

Inservice inspection is in conformance (1) Scope of Program: The program relies on preventive Yes.  
with ASME Section X] (edition specified measures to mitigate crevice or pitting corrosion and Element 4 
in 10 CFR 50.55a), Table IWB 2500- 1. inservice inspection (ISI) to monitor the effects of should be 
testing category B-P for pressure corrosion on the intended function of emergency core further 

retaining Class 1 components. e.g.. CFS cooling system coniponents. (2) Preventive Actions: evaluated 
and other components within the Control of halogens, sulfates, and oxygen in the primary 
containment; Table IWC 2500-1, water to less than 0.05. 0.05, and 0.005 ppm. respectively.  
examination category C-H for pressure during operation, and monitor and control of water 
retaining Class 2 components. e.g.. most chemistry during shut down. However, inadvertent 
corfiponents in the safety Injection introduction of contaminants into the coolant system can 
system: and Table IWD 2500-1, test and occur either e.g., contaminants in the boric acid, or 
examination category D-B for systems introduced through the free surface of spent fuel pool [NRC 
in support of emergency core cooling. Information Notice OIN) 84-181. or from water from the 
e.g.. refueling water tank (RWT} heating sump. The AMP must therefore rely upon ISI In 
system. Water chemistry program for accordance with ASME Section XI to detect possible 
minimizing impurities by monitoring degradation. (3) Parameters Monitored/InSpeced: The 
and maintaining water chemistry AMP monitors the effects of corrosion by control of 
conditions based on guidelines of EPRI system water chemistry and by detection of coolant 
TR-105714 for primary water chemistry leakage by inservice inspection 0ISI). Inspection 
and plant technical specifications for requirements of ASME Section MU specify visual VI-2 
refueling water storage tank water (IWA-5240) examination during system leakage and 

chemistry, hydrostatic tests of all pressure retaining Class I.  

components according to Table IWB 2500-1 category B-P
Class 2 components required to operate or support the 
safety function according to Table IWC 2500-t categoey C
H and Class 3 components in supportldf eegeocy core cooling according to Table IWD 2500-1 category D-B.  

(4) s etetion df egradato Is: no urrion of the 
component due to corrosion would result in leakage of 
coolant However, a one-time Inpck of re:r t~ave - O 
slpr ,of t•['•~e- Wspopulation:R *low:ptb 
-toz915ons inhe system should be conducted to ensure that- . .  
significant degradation is not occurring and thev. -4t 

component Intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specificationM 
Inspection is performed in accordance with the 
requirements of ASME Code. 1OCFR50 Appendix B. and 
ASTM standards, using a variety of nondestructive 
techniques including visual. ultrasonic, _

;a�4 
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ENGINEERED SAFETY FEATURES S.•. i•.=•-,• ,= ,,-iu' mmt- aV1•. tP,'eqmuIzed Water Reactori

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

Guidelines of Regulatory Guide (RO) 1.44 
to avoid sensitization of stainless steels 
and, based on plant specifications.  
inservice Inspection In conformance 
with ASME Section XI (edition specified 
in 10 CFR 50.55a), Table IWC 2500-1.  
examination category C-H for pressure 
retaining Class 2 components, and 
water chemistry control program based 
on plant technical specifications.

Yes.  Element 4 
should be 
further 
evaluated 

2
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i(1) Scope of Program: The program includes preventive 
measures to mitigate stress corrosion cracking (SCC) and 
inservice inspection (ISI) to monitor the effects of SCC on 
the intended function of the RWT. (2) Preventive Actions: 
Selection of material in compliance with the 
requirements of Regulatory Guide (RG) 1.44 prevents or 
mitigates SCC. (3) Parwmeters Monitored/Inspected: The 
AMP monitors the effects of SCC on intended function of 
the RWT by detection of leakage. Inspection requirements 
of ASME Section XI specify visual VT-2 (IWA-5240) 
examination during system leakage test and system 
hydrostatic test of all pressure retaining Class 2 
components required to operate or support the safety 
function, according to Table IWC 2500-1 category C-H.  
(4) Detetion Qf Aging Pffects: Degradation of the 
component due to SCC can not occur without leakage of 

SHowever, a one-time inspection of representative 
saml the system population and most susceptible 

the system should be conducted to ensure that 
significant degradation is not occurring and the 
component intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specification.  
Inspection is performed in accordance with the 
requirements of ASME Code, IOCFR50 Appendix B, and 
ASTNI standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. Selection of susceptible locations is based on 
severity of conditions, time of service, and lowest design 
margim (5) Monitoring and Tmeding: System leakage test 
is conducted prior to plant startup following each 
refueling outage, and hydrostatic test at or near the end of 
each Inspection intervaL The results of one-time 
inspection should be used to dictate the frequency of future 
inspections. (6) Acceptance Critena. Any relevant 
conditions that may be detected during the leakage and 
hydrostatic tests are evaluated in accordance with IW
3100 and acceptance standards of IWC-3400 and IWB-3516.  
Any evidence of aging effects or unacceptable results are 
evaluated. M Correctipe Actions: Repair and replacement 
are in conformance with IWA-4000 and IWB-4000. (8 & 9) 
Coiflnnatan h aind Adbdnst ative Con~o Site 
QA procedures. review and approval processes, and 
administrative controls are Implemented In accordance 
with requirements ofAppendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Epen i 5CC has been " 
observed in safety injection lines (IN 97-19 & 84-18).  
charging pump casin cladding (INs 80-38 and 94-63), and 
instrument nozzles in safety injection tanks (IN 91-05)

I



ENGINEERED SAFETY FEATURES

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

inservice inspection in conformance 
with ASME Section XI (edition specified 
in 10 CFR 50.55a), Table IWC 2500-I.  
test and examination category D-B for 
systems in support of emergency core 
cooling. and water chemistry control 
program based on plant technical 
specifications.

Guidelines of Regulatory Guide (R0) 1.44 
to avoid sensitization of stainless 
steels. inservice inspection in 

conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a).  
Table IWD 2500- 1, test and examination 
category D-B for systems in support of 
emergency core cooling. and water 
chemistry control program based on 
Wlant technical specifications.

(z) scope oFrograf wThe program Fncudes preventive 
measures to mitigate stress corrosion cracking (SCC• of
stainless steel (SS) and inservice inspection (1S61 to 
monitor the effects of SCC on the Intended function of the 
RWT. (2) Preventive Actionm Selection of material in 
compliance with the requirements of Regulatory Guide 
(R0) 1.44 prevents or mitigates SCC. Control of water 
chemistry is based on plant technical specificauons.  
(8) Parameters monitoredl/lspected:The AMP monitogs 
the effects of SCC on intended function of the RWT by

Yes.  Element 4 
should be 
further 
evaluated

Yes.Yes.  Element 4 
should be 
further 
evaluated
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(1) Scope of Program: The program relies on preventive 
measures to mitigate crevice or pitting corrosion and 
inservice Inspection (ISI) to monitor the effects of 
corrosion on the intended function of emergency core 
cooling system components. (2) Preventive Actions: 
Control of water chemistry based on plant technical 
specifications. (3) Parameters Monitored/Inspected: The 
AMP monitors the effects of corrosion by detection of 
coolant leakage by ISI. Inspection requirements of ASME 
Section )a, Table IWD 2500- 1. category D-B specify visual 
VT-2 (IWA-5240) examination during system leakage and 
hydrostatic tests of all pressure retaining Class 3 
components in support of emergency core cooling.  
(4) Detection qfAging Eobcts: :Degradation ofthle 
component due to corrosion would result in leakage of 

However, a one-time inspection of representative 
sample o e system population and most susceptible 

".tions the system should be conducted to ensure that 
s cant degradation Is not occurring and the 
component intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specificatiorL 
Inspection is performed in accordance with the 
requirements of ASME Code, IOCFR5O Appendix B. and 
ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. Selection of susceptible locations is based on 
severity of conditions, time of service, and lowest design 
margin. (5) monitoring and Trending: System leakage test 
is conducted prior to plant startup following each 
refueling outage, and hydrostatic test at or near the end of 
each inspection Interval. The results of one-time 
inspection should be used to dictate the frequency of future 
inspections. (6) Acceptance Criteria: Any relevant 
conditions that may be detected during the leakage and 
hydrostatic tests are evaluated in accordance with IWD
3000 for Class 3 components. Any evidence of aging effects 
or unacceptable results are evaluated. (7) Corrective 
Actions: Repair and replacement are In conformance with 
IWA-4000 and IWB-4000. (s & 9) fC mtton Prcess 
and AdmidsUtatie Controls Site GA procedures. review 
and approval processes. and administratve controls are 
implemented in accordance with requirements of 
Appendix B to 10 CFR Part 50 and will continue to be 
adequate for the period of license renewal (10) Operating 
Eaperienc; Localized corrosion Is likely to occur at 
crevices that may allow buildup of impurities due to 
stagnant conditions.

I



V ENGINEERED SAFETY FEATURES 

D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) Further 

Existing Further 

Aging Management Program CAMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

detection of leakage. Inspection requirements of ASME 
Section )a. Table IWD 2500- 1. category D-B specify visual 

VT-2 (IWA-5240) examination during system leakage and 
hydrostatic tests of all pressure retaining Class 3 

components in support of emergency core cooling.  

(4) Detection of Aging Effects. Degradation of the 

component due to SCC can not occur without leakage of 

coo However, a one-time inspection of representative 
le da the system population and most suscep 

cat.ao in the system should be conducted to ensure that 

sigfcant degradation is not occurring and the 

component intended function will be maintained during 

the extended period. Follow up actions are based on the 

inspection results and plant technical specification

Inspection is performed in accordance with the 

requirements of ASME Code, 10CFR50 Appendix B. and 

ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 

techniques. Selection of susceptible locations is based on 

severity of conditions, time of service, and lowest design 

margin. (5) Monitoring and r1ending: Inspection schedule 
of ASME Section XI should provide for timely detection of 

leakage. System leakage test is conducted prior to plant 

startup following each refueling outage, and hydrostatic 

test at or near the end of each inspection interval. The 

results of one-time inspection should be used to dictate the 

frequency of future inspections. (6) Acceptance Criteria 
Any relevant conditions that may be detected during the 

leakage and hydrostatic tests are evaluated in accordance 

with IWD-3000 for Class 3 components. Any evidence of 

aging effects or unacceptable results are evaluated.  

(7) Correcti-e Actions Repair and replacement are in 

conformance with IWA-4000 and IWB-4000. (8 & 9) 

Confinnation Process and Administative Controls: Site 
QA procedures, review and approval processes, and 

administrative controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 60 and 

will continue to be adequate for the period of license 

renewal. (10) operating Z•-eience Although the primary 
pressure boundary piping of PWRs have generally not been 

found to be affected by SCC because of low dissolved 
oxygen levels and control of primary water chemistry.  

signficant potential of SCC exists from inadvertent 
introduction of contaminants into the primary coolant 

system (IN 84-18). SCC has been observed in safety 

injection lines (IN 97-19 and 84-18), charging pump casing 

cladding (INs 80-38 and 94-63), internal bolting in swing 

check valves (IN 89-02). and instrument nozzles In safety 

injection tanks (IN 91-05).

DRAFT - 121/06/99

Same as effect of AoIdBoc Add Same as efe of C.r ,-lon/oI Acid Wost-g of it, No 

Wastage of Item D1.1.7 Bolting for D1.1.7 Bolting for fange connections in Iters D1.1.1 timu 

flange conectios in Items DI.l.1 thru DI.1.5.  
D1.I.5.

V DI-35



D2 Emergency Core Cooling System (BWR) 

D2. I Piping & Fittings 

D2. 1.1 High Pressure Coolant Injection (HPCI) 

D2.1.2 Reactor Core Isolation Cooling (RCIC) 

D2.1.3 High-Pressure Core Spray (HPCS) 

D2.1.4 Low-Pressure Core Spray (LPCS) 

D2.1.5 Low Pressure Coolant Injection (LPCI) or Residual Heat Removal 

(RHR) 

D2.1.6 Lines to Spent Fuel Pool (SFP) and Suppression Chamber (SC) 

D2.1.7 Lines to Containment Spray System (CSS) 

D2.1.8 Automatic Depressurization System (ADS) 

D2.1.9 Lines to HPCI and RCIC Pump Turbine 

D2.1.10 Lines from HPCI and RCIC Pump Turbines to Condenser 

D2.2 Pumps (HPCS or HPCI Main & Booster, LPCS, LPCI or RHR, & ROIC) 

D2.2.1 Bowl/Casing 

D2.2.2 Suction Head 

D2.2.3 Discharge Head 

D2.3 Valves (Check, Control, Hand, Motor Operated, & Relief Valves) 

D2.3.1 Body and Bonnet 

D2.4 Heat Exchangers (RHR & LPCI) 

D2.4.1 Tubes 

D2.4.2 Tubesheet 

D2.4.3 Channel Head 

D2.4.4 Shell 

D2.5 Header and Spray Nozzles System
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D2.5.1 

D2.5.2 

D2.5.3 

D2.5.4 

D2.6 Isolation 

D2.6.1 

D2.6.2 

D2.6.3 

D2.6.4

Piping and Fittings 

Flow Orifice 

Headers 

Spray Nozzles 

Condenser 

Tubing 

Tubesheet 

Channel Head 

Shell
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ENGINEERED SAFETY FEATURES

Existing ETEvaluation 

Aoinc Manarement Program (AMP) Evaluation and Techical BasisE

Water chemistry program based on EPRI 
guidelines of TR- 103515 and 
implemented through the plant 
technical specifications for minimizing 
impurities by monitoring and 
maintaining water chemistry 
conditions, and inservice inspection is 
in conformance with ASME Section XG 
(edition specified In 10 CFR 50.55a), 
Table IWC 2500-i, examination 
category C-H for pressure retaining 
Class 2 components.

V

Elyes.
Element 4 
should be 
further 
evaluated

DRAFT - 12/06/99

V

V D2-5

(I) Scope of Program: The program relies on preventive 
measures to mitigate general, crevice, and pitting corrosion 
and Inservice inspection (ISI) to monitor the effects of 

corrosion on emergency core cooling system components.  
(2) Preventive Actions: Mitigation is by monitoring and 

control of water chemistry to minimize concentration of 
corrosive impurities in accordance with the EPRI 

guidelines of TR- 103515. (3) Parameters Monitored/ 
bnspected. The AMP monitors the effects of corrosion by 
detection of coolant leakage by Inservice Inspection (ISI.  
Inspection requirements of ASME Section XI specify visual 

VT-2 (IWA-5240) examination during system leakage and 
.hydrostatic tests of all pressure retaining Class 2 
components according to Table IWC 2500-1 category C-H.  
(4) Detection of Aging Ufct Degradation of the 

component due to corrosion would result In leakage of 
owever, a one-time inspection of representative 

sample o system population and most susceptible 
the system should be conducted to ensure that 

significant degradation is not occurring and the 
component intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specification•.  
Inspection is performed in accordance with the 
requirements of ASME Code, 10CFR5O Appendix B. and 
ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. Selection of susceptible locations is based on 

severity of conditions. time of service, and lowest design 
margin. (5) Monitoring and Trending. System leakage test 
is conducted prior to plant startup following each refueling 
outage, and hydrostatic test at or near the end of each 
inspection interval. The results of one-time Inspection 
should be used to dictate the frequency of future 
inspections. (6) Acceptance Criteria. Any relevant 
conditions that may be detected during the leakage and 
hydrostatic tests are evaluated In accordance with IWC

3100 and acceptance standards of IWC-3400 and IWB-3516 
for Class 2 components. Any evidence of aging effects or 
unacceptable results are evaluated. (7) CoM7ctbe Actiovw 

Prior to service, corrective measures are needed to meet the 
requirements of IWB-3142 and IWA-5250. Repair are in 
conformance with IWA-4000 and IWB-4000 and 
replacement acwrding to IWA-7000 and IWB-7000. (8& 9) 

Coqftnnation Prcs and Admbinstratie ComtrvWs Site 
QA procedures. review and approval processes. and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part SO and 
will continue to be adequate for the period of license 
renewal (j0) Opert&n mperieilW Localized corosk Is 
likely to occur at mechanical Joints, because of crevice 
geometry at the sealing surfaces that may allow buildup of 
impurities due to stagnant conditions. No significant 
corrosion related problem has been repagIed for piping and; 
fittings in BWR emergency core cooling system.
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W) v-a WvnofweV ,,tvmv r(f'wTT.Un•'•V4IM" fRM1n Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
implemented in accordance with requirements of 
Appendix B to 10 CFR Part 50 and will continue to be 
adequate for the period of license renewal. (10) Operating 
Experience: Wall-thinning problems in two-phase piping 
have occurred in extraction steam lines (INs 89-53..97-84) 
and moisture separation reheater and feedwater heater 
drains (INs 89-53. 91-18. 93-21, 97-84).

Water chemistry program based on EPRI 
guidelines of TR-103515 and 
implemented through the plant 
technical specifications for minimizing 
impurities by monitoring and 
macntainsng water chemistin 
conditions: wnservice Inspection In 
conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a).  
Table IWC 2500-1 . examination 
category C-H for pressure retaining 
Class 2 components: and based on the 
testing requirements of 10 CFR 50.55a 
for ASME Code Class 2 pumps. and 
additional NRC staff guidelines of NRC 
Generic Letter 89-04, inservice testing 
performed in accordance with ASME 
Subsection IWP (or Operation and 
Maintenance Code Subsection ISTM) for 
pumps. or other approved program in 
the plant specifications.

Element 4 
should be 
further 
evaluated

D1RAF - 12/06/99V D2-13

I ---
I (1) Scope of Program: The program relies on preventive 

measures to mitigate general. crevice, and pitting 
corrosion and combination of lnservice inspection (ISI) 
and Inservice testing (ISM} to monitor the effects of 
corrosion on the intended function of emergency core 
cooling system components- (2) Preventive Actions: 
Mitigation is by monitoring and control of water 
chemistry to minimize concentration of corrosive 
impurities in accordance with EPRI guidelines of TR
103515 and implemented through the plant technical 
specifications. (3) Parameters Monitored/Tn pected The 
AMP monitors the effects of corrosion by ISI to detect 
coolant leakage and IST to evaluate component 
performance. Inspection requirements of ASME Section 
X) specify visual VT-2 (IWA-5240) examination during 
system leakage test and hydrostatic test of all pressure 
retaining Class 2 components according to Table IWC • 
2500-1 category C-H. Based on the requirements of 10 CFR 
50.55a for ASME Code Class 2 pumps and additional 
guidelines of NRC Generic Letter (GL) 89-04. IST is 
performed in accordance with ASME Subsection IWP (or 
OM Code SubsecU1I1S'. (4) Detection ofAglng 40bcts: 
Degradation of COrn nent due to corrosion would 
result in le~ of coola t or degradation of component 
performance., r`, 4 one-time Inspection of 
representat eaple e system population and most 
susceptible e system should be conducted to 
ensure that Ignifitdegradation is not occurring and 
the compon ended function will be maintained 
during the extended period. Inspection is perforned In 
accordance with the requirements of ASME Code, 
IOCFR50 Appendix B. and ASTM standards, usig a 
variety of nondestructive techniques including visual, 
ultrasonic, and surface techniques. (5) Montorlng and 
2Vwndng.:ISI/•S schedule of ASME Section XI should 
provide for timely detection of corrosion. System leakage 
test is conducted prior to plant startup following each 
refueling outage. and hydrostatic test at or near the end of 
each inspection interval The results of one-time 
inspection should be used to dictate the frequency of future 
inspections (6) Acceptane C.erim Any relevant 
conditions that may be detected during the leakage an=d 
hydrostatic tests are evaluated in accordance with IWC
3100 and acceptance standards of IWC-3400 and IWB-3516 
for Clas 2 components. Any evidence of aging offects or 

unacceptable reAe, 
Prior to service._______

I
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Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
corrective measures are needed to meet the requirements 

of IWB-3142 and IWA-5250. Repair and replacement are in 

conformance with 1WA-4000. (8 & 9) Confnunatton 

Process and Administre Controvs Site QA procedures.  

review and approval processes, and administrative 

controls are implemented in accordance with 

requirements of Appendix B to 10 CFR Part 50 and will 

continue to be adequate for the period of license renewal.  

(10) Operating Experience: Localized corrosion Is likely to 

occur at flange connections and other crevices where 

buildup of impurities can occur. No significant corrosion 

related problem has been reported for pumps in BWR 

emergency core cooling system.  

Same as for Erosion/Corrosion of Item Same as for Erosion/Corrosion of Item D2.1.9 lines to Yes, 

D2.1.9 Lines to HPCI & RCIC punp HCI & RCIC pump turbine and D2.1.10 ines from HPCI & Element 1 

turbine and D2. 1.10 Lines from HPCI & RCIC pump turbine to condenser. should be 

RCIC pump turbine to condenser. 
further 
evaluated 

Water chemistry program based on EPRI (1) Scope of Program: The program relies on preventive Yes, 

guidelines of TR- 103515 and measures to mitigate crevice or pitting corrosion and Element 4 

implemented through the plant combination of inservice inspection (ISI) and inservice should be 

technical specifications for minimizing testing (IST) to monitor the effects of corrosion on the further 

impurities by monitoring and intended function of emergency core cooling system evaluated 

maintaining water chemistry components. (2) Preventive Actions: Mitigation is by 

conditions; inservice inspection in monitoring and control of water chemistry to minimize 

conformance with ASME Section XI concentration of corrosive impurities by following EPRI 

(edition specified in 10 CFR 50.55aU, guidelines of TR-103515 and implemented through the 

Table IWC 2500-1. examination plant technical specifications. (3) Parameters Monitore 

category C-H for pressure retaining Inspectedi The AMP monitors the effects of corrosion by 

Class 2 components: and based on the ISI to detect coolant leakage and IST to evaluate 

testing requirements of 10 CFR 50.55a component performance. Inspection requirements of 

for ASME Code Class 2 valves, staff ASME Section XI specify visual VT-2 (IWA-5240) 

guidelines of NRC Generic.Letter (GL) 89- examination during system leakage test and hydrostatic 

04 regarding the scope of inservice test of all pressure retaining Class 2 components.  
testing (M.11 and information in NRC according to Table IWC 2500-1 category C-H. Based on the 

IN 88-70 regarding scope and testing of requirements of 10 CFR 50.55a for ASME Code Class 2 

safety-related check valves, and in GL valves and additional guidelines of NRC GL9 89-04 and 96

96-05 regarding safety-related motor- 05, IST is performed In accordance with ASME Subsection 

operated valves. IST Is performed in IWV (OM Code Appendix I and Subsection ISTc) 

accordance with ASME Subsection IWV (4) Detectio of Aglno Fbcts; Degradation of the 

(Operation and Maintenance Code component due to corrosion would result in leakagea 

Appendix I and Subsection IWTC). to coolant or degradation of component perfo 

ensure that the changes In design-basis However, a one-time inspection of representa = pl 

performance of safety-related valves of the system population and most susceptible k' 

resulting from degradation can be the system should be conducted to ensure that a t 

identified and managed. degradation is not occurring and the component ntended 

function will be maintained during the extended perIoD.  
Inspection is performed In accordance with the 
requirements of ASME Code. IOCFRSO Appendix B. and 
ASI stadards. using a variety of nondestru•..v 
techniques Includinig vfuaL ultrasonic, and surfa.e 
tecnImques. _(5) Monitoring and TreidhWg 15118 ______
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E Fan Cooler System 

E. 1 Fan Coolers 

E. 1.1 Cooling Coils 

E. 1.2 Fan Housing 

E. 1.3 Blades 

E. 1.4 Fasteners 

E.1.5 Piping 

E. 1.6 Fittings
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Major Electrical Components 

A. Electric Cables 

B. Electrical Connectors 

C. Electrical Penetration Assemblies 

D. Electrical Buses 

E. Electrical Insulators 

F. Transmission Conductors 

G. Ground Conductors / 6 1to gV 4 U --I
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A. Electric Cables

A. 1 Power, Instrumentation and Control Cables 
A. 1.1 Conductor 
A. 1.2 Shield Wire 
A.1.3 Insulation 
A.1.4 Jacket 

VI A-I
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V1. ELECTRICAL COMPONENTS 
A. Electric Cables 0 YY 'I' 

Systems, Structures and Components 
V" C I - .. I O J4 

This review table addresses electric cable , including power, instrumentation and control (I&C) 

cables. The power cables addressed are ow-voltage (< 1000 V) and medium voltage (2 kV to 15 

kV), High voltage power cables (>15 kV) have 

unique, specialized construction and must be evauatied on an application specific basis. Since the 

cable types addressed herein are very similar in a.o.. tiverno -aging effects, they are grouped 

together in the table. Individual sub-components for a typical cable are addressed in terms-of aging 

mechanisms and effects.  

System Interfaces 

Electric cables finmctionally interface with all plant systems that rely on electric power and/or 

instrumentation and control. Physical interfaces include routing in cable trays and conduits.  

VI A-2 
Draft November 12, 1999



VL ELECTRICAL COMPONENTS 
A. Electric Cables 

Structure and Region of Ei 
Item Component Interest Material 
A. 1.1 Power, Conductor Copper Hw 

Control, & * coated or Ch( 
Instrument non-coated Exr 
Cables * stranded or 

solid 

-, 
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables C-at tes

/��cLc�4Z�w LiVCL� �rL�vt� 

Cc4� 
/

Existing Further 
Aging Management Program (AMP)/ E aluation and Tec cal Basis Evaluation

A Iin-,irnm~ntaIrV1.MTall V " n hfiIJ"

For electrical equipment that is 
environmentally qualified for use in nuclear 
power plants, the environmental qualification 
program may be applicable as a tool for aging 
management 

Environmental Qualification (10CFR50.49: 
EQ Rule) 
EQ requirements have evolved over the years; 
therefore, plants of various vintages are 
licensed based on different EQ requirements.  
There are three main documents that 
chronicle the EQ requirements, starting with 
the IE Bulletin 79-01 B (DOR guidelines) 
issued in 1979. This was followed by 
NUREG-0588, which specifies two categories 
of qualifications, and finally the current EQ 
Rule (10 CFR 50.49). The DOR Guidelines 
and NUREG-0588 Category II are consistent 
with the original IEEE Standard for 
qualifying Class I E equipment (IEEE Std 
323-1971), while NUREG-0588 Category I 
and 10 CFR 50.49 endorse a later version of 
the standard (IEEE Std 323-1974). IEEE 
Standard 323-1974 includes more stringent 
requirements than the 1971 version, including 
the application of margins to test parameters 
and pre-aging of equipment prior to accident 
testing. It should be noted that the NRC has 
not endorsed a later version of the standard 
(IEEE Std 323-1983).  

While many of the older vintage plants were 
licensed based on the DOR 
Guidelines/NUREG-0588, Category II, many 
of the electric cables inside containment (over 
70%) included pre-aging as part of their 
original qualification, or have been re
qualified to Category I criteria.  

Many older plants still utilize cable 
connections and electrical penetrations that 
were environmentally qualified in accordance 
with the DOR Guidelines and/or the NUREG
0588, Category I1 requirements. The original 
qualification of many of these components 
might not have included pre-aging prior to 
exposing them to accident conditions.

.1MII U ,um, UG.... ... ... ...d .f 2.

,qua4fbd.ir (5) Monitorig and Trending: EQ does not rely on 
monitoring and trending of condition or performance parameters of 
equipment while in service to manage the effects of aging. As 
such, no monitoring or trending activities for assessing

Draft November 12, 1999
VI A-4

A. Environmenta ualifedt
In general, the Eojprocess accounts for aging through the use of a-

4T'.'.imie La, dAgg .=Ana sie _y LA.4Q for the equipment to be 
qualified. It does not require the use of prevention oi mitigation 
measures, or the use of condition/performance monitoring.  
Therefore, EQ cannot be considered a typical aging management 
program. However, the TLAA does provide some assurance that 
the effects of aging will not be problematic during the qualified life 
of the equipment As such, EQ can be considered part of an aging 
management program for license renewal if the licensee can show 

i) the TLAA remains valid for the period of extended 
operation, 
ii) the TLAA is projected to the end of the period of extended 
operation through re-analysis, or 
iii) the effects of aging on the intended function(s) will be 
adequately managed during the period of extended operation.  

For case (i), the existing qualification is acceptable for extended 
life and no further evaluation is necessary.  

For case (ii), a re-analysis is necessary to extend the qualified life 
of the equipment. In the re-analysis, attributes that should be 
addressed include analytical methods, data collection and reduction 
methods, underlying assumptions, acceptance criteria, corrective 
actions if acceptance criteria are not met, and the period of time 
prior to the end of qualified life when the re-analyses will be 
completed 
Fot 
"fr-light f case (iii),-the EQ process wsevaluated as an aging 
management program based on the 10 criteria identified in the 
draft SRP-LR. The following summarize this evaluation: 

(1) Scope of Programn The EQ requirements apply to electric 
equipment important to safety, which includes those electrical 
components within the scope of license renewal (i.e., cables, 
connectors, and penetration assemblies). (2) PrewenlveAcdions: 
EQ does not require the use of preventive actions to manage the 
effects of aging. Aging is addressed through the use of a TLAA.  
As such, the EQ process identifies no preventive actions. (3) 
Parameter Monitorednspected: EQ is not a condition or 
performance monitoring program. As such, it does not id 
any parameters to be monitored to manage the eff• aging.  
Aging is addressed through the use of a (4) DeteKtion of 
Aging Effets: [In general, EQ does not reg . the detection of 
aging effects for equipment while in s epj.... "ent thz

A.  
Environme 
utall, 
Oualified 
Equipment 
Yes.  

In the case 
where the 
TLAA is 
projected to 
the end of 
the period 
of extended 
operation, 
the analysis 
attributes 
identified 
should be 
addressed



VI. ELECTRICAL COMPONENTS 
A. Electric Cables

1 Structure and Region of Environ- Aging 1 Aging 
Item I Component Interest Material ment Effect Mechanism References
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

o4�Q.t�

_________________________________________________________________________________________________ I ______________________________

VI A-6
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the impact on equipment condition due to aging are identified by 
the EQ process. It should also be noted that currently, there are no 
recognized in situ condition monitoring methods that are effective 
for monitoring the condition of electric cables. Reseirch is 
ongoing to determine if acceptable methods exist. (6) Acceptance 
Criteria: EQ does not rely on monitoring and trending of condition 
or performance parameters to manage the effects of aging. As 
such, no acceptance criteria are established for equipment 
^-p •'^ while in service. (7) Corrective Acions: As part of the 
EQ process, a qualified life is established for the equipment being 
qualified. Once the equipment reaches the end of its qualified life, 
the only acceptable corrective action is refurbishment or 
replacement. (8 A 9) Confirmation process andAdminisorative 
Controls: EQ does not rely on preventive or corrective actions to 
address the effects of aging. As such, the EQ process identifies no 
confirmation process. EQ documentation for each qualified 
component is maintained at the plant site in an auditable form for 
the duration of the installed life of the equipment. (10) Operating 
Experience: Passive electrical components are typically reliable 
devices under normal plant conditions and have very little evidence 
of significant failures. In a study performed by Sandia (SAND96
0344, 9/96), a database of nuclear plant component failure records 
was reviewed to identify relative number of failures, as well as 
typical failure modes and causes for electrical cables and 
terminations. The review covered data for the time period from 
1975 to 1994, and generated 1,458 reports applicable to low and 
medium voltage cables and terminations. An analysis of these 
records showed the following: 

- In general, these components have good reliability. However, 
aging degradation does occur and has led to failures.  
- For low-voltage components, connectors accounted for the 
highest percentage of failures (30%). Cables (14.5%), terminal 
blocks (3.5%) and splices (2.5%) had relatively fewer failures.  
- For medium voltage components cables had the highest 
percentage of failures (69%), followed by connectors (111%) and 
splices (17%).  
- Most of the failures are detected by operation of the 
component; relatively few are detected by maintenance or 
surveillance.  

Another EPRI study on low-voltage environmentally qualified 
cables presented in an industry report (EPRI TR-103841, 6/94) 
analyzed Licensee Event Reports for the period from 1968 to June 
1992. Only 87 LERs related to cables were considered attributable 
to aging and the failures were categorized as follows: thermal 
degradation (13 reports), mechanical damage (23 reports), 
misapplication (I I reports), and unknown (40 reports). Roughly 
half of these failures occurred in the first 6 years of operation, and 
the number of failures decreased significantly after 10 years of 
operation.



VI. ELECTRICAL COMPONENTS 
A. Electric Cables 

Structure and Region of Er 
Item Component Interest Material 
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

NRC's aging assessment on cables, connections, and electrical 
penetration assemblies analyzed LER/NPE data for the period from 
mid-1980 to 1988 (NUREG/CR-5461, 6/90). An analysis of these 
failure data showed the following: 

* Out of 151 reported events on cables, more than 70% involved 
some type of electrical failure, either shorting, open circuit, or 
grounding faults.  

* Out of 196 reported events on connections, almost 80% 
involved shorted, grounded, loose, or open connections.  

• Out of 39 reported events on EPAs, pressure leakage (4 1%) and 
electrical failure (26%) caused the most events.  

Based on the results presented by these studies, it is seen that 
qualified electrical equipment does have good reliability, and aging 
degradation is usually well managed. These components receive 
little or no preventative maintenance. Under accident conditions, 
however, the reliability of these components is relatively unknown.  
Many of the causes of failures in accident conditions would not be 
detected during normal operation because of the absence of high 
temperatures and humidity. Note that not all degradation is 
detected and mitigated before it results in failure. Therefore, 
additional aging management practices are needed to completely 
manage the effects of aging for these electrical components.  

As discussed in SECY-93-049, during the staff's review of license 
renewal issues, the EQ process was found to be a significant issue.  
Of particular concern was whether the EQ requirements for older 
plants (i.e., DOR guidelines, NUREG-0588 Cat. l), whose 
licensing bases differ from newer plants, are adequate for license 
renewal. Further, a question was raised as to whether the EQ 
requirements for older plants should be reassessed for the current 
licensing term. Upon subsequent review, additional concerns were 
raised related to the EQ process, and it was concluded that 
differences in EQ requirements constituted a potential generic 
issue that should be evaluated for backfit, independent of license 
renewal. This came to be identified as Generic Issue 168. Key 
items to be addressed in GSI-168 are: 
0 The adequacy of older EQ requirements for license renewal, 

as well as for the current licensing term 
* The adequacy of accelerated aging techniques to simulate 

long-term natural service aging 
* The possibility that unique failure mechanisms exist for 

bonded jacket and multi-conductor cable configurations that 
are not adequately addressed in EQ 

• The feasibility of using condition monitoring (CM) techniques 
to monitor current cable condition in situ as a means of 

* offsetting uncertainties in the process used to predict long
term service aging A. -

Presently, GSI-168 is an open generic issue Aatedt- license 
renewal, and research is ongoing to provide information to resolve 
it. Specific issues being addressed in this research are presented in 

VI A-9
Draft November 12, 1999



VI. ELECTRICAL COMPONENTS 
A. Electric Cables 

Structure and Region of E: 
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Existing I Further 

Aging Management Program (AMP) Ev ' uation and Technical Basis Evaluation

C

will be provided a~e. imgpas-salicense renewal. 4he

�'+1"FP C� *�,r0------

- i~ai on . t h , .- -I- ........ i-. .... .. .. A n 
acceptable approach described in the SOC is to provide a 
technical rationale demonstrating that the current licensing basis 

for EQ, pursuant to 10 CFR 50.49 will be maintained in the period 
ofextended operation." 

It should be noted that, currently, there are no table non
destructive CM techniques to measure the integri• of electric 
cables in situ. tlities can ake credit for 
current functional testing of cables by periodic system or circuit 
testing as a means of satisfying the criteria for an item to be 
considered a replacement item. The effectiveness of sev•...  
promising CM techniques for monitoring degradation oF-bles is 
the subject of an ongoing NRC research program. The results of 
this program will be part of the resolution of GSI-168.

B. Non-environmentally Oualified -.,4 

In many applications, electrical .qui~maa& 
may not be environmentally qualified, and 
other aging management programs may be 
applicable. The following are examples.  

Aging Inspection Program 
For those electrical components that are 
accessible, a visual inspection can be used to 
provide some indication of aging degradation.  
The visual inspection can check for surfa-c 
anomalies, such as discoloration, crackin or 
surface contamination that would indicate the 
presence of ami.aging degradation. For 
cables, if the jacket or insulation can be 
touched, a qualitative indication of material 
hardening can be made. Observation of aging 
degradation would indicate the need for 
further investigation of the component 

Instrument Calibration Program 
Instrument calibration programs, including 
technical specification surveillance, may be 
used to provide an indirect indication of the 
condition of * if 
calibration drift is noted for instruments, this 
could be an indication that aging degradation 
is affecting the electrical circuit. Further 
investigation could then be initiated to 
determine the nature of the degradation and 
the component affected.

B. Non-environmentally Qualified Equipment 

The aging management programs discussed are generic in nature 

and should be developed based on specific plant applications.  

These programs will be evaluated on a plant specific basis.

:1,4 $ C44 45 �kC� �ti7Q 
�C�LS.

I�i

B. Non
environme 
ntallv 
Oualified 
Equipment 

Yes.  

A plant 
specific 
evaluation 
is required.

Draft November 12,1999
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 
A. 1.2 Power, Shield Wires Braided Humid, Signal noise Corrosion Same as effect of 

Control, & copper, Chemical or error in corrosion on 
Instrument Aluminum Exposure control and conductor for 
Cables Foil, instrumnt. cables (A.]. 1).  

Metallized cable 
mylar tape 

A. 1.3 Power,. Insulation Polymers Humid, Loss of Moisture Same as effect of 
Control, & such as High dielectric diffusion/ corrosion on 
Instrument XLPE, EPR, voltage strength, absorption; conductor for 
Cables SR gradient signal noise/ Formation cables (A. 1. ).  

(Power error, leakage of water 
Cable) current trees in 

power 
A cables 

CLFvý teei
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

A. Environmentally Oualified Equipment A. Environmentally Qualified Equipment A.  
Same as effect of corrosion on conductor for Same as effect of corrosion on conductor for cables (A.1.J1). Environme 
cables (A.].]). ntally 

Ouslified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A. .1).  

B. Non-environmentally Qualified B. Non-environmentally Oualified Equipment B. Non
Equipment Same as effect of corrosion on conductor for cables (A. I.). environme 
Same as effect of corrosion on conductor for ntally 
cables (A.).)). Oualified 

Equipment 
Same as 

Note: effect of 
The most probable location for shield wire corrosion is at exposed corrosion 
sites, such as terminations on equipment or terminal strips on 

conductor 
for, cables 
(A.1.0).  

A. Environmentally Qualified Equipment A. Environmentally Oualified Equipment A.  
Same as effect of corrosion on conductor for Same as effect of corrosion on conductor for cables (A.).1). Environ me 
cables (A4.1. )). ntally 

Oualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.).1).  

B. Non-environmentally Oualified B. Non-environmentally Qualified Equipment B. Non
Equipment Same as effect of corrosion on conductor for cables (A. 1.). environme 
Same as effect of corrosion on conductorfor Btally 
cables (A.].1) Oualified 

Equipment 
Same as 

Note: effect of 
Underwater cables or cables with prolonged exposure to humid corrosion 

environment, should be specifically designed for such applications, on 
conductor 
for cables 
(A.1.1).

VI A-12
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VL ELECTRICAL COMPONENTS 
A. Electric Cables 

Structure and Region of E 

Item Component Interest Material 

A. 1.3 Power, Insulation Polymers Hi1 
Control, & such as Ra 
Instrument XLPE, EPR, Ox 
Cables SR anc 

Int4 
Ob• 
hea 
(Po 
Cat 
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109
VI. ELE CAL COMPONENTS 

A. Electric Cables

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for 

cables (A.J.1).  

B. Non-environmentally Qualified
Equipment 
Same as effect of corrosion on conductor for 
cables (A.1.)1).

_______________________ I

A. Enviyronment-ally QuaifiedI JEqU Pmelnl 

Same as effect of corrosion on conductor for cables (A. I.I).  

B. Non-environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. 1.1).  

Note: 
Some applications use different insulation materials, such as 

mineral insulation and polyimides (e.g., Kapton) which may be 
susceptible to different aging mechanisms.  

Cracking can be initiated in a an embrittled cable by any 
movement of the cable, such as a seismic event, maintenance 

activities, or vibration from nearby operating equipment.  

While embrittlement and cracking of cable insulation may not 
affect cable performance under normal, dry conditions, the aging 

effects noted would be probable when cables with cracks are 
exposed to moisture, such as in a design basis event. Moisture 
intrusion through the cracks could lead to shorting and possible 

circuit failure.

Environme 
ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A. 1.).  

B. Non
environme 
ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.L).)-

Draft November 12,1999
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VIL ELECTRICAL COMPONENTS 
A. Electric Cables 

Structure and Region of E 
Item Component Interest Material 
A. 1.4 Power, Jacket Polymers Hi 

Control, & such as Ra 
Instrument Neoprene, O( 
Cables CSPE, PVC 

VI A-15
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

'I 
t'

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for 
cables (A.I. 1).  

B. Non-environmentally Qualified 
Equipment 
Same as effect of corrosion on conductor for 
cables (A.I.I).

_________________________________________________________________I

A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. 1.1).  

B. Non-environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. 1.1).  

Note: 
Jackets provide some degree of protection to underlying insulation 

from exposure to outside stressors, such as radiation, oxygen, 
moisture, dirt, dust and other contaminants.  

For bonded jacket cables, in which the jacket is bonded to the 
insulation, cracking in the jacket has been found to propagate 

through to the insulation in some cases.

A..• 
Environme 
ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.1.1).  

B. Non
environme 
ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.J. 1.

Draft November 12, 1999
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Structure and Region of Environ- Aging M Aging 
Item Component Interest Material ment Effect Mechanism References

Power, 
Control, & 
Instrument 
Cables

Jacket Polymers 
such as 
Neoprene, 
CSPE, PVC

High temp., 
Radiation, 
Oxygen

Loss of fire Loss of fire 
protection Iretardant

Same as effect of 
corrosion on 
conductor for 
cables (A.I. 1).

L _________ A _________ L __________ J _________ J

VI A-17
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for 
cables (A. 1.1).  

!R Nnn..•nvirannmenlallv Oualifiecl

Equipment 
Same as effect of corrosion on conductor for 
cables (A. 1. 1).

_________________________________________________________________________________________________ L

A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. I.1).  

B. Non-environmentally Oualified Equipment 
Same as effect of corrosion on conductor for cables (A. I.1).  

Note: 
The primary purpose of the jacket is to protect the insulated 

conductors from fire and environmental stressors. No known 
condition monitoring method is available to determine the amount 

of fire retardant lost with the age of the jacket material.

Draft November 12, 1999

A.  
Environme 
ntally 
Oualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.1.1).  

B. Non
environme 
ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 

for cables 
(A. I.)).
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VI. ELECTRICAL COMPONENTS 
A. Electric Cables

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

A. 1.4 Power, Jacket Polymers Vibration, Exposure of Wear and Same as effect of 
Control, & such as maint- insulation to tear corrosion on 
Instrument Neoprene, enance outside conductor for 
Cables CSPE, PVC abuse conditions cables (A.1.1).  

VI A-19
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VL ELECTRICAL COMPONENTS 
A. Electric Cables

Existing Furthr 
Aging Management Program (AMP) Evaluation and TechnicalBasis Evaluaion

A. Environmentally Qualitied Equipment
Same as effect of corrosion on conductor for 
cables (A. 1.1).  

B. Non-environmentally Oualified 
Equipment 
Same as effect of corrosion on conductor for 
cables (A. ). 1).  

LN (" - QrV'w/ &' T YV t 11

_____________________________________________________I

A. lEDVIrolmentally MUgualcu EquipmenL 
Same as effect of corrosion on conductor for cables (A. 1.1).  

B. Non-environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. 1 .).  

Note: 
Wear due to vibration is most probable in locations where jacket is 

adjacent to rough or sharp objects capable of causing cutting, 
chafing or abrasion.  

Jackets provide some degree of protection lo underlying insulation 
from exposure to outside stressors, such as radiation, oxygen, 

moisture, dirt, dust and other contaminants.

Environme 

utafly 
Oualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.L I).  

B. Non
environme 

ntRflV 
•ualified 

Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.1. ).

Draft November 12, 1999
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B. Electrical Connectors 

B. 1 Splices 
B.I.1 Jackets 
B.1.2 Seals 
B.1.3 Insulators 

B.2 Mechanical Connectors 
B.2.1 Terminal Lugs, compression fittings, fusion connectors, contact pins 

B.3 Terminal Blocks 
B.3.1 Block Assembly 

VI R-1
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors 

Systems, Structures and Components 

This review table addresses the electrical connectors that are used in electrical circuits to join the 

various components electrically. This includes splices, mechanical connectors and terminal 

blocks. Individual sub-components for each connector are addressed in terms of aging 
mechanisms and effects.  

System Interfaces 

Electrical connectors are used in all electrical circuits, therefore, they functionally interface with 

all plant systems that rely on electric power and/or instrumentation and control. Physical 
interfaces include installation injunction boxes and various control panels.  

VI B-2 
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VL ELECTRICAL COMPONENTS 
B. Electrical Connectors

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism 

B. I.1 Splices Jackets Polymers High temp., Exposure of HardeninX' Same as effeO of 
Radiation, insulation and corrosion on 
Oxygen and internal Crackin conductor for 

parts to cables (A.1.1).  
outside 
conditions 

TEEE 

B. 1.2 Splices Seals (potting) Organic High temp., Moisture Hardening Same as effect of 
Compounds Compounds Radiation, intrusion, and corrosion on 
(gaskets, or cement, Oxygen leakage Cracking conductor for 
sealant) Rubber current, cables (A.1.1).  

Signal noise/ 
Error, circuit 
failure

VI B-3
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors

�Ž 
cv�-e �jL�V� 

� �

Existing Futher 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

A. Environmentally Oualified Equipment A. Environt a ified Equipment A.  
Same ae corrosion conductor for Same et of corrosion conductor for cables (A. 1. 1). Environme 

cables fr*..-. - ntallv 
Oualified 
Equipment 

effect of 
corrosion 

conductor 
for cables 
(A.1.J1).  

B. Non-environmentally Oualified B. Non-enirn wptaft, ualified Eguipment B. Non

Euip Same as ectofcorrosio on conductor for cables (A. 1.1). environme 

Same oa f corrs n on conductor for ntally 

cables (A. I. Qualified 
Equipment 

neff~etof~ 
corrosion 
on 
conductor 
for cables 
(A.1.i1).  

A. Envirpmgpj jff3Mified Equipment A. EnviroWn t&tirQ. fied Equipment A.  

Same a�effect of c s on conductor for Same as(effect of corrosion )n conductor for cables (A. 1. 1). Environ,..  

cables (A. .-- ntal 
Ounlified 

Enuimen 

effect of 
o~rros n~ 

on 
conductor 
for cables 
"(A. 1.1).  

R. Non-environmentally qualified B. Non-environ atl Ruslified Fgnipment - B. Non

me Same as eff c on conductor for cables (A. 1. 1). environmc 

Same a(effect ofcorros on conductorfor Utal[V 

cables . Oualified 
Equipment 

aeffec~tof 

corrosion 

conductor 
for cables 
(A.1.)).

Draft November 12, 1999
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors

Existing 
Aging Management Program (AMP)

A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for 

cables (A.13). ) 

B. Non-environmentally qualified 
Equipment 
Same as effect of corrosion on conductor for 

cables (A. 1.1).

Evaluation and Technical Basis 
A. Environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. I).  

B. Non-environmentally Qualified Equipment 
Same as effect of corrosion on conductor for cables (A. 1.1).

_______________________ 
- ... -�..--..----.----. t

A. Environmentally Oualified Equipment 
Same as effect of corrosion on conductor for 
cables (A. 1. 1).  

B. Non-environmentally Qualified 
Equipment 
Same as effect of corrosion on conductor for 

cables (4.1. 1).

Same as effect of corrosion on conductor for cables (A. 1.1).  

B. Non-environmentally qualified Equipment 
Same as effect of corrosion on conductor for cables (A. I. 1).

Draft November 12, 1999

Further 
Evaluation 

A.  
Environme 
ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A. I.J).  

B. Non
environme 
ntallv 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
*(A. 1.1).

A•.  Environme 

atally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 

on 
conductor 
for cables 
(A.1.1).  

B. Non
environme 

ntally 
Ouslified 
Equipment 
Same as 
effect of 
corrosion 

on 
conductor 
for cables 
(A . .! 1) .

VI B-6

A. Enys nmenta v u. - 1:

I

•.. I•,HV|I[-OIIIIlIClI•I]I.? •/U•IZII|II•LJ I=04qJII•SI•t#L



VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors

Existing 
flKLII ~ ~ -VOtSl*fKA (A RA

A. Environmentally Oualified Equipment 

Same as effect of corrosion on conductor for 

cables (A. 1.1).  

B. Non-environmentally Qualified
Equipment 
Same as effect of corrosion on conductor for 
cables (A.]. I).

A. Environmentally Oualified Equipment 
Same as effect of corrosion on conductor for 

cables (A. 1.).  

B. Non-environmentally Oualified 
Equipment 
Same as effect of corrosion on conductor for 
cables (A.1. /).

______________________________________________________________________________________ .1

Evaluation and Technical Basis

A. 

Environmentally 

qualified Equipment

A. Environmentally i5ualified Equipmint 
Same as effect of corrosion on conductor for cables (A. 1.1).  

B. Non-environmentally Oualified EQuipment

Same as effect of corrosion on conductor for cables (A. 1.1).

j~evrnieruviuITe u~mr

Same as effect of corrosion on conductor for cables (A. 1. I).  

B. Non-environmentally Oualified Equipment 

Same as effect of corrosion on conductor for cables (A. I.).

Draft November 12, 1999

Further 
Evaluation

A.
A.  
Environme 
ntallv 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cable 
(A 1.1).  

B. Non
environme 
ntailv 
Oualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.I.1).

A.
A•.  
Environme 
ntafiv 
Oualifiea 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 

(A.i1.1).

B. Non
environme 
ntally 
Oualified 
Equipment 
Same as, 
effect of 
corrosion 
on 
conductor 
for cables 
(A.).1.).
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors 

Structure and Region of 
Item Component Interest Material 

B.3.1 Terminal Block assembly Organic 
Blocks Compounds 

B.3.! Terminal Block assembly O7rgVanic N Blocks Compounds C 
nu 

VI 13-9
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VI. ELECTRICAL COMPONENTS 
B. Electrical Connectors

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

A. Environmentally Oualified Equipment A. Environmentally Oualified Equipment A.  

Same as effect of corrosion on conductor for Same as effect of corrosion on conductor for cables (A. L. 1). Environme 

cables (A. 1. 1). ntally 
Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.1.1).  

B. Non-environmentally Qualified B. Non-environmentally Qualified Equipment B. Non

Equipment Same as effect of corrosion on conductor for cables (A.1.1). environmc 

Same as effect of corrosion on conductor for ntally 

cables (A.1.1). Qualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conducto' 
for cables 
(A. 1.J).  

A. Environmentally Oualified Equipment A. Environmentally Qualified Equipment A.  

Same as effect of corrosion on conductor for Same as effect of corrosion on conductor for cables (A. ]. I). Environme 

cables (A. ].1). ntaltv 
Oualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cables 
(A.].1).  

B. Non-environmentally Oualified B. Non-environmentally Oualified Equipment B. Non

Equipment Same as effect of corrosion on conductor for cables (A. I. 1). environn., 

Same as effect of corrosion on conductor for ntally 

cables (A. 1. 1). Oualified 
Equipment 
Same as 
effect of 
corrosion 
on 
conductor 
for cable.s 
(A. 1.1).

Draft November 12,1999
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C. Electrical Penetration Assemblies (EPA) 

C.1 Modular EPA 
C. 1.1 O-ring seals 
C. 1.2 Conductor-to-insulator seals 
C.1.3 Cable lead wires 
C.1.4 Interface connectors

VIAI

Draft November 12,1999
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VI. ELECTRICAL COMPONENTS 
C. Electrical Penetration Assemblies 

Systems, Structures and Components 

This review table addresses electric penetration assemblies (EPA). EPAs are used to route 

electric cable circuits through the containment wall. They provide electrical continuity for the 

circuit, as well as a pressure boundary for the containment. Individual sub-components for a 

typical modular type EPA are addressed in terms of aging mechanisms and effects.  

System Interfaces 

Electric penetration assemblies functionally interface with all electric circuits that must be routed 
through the containment wall.  

VI C-2 
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VI. ELECTRICAL COMPONENTS 
C. Electrical Penetration Assemblies

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 
C. 1.1 Modular O-ring seals Organic High temp., Loss of Hardening, Same as effect of 

Electrical compound Radiation, pressure oxidation corrosion on 
Penetration Oxygen boundary conduct or for 
Assemblies ""c" cables (A. 1. 1).  

C. 1.2 Modular Conductor-to- Fused Moisture, Loss of Corrosion Same as effect of 
Electrical insulator seals glass/metal Contami- pressure corrosion on 
Penetration Fused nants boundary C" -- conductor for 
Assemblies epoxy/"*- cables (A4.1. 1).  

metal 
Mechanical 
swage

VI C-3
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E. Electrical Insulators

E.1 Station Post Insulators 
E.1.1 Assembly 

E.2 Strain/suspension Insulators 
E.2.1 Assembly
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VI. ELECTRICAL COMPONENTS 
E. Electrical Insulators 

Systems, Structures and Components 

This review table addresses electric insulators, including station post insulators and suspension 

insulators. Station post insulators and suspension insulators form an integral part of the utility 

transmission system connecting the power station to offsite power sources, and tying the main 

generator output to the utility's power grid. Station post insulators provide electrical insulation, 

spacing, and support between'sub-station and switchyard electrical buses and their support 

strtctures. Similarly, suspension insulators provide electrical insulation, spacing, and support 

between transmission line conductors and their transmission structures.  

System Interfaces 
a 6 6•\1KF-

Electric insulators functionally interface with the utility transmission system connecting the 

power station to offsite power sources, and tying the main generator output to the utility's power 

grid

VI E-2
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VI. ELECTRICAL COMPONENTS 
E. Electrical Insulators 

Structure and Region of 
Item Component Interest Material 

E.1.1 Station post Assembly Porcelain, 
insulator Galvanized 

Metals, 
Stainless 
Steel, 
Cement 

VI E-3
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VI. ELECTRICAL COMPONENTS 
]$. Electrical Insulators

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis J Evaluation

Insulator Inspection Program

While no requirement currently exists for 
such a program, periodic visual inspection of 
insulators is a potential method of managing 
aging degradation for these components. The 
inspection program should check for 
indications of any of the identified aging 
mechanisms, such as cracking or surface 
contamination. If no indications are found, 
this would provide some assurance that aging 
degradation is not adversely impacting the 
ability of the components to perform their 
intended function. If indications of aging 
degradation are noted, corrective actions can 
be taken prior to failure occurring.

As one potential means of managing aging of insulators, an 
inspection program can be implemented in which periodic visual 
inspections of the components are performed. The 10 criteria 
identified in the draft SRP-LR are discussed for such a program 
below: 
(1) Scope: The inspection program should include all insulators 
that are important to safety. (2) Preventive Acions: Any 
preventive actions that can be taken to mitigate aging degradation 
should be identified. (3) Parameter Monitored/1nspeted: The 
parameters to be monitoredfinspected should be determined based 
on the aging mechanisms identified as important for these 
components. Each of the aging mechanisms presented in this table 
should be addressed by identifying a parameter or indicator that 
can be observed during the inspection. (4) Detection: Each of the 
parameters/indicators should be observed during the inspection to 
provide some assurance that aging degradation is detected prior to 
failure. (5) Monitoring and Trending: Any aging indicators noted 
during the 'inspection should be quantified, to the extent possible, 
to allow trending in future inspections. (6) Acceptance Criteria: 
An acceptance criteria should be established for each of the 
parameters/indicators identified such that once the criteria is 
exceeded, corrective actions must be taken to refurbish or replace 
the component (7) Corrective Actions: Based on the acceptance 
criteria established, corrective actions should be implemented to 
refurbish or replace components not meeting the minimum 
acceptance criteria. (8 & 9) Conflimation Process and 
Administative controls: A process should be included to ensure 
that inspection results are reviewed and compared against 
acceptance criteria, and that corrective actions are implemented, 
when necessary. Appropriate administrative controls should be in 
place to ensure that the inspections are performed in a standardized 
manner and at the proper frequency, and that results are properly 
documented. (70) Operating experience: Past operating 
experience should be reviewed and evaluated to identify any plant 
specific aging issues that should be addressed for these 
components in the program.

___________________________ I ________________________________________ n
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VL ELECTRICAL COMPONENTS 
E. Electrical Insulators

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

E.2.1 Strain and 
suspension 
insulator

Assembly Porcelain, 
Galvanized 
Metals, 
Stainless 
Steel, 
Cement

High 
temperature 
, dirt, dust, 
salt, 
vibration, 
and 
humidity, 
wind

Leakage 
current, loss 
of function, 
cracking

VI E-5

Surface 
contaminati 
on or 
oxidation, 
loss of 
material 
due to 
wear, 
corrosion, 
mechanical 
stress, 
vibration

IN 93-95
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F. Transmission Conductors 

F.1 Conductor 
F.1.1 Assembly 

FT 

V~t/l
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F. Transmissic Conductors 

Systems, Structures and Comp ent 

This review table addresses sion conductors. Transmission conduc ors form. an integral 

part of the utility transmission em connecting the power station to offsit1. power sources, and 

tying the main generator ou t to the utility's power grid.  

System Interfa 

Transmissio conductors functionally interface with the utility transmission system connecting 

the power station to offsite power sources, and tying the main generator output to the utility's 

power grid 

VI F-2 
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VI. ELECTRICAL COMPONENTS 
F. Transmission Conductors

I Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

Surface 
contaminati 
on or 
oxidation, 
corrosion, 
material 
loss due to 
wear

None

Draft November 12, 1999

F. I. I 1ransmission 
conductors

Assembly Aluminum, 
Steel

Leakage 
current, 
fatigue

temperature 
, vibration, 
dirt, dust, 
salt, wind, 
ice, 
oxygen, 
and 
humidity

VI F-3



G. Ground Conductors 

G. 1 Conductor 
G. 1.1 Assembly 

VlIl
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VL. ELECTRICAL TOPNS~~ ~ , ' 

G. Ground 

Systems, Structures and Components 

This review table addres s ground conductors. The electrical ground cofiductors make up the 

plant's electrical groundisystem. This system establishes the reference ground potential for 
electrical system voltages in the entire plant. Electric power system voltage measurements are 
referenced to the ground system, and all protective relaying, basic insulation levels, 
instrumentation, controls, and metering depend on the design integrity of the plant ground 

system. Personnel and equipment safety are also dependent on the ground system grid.  

System Interfaces 

Ground conductors functionally interface with all circuits that are electrically connected to 
ground.  

VI G-2 
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VL ELECTRICAL COMPONENTS 
G. Ground Conductors

Structure and Region of Environ- Aging Aging 
item Component Interest Material I menrt Effect Mechanism References

G. 1.1 Ground Assembly Copper, Humidity, Loss of Surface None 
conductor bronze salt, function, contaminati 

oxygen increased on or 
electrical oxidation, 
resistance corrosion, 

mechanical 
stress 

VI G-3

Draft November 12, 1999



VI. ELECTRICAL COMPONENt 
G. Ground Conductors

I ~4gte--e j~tJL

Existing / Further 
Aging Management Program (AMP Evaluation and Technical Basis Evaluatimn

Ground Conductor Inspection Progm 

.,nspection of ground grid conductors may or 
may not be included in a plant preventive 
maintenance program. No generally accepted 
methods to monitor the integrity of cable 
ground conductors exist. Periodic visual 
inspection is one potential approach, 
however, the majority of the ground grid is 
inaccessible. Indirect indicators of ground 
integrity are provided through instrument 
calibration programs, periodic inspection, 
maintenance, and testing of protective 
relaying, and the monitoring of electric power 
system quality and operating parameters.  

While no requirement currently exists for 
such a program. periodic visual inspection of 
accessible ground conductors is a potential 
method of managing aging degradation for 
these components. The inspection program 
should check for indications of any of the 
identified aging mechanisms, such as 
corrosion. In addition. infrared thermography 
can be used to identify hot spots. Since the 
majority of the ground grid is inaccessible, 
indirect indicators of ground integrity should 
also be included. If no indications are found, 
this would provide some assurance that aging 
degradation is not adversely impacting the 
ability of the components to perform their 
intended function If indications of aging 
degradation are noted, corrective actions can 
be taken prior to failure occurring.

As one potential means of managing aging of ground conductors, 
an inspection program can be implemented in which periodic 
visual inspections, along with indirect measurements of ground 
integrity are performed. The 10 criteria identified in the draft SRP
LR are discussed for such a program below: 
(1) Scope: The inspection program should include all ground 
conductors that are important to safety. (2) PreventiveActions: 
Any preventive actions that can be taken to mitigate aging 
degradation should be identified. (3) Parameter 
Monitored/Inspected: The parameters to be monitored/inspected 
should be determined based on the aging mechanisms identified as 
important for these components. Each of the aging mechanisms 
presented in this table should be addressed by identifying a 
parameter or indicator that can be observed during the inspection.  
(4) Detection: Each of the parameters/indicators should be 
observed during the inspection to provide some assurance that 
aging degradation is detected prior to failure. (5) Monitoring and 
Trending: Any aging indicators noted during the inspection should 
be quantified, to the extent possible, to allow trending in future 
inspections. (6) Acceptance Criteria: An acceptance criteria 
should be established for each of the parameters/indicators 
identified such that once the criteria is exceeded, corrective actions 
must be taken to refurbish or replace the component. (7) 
Corrective Actions: Based on the acceptance criteria established, 
corrective actions should be implemented to refurbish or replace 
components not meeting the minimum acceptance criteria. (8& 9) 
Confirmation Process aid Adminurate controls: A process 
should be included to ensure that inspection results are reviewed 
and compared against acceptance criteria, and that corrective 
actions are implemented, when necessary. Appropriate 
administrative controls should be in place to ensure that the 
inspections are performed in a standardized manner and at the 
proper frequency, and that results are properly documented. (70) 
Operating experience: Past operating experience should be 
reviewed and evaluated to identify any plant specific aging issues 
that should be addressed for these components in the program.

__________________________________ L __________________________________________________ a
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CHAPTER VII 

(12/06/99) 

AUXILIARY SYSTEMS



Major Plant Sections 

Al. New Fuel Storage 

A2. Spent Fuel Storage 

A3. Spent Fuel Pool Cooling and Cleanup (PWR) 

A4. Spent Fuel Pool Cooling and Cleanup (BWR) 

A5. Suppression Pool Cleanup System (BWR) 

B1. Light Load Handling Systems (Related to Refueling) 

B2. Overhead Heavy Load Handling Systems 

Cl. Open Cycle Cooling Water System (Service Water System) 

C2. Closed Cycle Cooling Water System 

C3. Ultimate Heat Sink 

D. Compressed Air System 

El. Chemical and Volume Control System (PWR) 

E2. Standby Liquid Control System (BWR) 

E3. Reactor Water Cleanup System (BWR) 

E4. Coolant Storage/Refueling Water System (PWR) 

E5. Shutdown Cooling System (Old BWR) 

Fl. Control Room Area Ventilation System 

F2. Auxiliary and Radwaste Area Ventilation System 

F3. Primary Containment Heating and Ventilation System 

F4. Diesel Generator Building Ventilation System 

G. Fire Protection 

Hi. Diesel Fuel Oil System 

H2. Emergency Diesel Generator System 

I. Liquid Waste Disposal System



AL. New Fuel Storage 

Al New Fuel Storage 

Al.1 New Fuel Rack 

ALI..I New Fuel Rack Assembly
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Al. New Fuel Storage

System, Structures, and Components 

The system, structures, and components included in this table comprise the new fuel 

storage which contains carbon steel new fuel storage racks located in the auxiliary building.  

The racks are exposed to temperature and humidity conditions of the auxiliary building. The 

racks are generally painted with protecting coating. Based on US Nuclear Regulatory 

Commission Regulatory Guide 1.26, "Quality Group Classifications and Standards for Water, 

Steam, and Radioactive-Waste-Containing Components of Nuclear Power Plants." all 

components in the new fuel storage are classified as Group C Quality Standards.  

System Interfaces 

No other systems contained in this report interface with the new fuel storage.  

While PWR and BWRs are not explicitly mentioned, the term 

auxiary building is mentioned implying PWRs. Were BWRs not 

examined because the BWR new fuel vaults generally have 

covers which my prevent moisture from getting to the new fuel 

"racks?
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VII AUXILIARY SYSTEMS 
Al. NEW FUEL STORAGE 

Structure and Region of 

Item Component Interest 

A1.1.1 NewFuelRack NewFuelRack 
Assembly

A.1. 1 INew FuelRack

Material 
Carbon 
Steel

New Fuel Rack Carbon 
Assembly Steel

____ ________ .1 _______

Environ
ment 

Indoors: 
Exposed to 
temperature 
and 
humidity 
-onditions 
inside the 
kuxiliary 
Building

Aging 
Effect 

Loss of 
Material

Indoors: Local Loss of 
exposed to Material 
temperature 
Lnd 
iumidity 
:onditions 
rnside the 
kuxiliary 

Building

Aging 
V4echanism 
General 
Corrosion 
Coating 
Degrada
tion 

Pitting 
Corrosion 
and Crevict 
Corrosion, 
Coating 
Degrada
tion

References 
Plant Technical 
Specifications.  

Plant Technical 
Specifications.

While there is analysis done to show that fuel in these racks will 

not be physically able to go critical, there is also a requirement that 

(for PWRs) the floor drains be operable. If these drains are 

considered a passive component, then they should be considered.
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A2. Spent Fuel Storage 

A2.1 Spent Fuel Storage Rack 

A2. 1. 1 Neutron-Absorbing Sheets
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A2. Spent Fuel Storage 

A2. 1 Spent Fuel Storage Rack 

A2. 1. 1 Neutron-Absorbing Sheets 

In y udement, there are other passive compntsaocte 
/ with the spent fuel pool. These include inflatable seals and.the • 

stainless steel pool liner. Regarding the liner, pools generally 
have leak detection systems which provide a surveillance method 

for pool leakage. This may be adequate to provide indication of a 

leak in the liner. However, previous operating experience thru 

1996 indicated evens involving small leaks (less than 50 gallons 
per day).  

Regarding the inflatable seals in gates in both BWR and PWR 

pools, there was previous operating experience indicated 
problems with these seals. Mention of these seals may be 

appropriate if these are considered passive components.
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A2. Spent Fuel Storage

System, Structures, and Components 

The system, structures, and components included in this table comprise the pressurized 

water reactor (PWR) spent fuel storage. The PWR spent fuel storage contains stainless steel 

spent fuel storage racks and Boraflex sheets (if used) submerged in a chemically treated 

borated water. The intended function of the spent fuel rack is to separate spent fuel 

assemblies. Boraflex sheets fastened to the storage cells provide for neutron absorption and 

help maintain subcriticality of spent fuel assemblies in the spent fuel pool. Based on US 

Nuclear Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications and 

Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Power 

Plants," all components in the spent fuel storage are classified as Group C Quality Standards.  

System Interfaces 

No other systems contained in this report interfaces with the PWR spent fuel storage.  

BWRs have fixed poison in the spent fuel pools (SFPs) why 

,/ while not subject to degradation from borated water, is subject 

irradiation degradation and, therefore has some aging 

susceptibility. There is no BWR spent fuel pool poison discussion.  

Consideration should be given to BWR SFPs as well.  

Boraflex was not the only poison material containing boron used in 

reactor spent fuel pools. I found reference to boral also.  

Consideration should be given to mentioning them as well as 

boraflex.
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VII AUXILIARY SYSTEMS 
A2. SPENT FUEL STORAGE
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VII AUXILIARY SYSTEMS 

A2. SPENT FUEL STORAGE 

Existing 

Aging Management Program (AMP) 

Generally, a Boraflex monitoring 

program on the test coupons or the 

actual Boraflex panels. based on 

manufacturer's recommendations, 

should be implemented in the initial 

installation of the spent fuel racks to 

assure that no unexpected degradation 

of the Boraflex material would 

compromise the criticality analysis in 

support of the design of spent fuel 

storage racks. The applicable AMP.  

based on manufacturer's suggestion. is 

usually implemented by the plant 

technical specifications and relies on 

periodic inspection, testing, monitoring 

and analysis of the criticality design to 

assure that the required 5% 

subcriticality margin is maintained.  

The frequency of the inspection and 

testing should be about every 4-5 years 

based on the manufacturer's 

recommendation for a 40-year service 

life for the spent fuel racks. The AMP 

should include: (1) Visual inspection of 

the physical conditions of the sampling 

coupons for detecting degradation of the 

Boraflex material, such as 

discoloration and reduction of 

thickness. (2) Performing neutron 

attenuation testing called 'blackness 

testing:' to determine gap formation in 

Boraflex panels. (3) Sampling and 

analysis for silica levels in the spent 

fuel pool water and trending the results 

using the RACKLIFE code. (4) Measurin 

boron areal density by the BADGER 

device. (5) Corrective actions should be 

initiated if the test results found that 

the 5% subcriticality margin cannot be 

maintained because of the current or 

projected future Boraflex degradation.

Further 

Evaluation and Technical Basis Evaluation 

(1) Scope of Program: The AMP should focus on managing Yes.  

the effects of Boraflex material degradation (i.e., loss of no generic 

boron carbide neutron absorber due to gradual AMP 

degradation of polymer matrix in the release of silica 

from Boraflex following gamma irradiation and long

term exposure to the wet pool environment) on the 

intended function of the spent fuel racks to prevent 

criticality. (2) Preventive Actions: Periodic visual 

inspection of sampling coupons prevents unexpected 

degradation of the Boraflex material. (3) Parameters 

Monitored/Inspected: The parameters monitored should 

include physical conditions of the sample coupons such as 

thickness. discoloration, and hardness, which are 

conditions directly related degradation of the Boraflex 

material. Operating experience has shown that the 

degraded surfaces of the test coupons have a gray 

discoloration. When Borafiex is subjected to gamma 

radiation and long-term exposure to the spent fuel pool 

environment, the ply siloxane polymer matrix becomes 

degraded and silica filler and boron carbide are released.  

NRC Information Notice (IN) 95-38 indicated that the loss 

of boron carbide (washout) from Boraflex is characterized 

by slow dissolution of the silica from the surface of the 

Boraflex and a gradual thinning of the material. Visual 

inspection should be used to detect Boraflex degradation 

such as discoloration and reduction of thickness. In 

addition gap formation and decrease of areal boron 

density should be monitored. (4) Detection of Aging 

Effects. Because Boraflex contains about 25 percent silica.  

25 percent polydimethyl soloxane polymer, and 50 percent 

boron carbide, sampling and analysis the presence of 

silica in the spent fuel pool provide an indication of 

depletion of boron carbide from Boraflex. The amount of 

boron carbide released from Boraflex should be correlated 

to the levels of silica present in the spent fuel pool This is 

supplemented by direct measurement of boron loss using 

BADGER device. (5) Monitoring and Trending The 

periodic inspection measurements and analysis should 

provide data for trending. (6) Acceptance Criteria: The 5% 

subcriticality margin of the-i!f= r " 

owlitafned for-the-peri6d'of ricense renewal . (7) 

CarMA6av-eAf:aCoff------1- Vaf- t.1ns should be initiated 

if the test results found that the 5% subcriticality margin 

cannot be maintained because of the current or projected 

future Boraflex degradation. These corrective actions may 

consist of providing additional neutron absorbing 

capacity by borated steel inserts. (8-9) Confrmation 

Process, and Administratie Controls. Site QA procedures.  

site review and approval process. and administrative 

controls are implemented in accordance with Appendix B 

to 10 CFR Part 50 requirements and will continue to be 

adequate for license renewal (10) Operating E£perience:
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VII AUXILIARY SYSTEMS 

A2. SPENT FUEL STORAGE.  

Structure and Region of Material 

Item Component Interest Mtra

Environ
ment

VII A2-6
DRAFT - 12/06/99

Aging 
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Aging 4Aechanism References

L-



A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor) 

A3.1 Piping 

A3. 1.1 Pipe, Fittings and Flanges 

A3.1.2 Studs and Nuts 

A3.2 Filter 

A3.2.1 Studs-and Nuts 

A3.3 Strainer 

A3.3.1 Studs and Nuts 

A3.4 Check Valve 

A3.4.1 Body and Bonnet 

A3.4.2 Studs and Nuts 

A3.5 Hand Valve 

A3.5.1 Body and Bonnet 

A3.5.2 Studs and Nuts 

A3.5.3 Linings 

A3.6 Heat Exchanger 

A3.6.1 Shell 

A3.6.2 Nozzles 

A3.6.3 Studs and Nuts 

A3.7 Ion Exchanger 

A3.7.1 Studs and Nuts 

A3.8 Pump 

A3.8.1 Casing 

A3.8.2 Studs and Nuts
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A3.9 Flow Orifice 

A3.9.1 Studs and Nuts 

A3. 10 Spent Fuel Transfer Tube 

A3.10.1 Studs and Nuts

DRAFT - 12/06/99 VII A3-2



A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor) 

System, Structures, and Components 

The system, structures, and components included in this table comprise the pressurized 

water reactor (PWR) spent fuel storage. The PWR spent fuel storage contains stainless steel 

spent fuel storage racks and Boraflex sheets (if used) submerged in a chemically treated 

borated water. The intended function of the spent fuel rack is to separate spent fuel 

assemblies. Boraflex sheets fastened to the storage cells provide for neutron absorption and 

help maintain subcriticality of spent fuel assemblies in the spent fuel pool. Based on US 

Nuclear Regulatory CommissionRegulatory Guide 1.26, -Quality Group Classifications and 

Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Power 

Plants," all components in the spent fuel storage are classified as Group C Quality Standards.  

System Interfaces 

No other systems contained in this report interfaces with the PWR spent fuel storage.
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect echanism References

Pipe, Fittings, Stainless 
and Flanges Steel (SS)

Chemically 
Treated 
Borated 
Water

Local Loss of 
Material

Pitting and 
Crevice 
Corrosion

____________ L J 3 J I. I

ASME Section XI, 
1989 Edition.  
NRC IN 84-18.  
NRC IN 96-1 1.  
NRC GL 88-05 
EPRI TR- 105714.  
PlGant Techmcaf-

S-eCificaons.
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing Further 
Aging Management Program (AMP] Evaluation and Technical Basis Evaluation

The AMP relies on minimizing 
impurities by monitoring and 

* the borated water 
chemistxy accordance with the 
gui e es of EPRI TR-105714and 
implemented by plant technical 

eifcations, and inservice inspection 
(ISI) is in conformance with ASME 
Section XI (edition specified in 10 CFR 
50.55a), Table IWD 2500- 1, test and 
examination category D-C for systems 
in support of residual heat removal 
from spent fuel storage pool

(1) Scope of Program: The AMP relies on monitoring and 
maintaining the water chemistry and inservice inspection 
(ISI) for managing the effects of pitting and crevice 
corrosion on the intended function of the spent fuel pool 
cooling and cleanup system components. (2) Preventive 
Actions: Monitoring and maintaining the system water 
chemistry in accordance with the guidelines of EPRI TR
105714 helps to minimize impurities in the system fluid.  
The AMP generally contains chemical parameter 
specifications, sampling frequency. analysis. and 
corrective actions. Chemical parameters, such as 
concentrations of chloride, sulfate, oxygen, and 
impurities are monitored and controlled. The preventive 
actions, however, are considered inadequate because of 
inadvertent introduction of impurities into the system due 
to unacceptable levels of contaminants in the boric acid, 
exposure of the spent fuel pool free surface to airborne 
contaminants (IN 84-18). or from ingress of demineralizer 
resins (IN 96-11). (3) Parameters Monitored/Inspectedi 
The system water chemistry is monitored and controlled 
to mitigate the effects of pitting and crevice corrosion on 
the intended function of the component. Examination 
category D-C of ASME Section XM Table IWD 2500-1 
requires visual VT-2 examination during system leakage 
and hydrostatic test. (4) Detection of Aging fects: Within 
the spent fuel pool cooling system there are regions of low 
and stagnant flow conditions where impurities and/or 
corrosive chemicals may concentrate and cause crevice 
and pitting corrosion. VT-2 examination of ASME Section 
XI. Table IWD 2500-1 will not detect pitting and crevice 
corrosion. Therefore, a ýne-tmjýpection of 
representative components and sus eptible locations 
should be undertaken to ensure that significant corrosion 
is not occurring. Based on piplng/component geometry 
and fluid flow conditions, s eUtble locations can-be 
identified. Follow up actions are-based on the inspection 
resutst arind~~ t-rh,+i-1 M i)
and Trn g The ults frodic mitorng of 
borated water chemistry provide data for trending. The 
results of the one-time inspection should be used to dictate 
future inspection. System leakage test is conducted prior 
to plant startup following each refueling outage and 
hydrostatic test at or near the end of each inspection 
interval. (6) Acceptance Criteria The chemistry 
monitoring program provides specification of chemical 
parameters and acceptable levels. Any relevant conditions 
that may be detected during the leakage and hydrostatic 
tests are evaluated in accordance with IWD-3000. (7) 
Corrective Actions: Plant borated water chemistry control 
program specifies the target values for the chemistry 
parameters. Corrective actions are taken if the target 
values are exceeded. Corrective actions of the above one
time inspection are based on the results of the inspection.  
Furthermore, IWA-5250 requires that the source of 
leakage detected during the pressure test should be located 
and evaluated for corrective measures. Repair and 
replacement are in accordance with IWA-4000 and
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor) 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

A3. 1.1 Piping Pipe, Fittings, Carbon Chemically Loss of General, ASME Section XI, 
and Flanges Steel [CS) Treated Material Pitting and 1989 Edition.  

Borated Crevice NRC IN 84-18.  
Water Corrosion NRC IN 96-11.  

EPRI TR- 105714.  
NRC GL 88-05.  
Plant Technical 

Specifications.  
A3. 1. 1 Piping Pipe, Fittings. SS Chemically Crack Stress ASME Section XM, 

and Flanges Treated Initiation Corrosion 1989 Edition.  
Borated and Growth Cracking Regulatory Guide 
Water (SCC) 1.44.  

NRC IN 84-18.  
NRC GL 88-05.  

NRC IN 97-19.  
EPRI TR-105714.  
Plant Technical 
Specifications.
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Long-term exposure of the rubber An inspection program should be implemented to manage Yes, 
linings to borated water can result in the effects of rubber degradation on the intended function no existing 
rubber degradation such as. welling, of the component. The program should include sampling AM P 
hardening and cracking which, in turn. criteria, inspection method, inspection frequency, 
can cause corrosion of the underlying acceptance criteria, and corrective action. Plant specific 
carbon steel surfaces. No existing aging aging management program is to be evaluated.  
management program.
The AMP relies on minimizing 
impurities by monitoring and 
maintaining reactor coolant and 
cooling water chemistry implemented 
by plant technical specifications. and 
inservice inspection (ISQ) in 
conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a).  
Table IW] 2500-1. test and examination 

[category D-C for systems in support of 
residual heat removal from spent fuel 
storage pool.

Yes, 
Element 4 
should be 
further 
evaluated

DRAFT - 12/06/99V11 A3-15

(1) Scope of Program: The program relies on monitoring 
and maintaining reactor coolant and cooling water 
chemistry and inservice inspection (ISI) for managing the 
effects of pitting and crevice corrosion on the intended 
function of the component. (2) Preventive Actions: 
Monitoring and maintaining the chemistry conditions of 
reactor coolant and cooling water will minimize the 
impurities in the system fluid. The preventive actions, 
however, are considered inadequate because of 
inadvertent introduction of impurities into the system.  
Also, high concentration of impurities at locations having 
stagnant flow could cause pitting and crevice corrosion.  
(3) Parameters Monitoredlnspected. The parameters 
monitored in the borated water are provided in the 
specifications based on EPRI guidelines. The parameters 
include dissolved iron, dissolved copper, chlorides, 
dissolved oxygen. suspended solids, pH, and hydrazine.  
Examination category D-C of ASME Section XM Table IWD 
2500-1 requires visual VT-2 examination during system 
leakage test and system hydrostatic test to detect the 
leakage. (4) Detection of Aging Effects,' Within the spent 
fuel pool cooling system, there are regions of low and 
stagnant flow conditions where impurities and/or 
corrosive chemicals may concentrate and cause pitting 
and crevice corrosion. Visual examination VT-2 required 
by IWD 2500-1 will not detect pitting and crevice 
corrosion. Therefore, a one-time inspection of 
representative components and susceptible locations 
should be undertaken to ensure that significant corrosion 
is not occurring. Based on piping/component geometry 
and fluid flow conditions, susceptible locations can be 
identified. Follow up actions are based on inspection 
results and plant technical specification. (5) Monitoring 
and Trending: The results of periodic monitoring of 
borated water chemistry provide data for trending. The 
results of the one-time inspection should be used to dictate 
future inspection. System leakage test is conducted prior 
to plant startup following each refueling outage, and 
hydrostatic test at or near the end of each inspection 
interval.[6) Acceptance Criteria: The chemistry 
monitoring program provides specification of chemical 
parameters and acceptable levels. Any relevant conditions 
that may be detected during the leakage and hydrostatic 
tests are evaluated in accordance with acceptance 
standards of IWD-3000 for Class 3 components. (7) 
Corrective Actions: Plant borated water chemistry 
control program specifies the target values for the 
chemistry parameters. Corrective actions are taken if the 
target values are exceeded. Corrective actions of the above 
one-time inspection are based on the results of the



Viu AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP WPressurized Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect %4echanism References 

A3.6.1 Heat Shell, CS, r, leaking Lss of Boric Acid NRC GL 88-05.  
thru Exchanger Nozzles LAS Chemically Material Corrosion 
A3.6.3 (external Treated 

surface), Borated 
Studs and Water 
Nuts 

A3.7.1 Ion Exchanger Studs and CS. LAS Air, leaking Loss of Boric Acid NRC GL 88-05.  
Nuts Chemically Material Corrosion 

Treated 
Borated 
Water 

A3.8. I Pump Casing SS, Chemically Loss of Pitting and ASME Section Xl.  
CS with SS Treated Material Crevice 1989 Edition.  
Cladding Borated Corrosion, ASME OM Code

Water Cavitation 1990, Subsection 
Erosion ISTB.  

NRC GL 89-04.  
NRC IN 84-18.  
NRC IN 96-11.  
EPRI TR 105714.  
Plant Technical 
Specifications.  

r The pump vent pipe has a history of aifew problems. Should it be 
S.mentioned explicitly?•
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A4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor) 

A4.1 Piping 

A4. 1.1 Pipe, Fittings and Flanges 

A4.2 Valves 

A4.2.1 Body and Bonnet 

A4.3 Heat Exchanger 

A4.3.1 Shell 

A4.4 Pump 

A4.4.1 Casing

DRAFT - 12/06/99VII A4-1



VUi AUXIIARY SYSTEMS 
A4. SPENT FUEL POOL COOLI 

Existing 

Aging Management Program (AMP)

The AMP relies on minimizing 
impurities by monitoring and 

maintaining the system water 
chemistry implemented by plant 

technical specifications, and inservice 

inspection (ISM) is in conformance with 

ASME Section XI (edition specified in 10 

CFR 50.55a). Table IWD 2500-1, test and 

examination category D-C for systems 

in support of residual heat removal 
from spent fuel storage pool.

- - -- - - .... � irr...� 
hG AND (2LaAL�ur IDu1J.Lu5 "�*

Evaluation and Technical Basis Ev 

(continued from previous page) 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) Operating Experience: Localized 

corrosion is likely to occur at crevice geometry where 

buildup of impurities can occur.  

(1) Scope of Program: The program relies on monitoring Ye 

and maintaining the chemistry conditions of the system El 

water for managing the effects of pitting and crevice s 

corrosion on the intended function of the component. fu 

(2) Preventive Actions: Monitoring and maintaining the ev 

system water chemistry in accordance with the guidelines 

*of NUREG 0313. Rev. 2 and EPRI guidelines specified inTR

103515 minimize the impurities in the system fluid.  

Parameters directly related to corrosion, such as 

concentrations of chloride, sulfate, oxygen, and 

impurities are monitored and controlled. (3) Parameters 

Monitored/I inspected: The parameters monitored include 

dissolved iron, dissolved copper, chlorides, dissolved 

oxygen, suspended solids, pH, and hydrazine. Dissolved 

iron and copper are parameters directly related to 

corrosion. Examination category D-B of ASME Section X) 

Table IWD 2500-1 requires visual VT-2 examination 

during system leakage test and system hydrostatic test to 

detect the leakage. However, high concentration of 

impurities at locations having stagnant flow could cause 

pitting and crevice corrosion. (4) Detection of Aging 

Effects: Visual examination VT-2 required by IWD 2500- I 

can detect and identify the leakage, but can not detect 

pitting and crevice corrosion. Therefore, inspection at 

susceptible locations should be undertaken to ensure that 

significant corrosion is not occurring. 5) Monitoring and 

Trending: The frequency of monitoring system water 

chemistry ranges from several times per week to once a 

month. The results of monitoring should provide data for 

trending. (6) Acceptance Criteria: The chemistry 

monitoring program provides chemical parameter 

specification and acceptable levels. Any significant 

degradation is reported and requires further evaluation.  

(7) Corrective Actions: The AMP contains chemical 

parameter specifications, sampling frequency. analysis 

and corrective actions. If the specified values are exceeded, 

corrective actions are initiated to bring back the 

chemistry parameters to specified levels. (8 & 9) 

Confirmation Process, and Administratie Controls: Site 

corrective actions program, QA procedures. site review and 

approval process, and administrative controls are 

implemented in accordance with Appendix B to 10 CFR 

Part 50 requirements and will continue to be adequate for 

license renewal. (10) operating Experience Corrosion and 

pitting can occur at the crevices that are not exposed to the 

general flow stream or under stagnant flow conditions.  

such as at the tubesheet-shell joint, and other crevices in 

the shell side of heat exchanger.

*urther 
aluation 

es.  
ement 4 
iould be 
ýrther 
ealuated
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VII AUXILIARY SYSTEMS
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B1. Light Load HManding Systems (Related to Refueling) 

B1.1 Bridge (for cranes that fall within the scope of 10 CFR 54) 

B 1.1.1 Structural Girders 

B1.2 Rail System 

B1.2.1 Frame Cut Holes 

B1.2.2 Rail

DRAFT - 12/06/99
VII B1-1



Jitendra Vora - gal.cral..wpd Page 1 

Jit: 

General comments: 

Format question: The only difference between the "B1" (Light Load) section and the "32" 
(Heavy Load) section is added reference to NUREG-0612 for the "Structural Girders - Loss 
of Materials" row. Things could be greatly simplified. Too much redundancy.  

The following additions should be considered: 

Item B1.1.1 Structural Girders (aging effect; cumulative fatigue damage) 

The aging mechanism of fatigue in the "Structural Girders" would most likely be manifest in 
cracking of the truck flanges, truck web and girder web on both sides at each corner of the 
crane. These would be normal stress points.  

Suggest including a visual inspection for cracking in the above areas.  

Item B13.1.1 Structural Girders (aging effect; loss of material) 

As stated in the "Evaluation and Technical Basis" section, "There has been no history in the 
nuclear industry of corrosion related degradation that has impaired crane girders from 
meeting their structural and functional requirements." It would appear that all that is needed 
is the inspection criteria in ASME B30.2 that relates to passive components. The current 
draft appears to be excessive.  

Item B1.2.1 Rail System - Frame Cut Holes (aging effect; cumulative fatigue damage) 

I'm not sure why this item is listed. I assume that this item refers to the rail supports. Why 
not group this item with B13.1.1 under fatigue? 

Item B1.2.2 Rail (aging effect; attrition) 

The "Evaluation and Technical Basis" section draft also appears to be excessive. The two 
main areas for consideration should be the alignment of the rails, and the potential for bolts 
to become loose. Alignment checking and bolt torque checking should resolve most rail 
problems. The existence of a crane surveillance by the licensee and adequate corrective 
actions to address any deficiencies, should be sufficient.  

Item B2.1.1 Structural Girders (aging effect; cumulative fatigue damage) 

Same comment stated for Item B1.1.1.  

Item B2.1.1 Structural Girders (aging effect; loss of material) 

Same comment stated for Item B1.1.1.  

Item B2.2.1 Rail System - Frame Cut Holes (aging effect; cumulative fatigue damage)

Same comment stated for Item B1.2.1.



Jitendra Vora - gallcral .wpd 

Item B2.2.2 Rail (aging effect; attrition) 

Same comment stated for Item B13.2.2.

Page 2



B2. Overhead Heavy Load Handling System 

B2.1 Bridge (for cranes that fall within the scope of 10 CFR 54) 

B2.1.1 Structural Girders 

B2.2 Rail System 

B2.2.1 Frame Cut Holes 

B2.2.2 Rail

DRAFT - 12/06/99VII B2-1



C1. Open Cycle Cooling Water System (Service Water system) 

C1.1 Piping 

C1.1I.1 Piping and Fittings 

CI.1.2 Underground Piping and Fittings 

C1.2 Valves 

C1.2.1 Body and Bonnet 

C1.3 Heat Exchanger 

C1.3.I Shell 

C1.3.2 Channel 

01.3.3 Channel Head 

C1.3.4 Tube Sheets 

C1.3.5 Tubes 

C1.4 Flow Orifice 

C1.4.1 Body 

C1.5 Pump 

C1.5.1 Casing 

C1.6 Basket Strainer 

C1.6.1 Body
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CL Open Cycle Cooling Water System (Service Water System)

System, Structures, and Components 

The system, structures. and components included in this table comprise the open cycle 
cooling water system which consists of piping, valves, heat exchangers, pumps, flow orifices.  
and basket strainers. The system contains raw untreated salt or fresh water. The system 
removes heat from the closed cycle cooling water system and. in some plants, other auxiliary 
systems and components such as steam turbine bearing oil coolers, or miscellaneous coolers 
in the condensate system. The heat is absorbed by the ultimate heat sink such as a cooling 
pond, cooling tower, river, lake, or sea. This table only addresses the heat exchangers for 
removing heat from the closed cycle cooling system; heat exchangers for removing heat 
from other auxiliary systems and components are addressed in their respective systems.  
such as Table VIII A for steam turbine bearing oil coolers and Table'VIII E for condensate 
system coolers. Based on US Nuclear Regulatory Commission Regulatory Guide 1.26, 'Quality 
Group Classifications and Standards for Water, Steam, and Radioactive-Waste-Containing 
Components of Nuclear Power Plants," all components in the open cycle cooling water 
system are classified as Group C Quality Standards.  

Pumps and valves'are considered to be active components and pump internals and seats, 
discs, bolting, and other valve items should be covered by the plant maintenance program.  

System Interfaces 

The systems that interface with the open cycle cooling water system include the closed cycle 
cooling water system (Table VII C2), ultimate heat sink (Table VII C3), and other 
miscellaneous auxiliary systems and components.  
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VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Structure and Region of Environ- Aging Aging 
Item Component Interest- Material ment Effect kechanism References

Piping Piping and Brass, Raw, Loss of -eneral, ASME Section XI.  
Fittings Copper- Untreated Material icro- 1989 Edition.  
(with or Nickel, Salt Water biologically NRC IN 94-03.  
without •arbon Dr Fresh -induced, GL 89-13.  
Internal Steel (for Water 3itting, and 
Lining or fresh water ýrevice 
Coating) only) lorrosion.  

I41.0 AW4 04.L~o~j 
OrWM7Z i (a r 

AttAu &iVA 

I? Rom 
z:eiý

DRAFT - 12/06/99 VII C 1-4



VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Structure and Region of Environ- Aging Aging 
Item I Component I Interest I Material I ment Effect kechanism References

C1.2.1 Valves .olyand Bronze, w, Loss of -eneral, ASME Section XM, 
(Check, Hand. Vormet Stainless rntreated Material Micro- 1989 Edition.  
& Control (with or Steel, alt Water iologically NRC IN 94-03.  
Valves) without Carbon r Fresh Induced, Plant Technical 

Internal Steel (for ater tting, and Specifications.  
Lining or fresh water revice GL 89-13.  
Coating) only) orrosion.  

V, qoA 
-A UA j ftR JA cbyl
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect k echanism References

Heat 
Exchanger 
(between open 
cycle and 
closed cycle 
cooling water 
systems)

Shell.  
Channel.  
Channel Head.  
Tube Sheet.  
Tubes

Shell, 
Channel, 
Channel 
Head: 
Carbon 
Steel: 
Tube sheet: 
Aluminum
Bronze.  
Tubes: 
Copper
Nickel

Shell Side: 
Treated 
Water: 
Tube Side: 
Raw 
Untreated 
Salt or 
Fresh Water

Loss of 
Material Leneral.  

Icroblo
logically
Influenced, 
Pitting, anc 
Crevice 
Corrosion 

(oA7C•

I A. .1. a .z. ____________ a

NRC GL 89-13.  
Plant Technical 
Specifications.  

Operating 
Experience 
NRC IN 81-21.  
NRC IN 85-24.  

,NRC IN 85-30.  
NRC IN 86-96.  
NRC IN 94-03.

DRAFT - 12/06/99

VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

C 1.3.1 
thru 
C 1.3.5
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C2. Closed Cycle Cooling Water System 

C2.1 Piping 

C2. 1.1 Pipe, Fittings, and Flanges 

C2.2 Valves (Check, Hand, Control, Relief, and Solenoid Valves) 

C2.3.1 Body and Bonnet 

C2.3 Pump 

C2.3.1 Casing 

C2.4 Tank 

C2.4.1 Shell 

C2.5 Flow Orifice 

C2.5.1 Body

DRAFT - 12/06/99VII C2-1



C2. Closed Cycle Cooling Water System

System, Structures, and Components 

The system, structures, and components included in this table comprise the closed cycle 

cooling water system which consists of piping, valves, radiation element, temperature 

element, heat exchangers. pumps. tank, and flow orifices. The systein contains chemically 

treated demineralized water. The closed cycle cooling water system is designed to remove 

heat from various auxiliary systems and components such as chemical and volume control 

system, spent fuel cooling system, etc. The open cycle cooling water system (Table VII Cl) 

provides the cooling medium for the heat exchangers of the closed cycle cooling water 

system which serves as an infermediate barrier between the various supplied auxiliary 

systems and the open cycle cooling water system. Based on US Nuclear Regulatory 

Commission Regulatory Guide 1.26, "Quality Group Classifications and Standards for Water, 

Steam, and Radioactive-Waste-Containing Components of Nuclear Power Plants," all 

components in the closed cycle cooling water system are classified as Group C Quality 

Standards.  

The AMPs of the heat exchanger between the closed cycle and the open cycle cooling water 

systems are addressed in the open cycle cooling water system (Table VII Cl). The AMPs of 

the heat exchangers between the closed cycle cooling water system and the interfacing 

auxiliary systems are included in their respective systems, such as Table VII A.3 for PWR 

spent fuel cooling water system, Table VII A4 for BWR spent fuel pool cooling -and cleanup 

system, and Table VII El for chemical and volume control system.  

Pumps and valves4 are considered to be active components and pump internals and seats, 

discs, bolting, and other valve items should be covered by the plant maintenance program.  

System Interfaces 

The systems that interface with the closed cycle cooling water system include the open cycle 

cooling water system (Table VII Cl), PWR spent fuel cooling water system {Table VII A3).  

BWR spent fuel cooling water system (Table VII A4), chemical and volume control system 

(Table VII El), and other miscellaneous auxiliary systems and components.

DRAF'f - 12106/99VII C2-3



I

Structure and Region of .Environ- Aging. Aging 
Item I Component Interest Material I ment Effect Mechanism References

Pipe. Fittings, Carbon 
and Flanges Steel (CS)

C2. 1.1 Piping

DRAFT - 12/06./99V

VIU AUXnILARY SYSTEMS 
C2. CWDSED CYCUZ COOLING WATER SYSTEM

35oC 
"•hemicaUy 
Freated De
nineralized 
wJater

S.... ..... ..... . & ....

Local Loss of 
Material 

/

VII C2-4

General.  
Pitting, a.  
Crevice 
Corrosior

ASME Section XI.  
nc 1989 Edition.  

Plant Technical 
1 Specifications.  
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C3. Ultimate Heat Sink 

C3.1 Cooling Tower 

C3.1.1 Foundation 

C3.1.2 Exterior Concrete Above Grade 

C3.1.3 Exterior Concrete Below Grade 

C3.1.4 Interior Slabs 

C3.1.5 Masonry Block Wall 

C3.1.6 Concrete Surfaces Exposed to Flowing Water 

C3.1.7 Columns 

C3.1.8 Base Plates 

C3.1.9 Beams 

C3.1.10 Trusses 

C3. 1.11 Bracings 

C3.2 Piping 

C3.2.1 Piping and Fittings 

C3.3 Valves (Check, Hand, and Control Valves) 

C3.3.1 Body and Bonnet 

C3.4 Pump 

C3.4.1 Casing
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C3. Ultimate Heat Sink

System, Structures, and Components 

The ultimate heat sink consists of a lake, ocean, river, sr pond. or cooling tower and 

provides sufficient cooling water for safe reactor shutdown and reactor cooldown via the 

residual heat removal system or other similar system. Due to the varying configurations of 

connections to lakes, oceans, and rivers, a plant specific aging management program is 

required. With respect to spray ponds, the spray modules should be covered by the plant 

maintenance program, and A plant specific aging management program is also required for 

the spray pond as an entity. Therefore, this table only addresses cooling towers.  

The systems, structures and components included in this table consist of piping, valves, 

pumps, and concrete and steel components such as concrete walls, slabs, foundation, steel 

beams, columns, and base plates. The cooling tower contains raw or slightly treated fresh 

water. The ultimate heat sink absorbs heat from the open cycle cooling water system. The 

cooling tower is classified as Class 1 structures and other components such as piping and 

valves as Class 3.  

Pumps and valves are considered to be active components and pump internals and seats, 

discs, and other valve items should be covered by the plant maintenance program.  

System Interfaces 

The systems that interface with the ultimate heat sink include the open cycled cooling water 

system (Table VII Cl), containment spray system (Table V A), and emergency core cooling 

systems (Tables V D I and D2).  

• Aging management programs as applicable shall be provided for (1) trending deterioration of 

earthen dams and Impoundments, Including those that are cement stabilized; (2) trending and 

p ojec silting and the rate of sift deposition since the originaldata was obtained; (3) trending 

and projecting meteorological, climatological, and oceanic data since the original data used In 

the FSAR was obtained, such as rain water run off for ponds and maximum and minimum 

tsniperatures, and controlling their affect on the UHS design basis, (4) trending and projecting 

existing and new aquatic flora and fauna concentrations and controlling their affect on the UHS 

design basis; (5) for plants located on rivers, trending maximum and minimum river stages and 

their affect on the UHS design basis; and (6) monitoring of aging degradation of all upstream and 

downisream dams affecting the UHS. When not specifically addressed or defined In USARs, 

plants shall have a defined and documented UHS design basis as part of their aging management 
program.
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D. Compressed Air System 

D.1 Piping 

D.1.1 Piping and Fittings

D.2 Air Accumulator 

D.2.1 Shell 

D.2.2 Manwa 

D.2.3 Manwa 

D.3 Valves 

D.3.1 Body a 

D.4 Filter 

D.4.1 Shell 

D.4.2 Manwak 

D.4.3 Manwa,

ty 

•y Bolting

nd Bonnet

y Bolting
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D. Compressed Air System 

D.1 Piping 

D. 1. 1 Piping and Fittings 

D.2 Air Accumulator 

D.2.1 Shell 

D.2.2 Manway 

D.2.3 Manway Bolting 

D.3 Valves 

D.3.1 Body and Bonnet 

D.4 Filter 

D.4.1 Shell 

D.4.2 Manway 

D.4.3 Manway Bolting
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D. Compressed Air system

System, Structures, and Components 

The system, structures, and components included in this table comprise the compressed air 

system which consists of piping, valves, air accumulators and filters. The components 

normall contain very dry air, free of oil, water, and other contaminants. The system 

components and piping are located in various buildings at most nuclear power plants. Based 

on US Nuclear Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications 

and Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear 

Power Plants," all components in. the compressed air system are classified as Group C Quality 

Standards.  

Valves are considered to be active components and seats, .discs, bolting, and other valve 

items should be covered by the plant maintenance program.  

System Interfaces 

No other systems contained in this report interface with the compressed air system.  
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VII AUXILIARY SYSTEMS 
D. COMPRESSED AIR SYSTEM 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect %4echanism References 

D. 1. 1 Piping Piping and Carbon Steel Internal: Loss of General anc NRC IN 81-38.  
Fittings (CS) and Dry, Oil- Material Pitting NRC IN 87-28.  

Alloy Steel ee Air Corrosion NRC IN 87-28 S1.  
Occa- NRC GL 88-14.  
sionally INPOSOER88-01.  
Exposure ASME OM Guide 
to Moist - Part 17.  
Air.  
Ex -rnal: 
Room Air 217' 01

/ NP..-.rleq 

D.2.1 Air Shell, CS Internal: Loss of General an( NRC IN 81-38.  
thru Accumulator Manway, Dry, Oil- Material Pitting NRC IN 87-28.  
D.2.3 Manway free Air. Corrosion NRC IN 87-28 Si.  

Bolting NRC GL 88-14.  
slonallý INPO SOER 88-01.  
Exposure ASME OM Guide 
to Moist Part 17.  

f ---•r"i .j.30 External: 
_____ ., Room Air 

D.3.1 Valves Body and CS Internal: Loss of General and NRC IN 81-38.  
Bonnet Dry, Oil- Material Pitting NRC IN 87-28.  

fr Air. Corrosion NRC IN 87-28 Si.  

SOcca 
- NRC GL 88-14.  

sionally INPO SOER 88-01.  
" , iKExposure ASME OM Guide 

. to Moist Part 17.  
Air.  
External: 

_---Room Air

D F 
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VUI AUXILIARY SYSTEMS 
D. COMPRESSED AIR SYST.  

Existing 

Aging Management Program (AMP) 

The aging management program (AMP), 

based on NRC Generic Letter (GL) 88-14 

and INPO's Significant Operating 

Experience Report (SOER) 88-01. relies 

on improved system inspections, 

maintenance, and testing, and generally 

includes: (1) frequent leak testing of 

valves, piping, and other system 

components, especially those made of 

carbon steel, and (2) preventative 

maintenance program which checks air 

quality at several locations in the 

system to address various aspects of the 

inoperability of air-operated 
components due to the presence of oil, 

water, rust, and other contaminants.  

Corrective actions are taken if any 

parameters are out of acceptable ranges, 

such as moisture content in the system 

air. The ASME Operation and 

Maintenance (OM) Guide Part 17, 

Performance Testing of Instrument Air 

System in Light-Water Reactor Power 

Plants, February 12, 1999 could be used 

as guidance for testing of air systems.

Same as the effects of Generat 

Pitting Corrosion onlItem D. I . piping 

and fittings.,g

/ 

A

0 Yx 
Aff 

0)

Evaluation and Technical Basis E, 

I) S•cope of program: The program relies on improved Y( 

system inspection and maintenance program to manage E] 

the effects of corrosion on the intended function of the st 

compressed air system. (2) Preventive Actions: The fu 

system air quality is monitored and maintained in ei 

accordance with manufacturer's recommendations for 

individual components served. (3) Parameter Monitored/ 

Inspected: Based on the guidelines of NRC Generic Letter 

(GL) 88-14 perform inservice testing to verify proper air 

q-tality, and that maintenance practices, emergency 

procedures, and training are adequate to ensure that the 

intended function of the air system is maintained.  

(4) Detection ofAging Effects: Degradation of the piping 

would become evident by observation of unacceptable 

leakage rates. However, inspection of representative 

components and susceptible locations should be 

undertaken to provide additional assurance that 

significant corrosion is not occurring. Based on piping or 

component geometry and flow conditions, susceptible 

locations can be identified. (5) Monitoring and Trending: 

Effects of corrosion are detectable by periodic local leak 

rate tests that also provide for timely detection of aging 

effects based on operating experience. (6) Acceptance 

Criteria The testing results are used to verify that the 

design and performance of the entire air system is in 

accordance with its intended function. (7-9) Corrective 

Actions, Confirmation Process, and Administrative 

Controls: Site corrective actions program, QA procedures, 

site review and approval process, and administrative 

controls are implemented in accordance with Appendix B 

to 10 CFR Part 50 requirements and will continue to be 

adequate for license renewal (10) Operating Experience: 

Potentially significant problems pertaining to air systems 

have been documented in NRC Information Notices (INs) 

87-28 and 87-28 SI. Some of the systems that have been 

significantly degraded or have failed include decay heat 

removal, auxiliary feedwater, main steam isolation, 

containment isolation, and fuel pool seal system.  

Same as the effects of General and Pitting Corrosion on 

Item D.1.1 piping and fittings.  

Same as the effects of General and Pitting Corrosion on 

Item D. 1. 1 piping and fittings.  

-/0

Y'es, 
Element 4 
should be 
further 
evaluated.  

Yes, 
Element 4 
should be 
further 
evaluated.
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vuI AUXILIARY SYSTEMS

vicy..1 ,~ Tex- Ory//Afic' 0

I an(NCN8 3 
NRCC IN ý87-28 

ion 'NRCIN8728I 
NRC GL 88-14.  
uNpo SOER 88-01.' 
ASME OM Guide 0 

part 17.

ViI D-6
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Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same as the effects of General and Same as the effects of General and Pitting Corrosion on Yes, 

Pitting Corrosion on Item D. I. 1 piping Item D. 1. 1 piping and fittings. Element 4 

and fittings. 
should be 
further 
evaluated.
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El. Chemical and Volume Control System (Pressurized Water Reactor) 

E 1. 1 Piping (1500 psig rating) 

EII.I. Pipe, Fittings and Flanges 

E1.1.2 Stud and Nuts 

E1.2 Piping (150 psig rating) 

E1.2.1 Pipe, Fittings and Flanges 

EI.2.2 Studs and Nuts 

El.3 High-Pressure Valve 

E1.3.1 Body and Bonnet 

El.3.2 Studs and Nuts 

E1,4 Low-Pressure Valve 

El .4.1 Body and Bonnet 

E1.4.2 Studs and Nuts 

El.5 High-Pressure Pump 

E1.5.1 Casing 

E1.5.2 Closure Bolting 

E1.6 Low-Pressure Pump 

E1.6.1 Casing 

E1.6.2 Closure Bolting 

El.7 Letdown Heat Exchanger 

E 1.7.1 Tube/Tubesheet 

El.7.2 Studs and Nuts 

E1.7.3 Channel/Cover 

El.7.4 Channel/Welds
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EI.7.5 Shell 

El.8 Regenerator Heat Exchanger 

E 1.8.1 Tube/Tubesheet 

El.8.2 Studs and Nuts 

E 1.8.3 Channel/Cover 

E1.8.4 Channel/Welds 

El.8.5 Shell 

E1.9 Basket Strainers 

E1.9.1 Studs and Nuts 

El.10 Tank 

E1.10.1 StudsandNuts 

E1.10.2 Shell 

E1.10.3 Manway 

El.10.4 Penetrations/Nozzles

VII E1-2
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E2. Standby Liquid Control System (Boiling Water Reactor) 

E2.1 Piping 

E2.2 Solution Storage Tank 

E2.3 Solution Storage Tank Heaters 

E2.4 Pump Suction Valves 

E2.5 Injection Pumps 

E2.6 Relief Valves 

E2.7 Injection Valves 

E2.8 Containment Isolation Valves 

E2.9 Injection Sparger 

E2.10 Pump Suction Valves

DRAFT - 12/06/99VlI E2-1



"E2.. Standby Liquid Control System (Boiling Water Reactor) 

E2.1 Piping 

E2.2 Solution Storage Tank 

E2.3 Solution Storage Tank Heaters 

(:E: Pum7Fý p SucinVle 

E2.5 Injection Pumps 

E2.6 Relief Valves 

E2.7 Injection Valves 

E2.8 Containment Isolation Valves 

E2.9 Injection Sparger • 

.E2.io10o • •• .  

/ 111
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E2. Standby Liquid Control System (Boiling Water Reactor)

System. Structures, and Components 

The system, structures, and components included in this table comprise the standby liquid 

control system, which serves as a backup reactivity control system in all boiling water 

reactors (BWRs) in the U.S. The major components of this system are the piping, solution 

storage tank, solution storage tank heaters. pump suction valves, injection pumps, relief 

valves, injection valves, containment isolation valves, injection sparger, and 

=wvss. All of these components operate in contact with a Na pentaborate solution and are 

fabricated of austenitic stainless steel. Based on U.S. Nuclear Regulatory Commission 

Regulatory Guide 1.26, "Quality Group Classifications and Standards for Water-, Steam-, and 

Radioactive-Waste-Containing Components of Nuclear Power Plants," all components in the 

standby liquid control system are classified as Group B Quality Standards.  

Pumps and valves are considered to be active components; seats, discs, and other valve and 

pump internals should be covered by the plant maintenance program.  

System Interfaces 

The system that interfaces with the standby liquid control system is the BWR reactor 

pressure vessel (Table IVA11). If used, the standby liquid control system would inject sodium 

pentaborate solution into the pressure vessel near the bottom of the reactor core.
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E3. Reactor Water Cleanup System 

E3.M Piping 

E3.1.1 Pipe and Fittings (beyond isolation valves) 

E3.2 Recirculation Pump 

E3.2.1 Bowl/Casing 

E3.2.2 Cover.  

E3.2.3 Seal Flange 

E3.2.4 Closure Bolting 

E3.3 Valves (Quality Group A) 

E3.3.1 Body 

E3.3.2 Bonnet 

E3.3.3 Seal Flange 

E3.3.4 Closure Bolting 

E3.4 Regenerative Heat Exchanger 

E3.4.1 Tubing 

E3.4.2 Shell 

E3.5 Non-Regenerative Heat Exchanger 

E3.5.1 Tubing 

E3.5.2 Shell 

E3.6 Filter/Demineralizer 

E3.6.1 Internals
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VII AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM

Jjli

vii F-5-14

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

E3.4.1 Regenerative Tubing SS Oxygenat Crack SCC, NRC GL 88-01 

Heat ed water Initiation IGSCC NRC GL 88-01, 

Exchanger at 288°C. and S1 
And 10 Growth 

------ •MPa max.  

E3.4.1 Regenerative Tubing SS Oxygenat MIC 
Heat ed water 
Exchanger at 288°C.  

And 10 
MPa max.  

E3.4.2 Regenerative Shell HSLAS Oxygenat Crack SCC, NUREG-0313 

Heat with SS ed water Initiation IGSCC Rev. 2 

Exchanger cladding at 288°C. and NRC GL 88-01 
And 10 Growth NRC GL 88-01, 
MPa max. $1 

NRC IN_92_cL 

E3.4.2 Regenerative Shell HSLAS Oxygenat MIC 
Heat with SS ed water 
Exchanger cladding at 288°C.  

And 10 
MPa max.  

E3.5.1 Non- Tubing SS Oxygenat MIC 
Regenerative ed water 
Heat at 288°C.  

Exchanger And 10 
MPa max.  

E3.5.2 Non- Shell HSLAS Oxygenat MIC 

Regenerative with SS ed water 
Heat cladding at 288°0C.  
Exchanger And 10 

I MPa max.  

XIIRYSSEMS ----------

E3. REACTOR WATER CLEANUP SYSTEM (Item E3.4.2 continued) 

Aging Management Program Evaluation and Technical Basis Evaluation 

S... ... (4) Detection of Aging Effects: Governed by plant- ..  
specific aging management program. {Address MIC and 

s ed iment} ...

) &) 
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VII AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM 

Existing 

Aging Management Program (AMP) Eval 

Same as the effect of stress relaxation Same as the effec 

on Item E3.2 Closure Bolting for for Recirculation 

Recirculation Pump.

Components have been designed or 
evaluated for fatigue for a 40 y design 
life, according to the requirements of 
ASME Section III (edition specified in 
10 CFR 50.55a). Subsection NB. or ANSI 
B31. 1. or other evaluations based on 
cumulative usage factor (CUF).  

Same as the effect of stress corrosion 
cracking on Item E3. 1: Piping and 
Fittings beyond second Isolation Valve.

Components have been designed or 
evaluated for fatigue for a 40 y design 
life, according to the requirements of 

ASME Section III (edition specified in 
10 CFR 50.55a). Subsection NB, or ANSI 
B31. 1. or other evaluations based on 
cumulattve usage factor (CUF).  
Materials selection in accordance with 
guidelines of NURXG-03 13, Rev. 2 and 
requirements of Regulatory Guide 1.43 
for the control of stainless steel 
cladding of low-alloy steels. Inservice 
inspection governed by plant-specific 
aging management program.

Luation and Technical Basis

t of wear on Item C1.2.4 Closure Bolting 
Pump.

Fatigue is a time-limited aging analysis TLWAA) to be 
performed for the period of license renewal, and Generic 

Safety Issue (GSI)-190 is to be addressed.  

Same as the effect of stress corrosion cracking on Item 

E3. 1: Piping and Fittings beyond second Isolation Valve.  

Fatigue is a time-limited aging analysis ITAA) to be 

performed for the period of license renewal, and Generic 

Safety Issue (GSI)- 190 is to be addressed.  

(1) Sbope of Progrum,7The program is focused on managing 

the effects of SCC of SS cladding on the intended function 

of the heat exchanger vessel NUREG-0313 and GL 88-01.  

respectively, describe the technical basis and staff 

guidance regarding the problem of IGSCC in BWRs.  

(2) Preventive Actions: Mitigation of IGSCC is by selection 

of material considered resistant to sensitization and 

IGSCC, e.g., low-carbon grades of austenitic SSs and weld 

metal, with a maximum carbon of 0.035% and minimum 

7.5% ferrite in weld metal. Furthermore, hydrogen water 

chemistry and stringent control of conductivity is used to 

inhibit IosCC. 13) pmuumeters Montral b eCted .  
Governed by plant-specific aging management program.  

(4) Daection qf Aging -,ects: Governed by plant-specif 

aging management program. (5) Monitoring and 

Trending: Governed by plant-specific aging management 

program. (6) Acceptance Citeri' Governed by plant

specific aging management program. (7) Correctiv 

Actions: Governed by plant-specific aging management 

program. (s & 9) Cmnination Pmcess and 

Mdminist•rtive Controls: Site QA procedures. review and 

approval processes. and administrative controls are 

implemented in accordance with requirements of 

Appendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renewal.

VII E3-13 DRAP� -, 1r4/06/99
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Evaurtaer Evaluation

TNLA 

ýYes 

TLAA

Yes.  
Elements 3 
through 7 
should be 
further 
evaluated 

Yes 
TLAA 

Yes.  
Elements 3 

through 7 
should be 
further 
evaluated
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VII AUXILIARY SYSTEMS 
E. REACTOR WATER CLEANUP SYSTEM 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

E3.4.2 Regenerative Shell SS Oxygenated Cumulative Fatigue ASME Section III.  

Heat water at Fatigue 1989 Edition.  

Exchanger 288°C and Damage ANSI B31. 1.  
10 MPa GSI-190, 
max.  

E3.4.2 Regenerative Shell HSLAS Oxygenated MIC 

Heat Exchanger with SS water at 
cladding 2881C. And 

1oMPa 
max.  

.1 Non- Tubing S Oxygenated Cumulative Fatigue ASME Section III.  

Regenerative water at Fatigue 1989 Edition.  

Heat 2880C and Damage ANSI B31.1.  

SX~aI~er10 MPa 081- 1910..  

E3.5.1 Non- Tubing 8S Oxygenated MIC 

Regen&atve water an 

Heat Exchanger 2881C. And 

max.__, 

E3.5.2 1Non- - Shel ;S Oygenated Cumulative Fatigue ASME Section II,.  
Regen-r She l water at Fatigue 1989 Edition.  

Heat 188C and Damage ANSI B31. 1.  

1 MPa max GSI-190.  

Regenerative with SS Wae at 

Heat Exchanger cladding 288°C. And 
10 MPa 
max.

DRAFt - 12/06/99
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E4. Coolant Storage/Refueling Water Cleanup System 

E4.1 Refueling Water Tank (RWT) Heating 

E4. 1.1 Piping and Fittings 

E4.2 RWT Circulation Pump 

E4.2.1 Bowl/Casing 

E4.2.2 Bolting 

E4.3 Valves 

E4.3.1 Body 

E4.4 Heat Exchanger (RWT Heating) 

E4.4.1 Bonnet or Cover 

E4.4.2 Tubing 

E4.4.3 Shell 

E4.5 Refueling Water Tank 

E4.5.1 Shell 

E4.5.2 Manhole 

E4.5.3 Penetrations/Nozzles 

E4.5.4 Tank Heating Coil 

E4.5.5 Manhole Bolting 

E4.5.6 Perimeter Seal
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VII AUXILIARY SYSTEMS 
r -€T Am-r 4L-rDr % Ai RET•L1NG WATER SYSTEM (Pressurized Water System)

Existing 
Aging Management Program (AMP)

Implementation of NRC Generic Letter 
88-05 and, based on plant 
specifications, inservice inspection in 

conformance with ASME Section XI 

(edition specified in 10 CFR 50.55a), 

Table IWD 2500-1, test and examination 

category D-B for systems in support of 

emergency core cooling, containment 

heat removal, atmosphere cleanup, and 

reactor residual heat removal.

Further 
:valuation

Evaluation and Technical Basis E 

(continued from previous page) 

for the period of license renewal. (10) Operating 

Experience: Localized corrosion is likely to occur at 

crevice geometry where buildup of impurities can occur.  

The potential exists for introduction of impurities into the 

coolant system as contaminants in the boric acid or 

introduced through the free surface of spent fuel pool (IN 
84-18), or from ingress of demineralizer resins (IN 96-11).  

Corrosion has been observed in safety injection systems, 

e.g.b guide rings of relief valves (IN 98-23) and charging 
pump casing (IN 94-63).  
(1) Scope of Progra=u The staff guidance of Generic Letter •, 

(GL) 88-05 provides assurances that a program has been 

implemented consisting of measures to ensure that the , 

Seffects of corrosion caused by leaking coolant containing 

boric acid does not lead to degradation and provides 

assurance that the reactor coolant pressure boundary will 

have a extremely low probability of abnormal leakage, 

rapidly propagating failure, or gross rupture. The program 

includes (a) determination of principal location, 

(b) examinations requirements and procedures for 

locating small leaks, and (c) engineering evaluations and 

corrective actions. (2) Preventive Actions: Minimizing 

reactor coolant leakage by frequent monitoring of the 

locations where potential leakage could occur and 

repairing the leaky components as soon as possible, 

prevent or mitigate boric acid corrosion. (3) Parameters 

Monitored/IJnspected: The AMP monitors the effects of 

boric acid corrosion on the intended function of the 

component by detection of coolant leakage by inservice 

inspection (ISI). Inspection requirements of ASME 

Section XI specify visual VT-2 (IWA-5240) examination 

during system leakage test and system hydrostatic test of 

Class 3 components in support of emergency core cooling, 

containment heat removal, and reactor residual heat 

removal, according to Table IWD 2500-1 category D-B.  

(4) Detection of Aging Jffects Extent and frequeAcy of 

inspection appear to be adequate to detect aging effects.  

(5) Monitoring and Trending: System leakage test under 

Section XI is conducted at =40-month intervals.  

(6) Acceptance Criteria: Any relevant conditions that may 

be detected during the leakage and hydrostatic tests are 

evaluated in accordance with lWD-3000 for Class 3 

components. (7) Corrective Actions: Repair and 

replacement are in conformance with IWA-4000 and IWB

4000. (8 & 9) Coaflrmation Process and Administrative 

Controls: Site QA procedures, review and approval 

processes, and administrative controls are implemented 

in accordance with requirements of Appendix B to 10 CFR 

Part 50 and will continue to be adequate for the period of 

license renewal. (10) Operating Zxpe e Boric acid 

wastage observed in nuclear power plants may be 

classified into two distinct types: (a) corrosion that 

increases the rate of leakage. e.g.. corrosion of closure 

bolting or fasteners in reactor coolant pressure boundary.  

and (b) corrosion that occurs some distance from the 

source of leakage. Some recent incidents of

Uc�A-a�
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VII AUXILIARY SYSTEMS 
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

Valves 
(Check Valves.  
Control 
Valves, Hand 
Valves)

Body and 
Bonnet

sS.  
CS with SS 
Cladding

Up to 65°C 
Chemically 
Treated 
Borated 
Water

Loss of 
Material

Crevice and 
Pitting 
Corrosion

I 1 1 .1 J _____________ .4.

ASME Section XI, 
1989 Edition.  
NRC IN 84-18.  
NRC IN 94-63.  
NRC IN 96-1I.  
NRC IN 98-23.  
Plant Technical 
Specifications.  
EPRITR 102134.

DRAFT- 12/06/99
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VII AUXILIARY SYSTEMS 
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Aging Management Program (AMP)

The AMP relies on monitoring and 

maintaining water chemistry in 

accordance with the guidelines of EPRI 

TR 102134 and implemented by the 

plant technical specifications: inservice 

inspection in conformance with ASME 

Section XI (edition specified in 10 CFR 

50.55a), Table IWB 2500- 1, test and 

examination category D-B for systems 

in support of emergency core cooling.  

containment heat removal, atmosphere 

cleanup, and reactor residual heat 
removal.

Evaluation and Technical Basis 
(continued from previous page) 

boric acid wastage (IN 86-108 S3) at Calvf Unit 

(Feb. 1994) and Three Mile Isla 1 Mach 94) 

indicate that. although mp entation of GL 88-05.  

ensures timely detection of, eakage, there may still be a 

lack of awareness of the co ditlons that can lead to boric 

(1) Scope of Program: The progr, e YI 

measures to mitigate crevice or pitting corrosion and E 

combination of inservice inspection (ISI) to monitor the a 

effects of corrosion on the intended function of the s 

components. (2) Preventive Actions: Control of halogens ft 

and oxygen in the primary water to less than 5 and 

0.01 ppm, respectively. durin operation, and monitor and 

control of water chemis s u However, 

preventive actigm aa considered inadequate be use of 

inadvertent in --ct f tthe 

coolant system either due to unacceptable levels of 

contaminants in the boric acid, or introduced through the 

free surface of spent fuel pool which can be a natural 

collector of airborne contaminants [NRC Information 

Notice (IN) 84-181. (3) Parameters Monitored/Inspectecd 

The AMP monitors the effects of corrosion by ISI to detect 

coolant leakage. Inspection requirements of ASME 

Section XI, Table IWD 2500- 1, category D-B, specify visual 

VT-2 (IWA-5240) examination during system leakage and 

hydrostatic test of all pressure retaining Class 3 

components. (4) Detection of Aging Effects: Degradation of 

the component due to crevice and pitting corrosion cannot 

occur without leakage of coolant. However. extent and 

frequency of inspection may be inadequate: inspection of 

representative components and susceptible locations 

should be undertaken to provide additional assurance that 

significant degradation is not occurring. Based on piping/ 

component geometry and fluid flow conditions, 

susceptible locations can be identified and evaluated.  

(5) Monitoring and Trending: System leakage test under 

Section XI is conducted at -40-month intervals. However.  

this may not be sufficiently frequent to detect the effects of 

this ARD, and a supplemental inspection program may be 

needed. (6) Acceptance Criteria: Any relevant conditions 

that may be detected during the leakage and hydrostatic 

tests are evaluated in accordance with IWD-3000 for Class 

3 components. (7) Corrective Actions: Prior to service, 

corrective measures are needed to meet the requirements 

of IWA-5250. Repair and replacement are in conformance 

with IWA-4000 and IWB-4000. (8 & 9) Coaillnnation 

Process and Administrative Controls: Site QA procedures, Sreview 

and approval processes. and administrative 

controls are implemented in accordance with 

requirements of Appendix B to 10 CFR Part 50 and will 

continue to be adequate for the period of license renewal.  

(10) Operating Experience: Localized corrosion is likely to 

occur at crevice geometry where buildup of impurities can 

occur. The potential exists for introduction of impurities 

into the coolant

"es lements 4 
ad 5 
hould be 
irther 
valuated
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AUXILIARY SYSTEMS 
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurlzed Water System)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

Heat 
Exchanger 
(if used) 
(RWP Heating)

Bonnet or 
Cover, 
Tubing, 
Shell

Bonnet/ 
Cover & 
rubing: SS, 
Shell: CS

Chemically 
Treated 
Borated 
Water, and 
Chemically 
Treated 
Heating 
Water

Loss of 
Material

Crevice and 
Pitting 
Corrosion

ASME Section XI, 
1989 Edition.  
NRC IN 84-18.

E4.4.3, Heat Shell 5hell- CS. Air. 1oss Of Corrosion/ NRC GL 88-05.  
E4.4.4 Exchanger (External quts: CS, Leaking Material Boric Acid ASME Section XM.  

(if used) Surface). 3olts/Studs: Chemically Wastage of 1989 Edition.  

(RWT Heating) Bolting Uloy Steel Treated External NRC IN 86-108 S3.  
Borated Surfaces 
Water

DRAFT- 12/06/99
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VII AUXILIARY SYSTEMS 
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurlzed Water System)

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

The applicable AMP relies on material 
selection guidelines of Regulatory Guide 
(RG) 1.44 to avoid sensitization of 
stainless steels, monitoring and 
maintaining water chemistry in 
accordance with the guidelines of EPRI 
TR 102134 and implemented by the 
plant technical specifications, and 
inservice inspection is in conformance 
with ASME Section XM (edition specified 
in 10 CFR 50.55a), Table IWD 2500-1, 
test and examination category C-H for 
pressure retaining Class 2 components.

DRAFT - 12/06/99

Yes 
Elements 4 
and 5 
should be 
further 
evaluated
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(1) Scope of Program: The program includes preventive 
measures to mitigate stress corrosion cracking (SCC) of 
stainless steel (SS) and inservice inspection (ISI) to 
monitor the effects of SCC on the intended function of the 
component. (2) Preventive Actions: Selection of material 
in compliance with the requirements of Regulatory Guide 
[RG) 1.44 prevents or mitigates SCC. Control of halogens 
and oxygen in the primary water to less than 5 and 
0.01 ppm. respectively, during operation, and monitor and 
control of water chemistry during shut down. mitigate 
potential of SCC. However, preventive actions are 
considered inadequate because of inadvertent 
introduction of contaminants into the coolant system 
either due to unacceptable levels of contaminants in the 
boric acid, or introduced through the free surface of spent 
fuel pool which can be a natural collector of airborne 
contaminants [NRC Information Notice (IN) 84-18].  
(3) Parameters Monitored/ Inspected. The AMP monitors 
the effects of SCC on intended function of the component 
by detecting leakage by ISI. Inspection requirements of 
ASME Section XI Table 1WD 2500-1 category C-H specify 
visual VT-2 (IWA-5240) examination during system 
leakage test and system hydrostatic test of all pressure 
retaining Class 2 components. (4) Detection qf Aging 
Effects: Degradation of the component due to SCC cannot 
occur without leakage of coolant. However, extent and 
frequency of inspection may be inadequate; inspection of 
representative components and susceptible locations 
should be undertaken to provide additional assurance that' 
significant SCC is not occurring. Based on 
piping/component geometry and fluid flow conditions, 
susceptible locations can be identified and evaluated.  
(5) Monitoring and Trending: System leakage test under 
Section XI is conducted at =40-month intervals. However.  
this may not be sufficiently frequent to detect the effects of 
this ARD, and a supplemental inspection program may be 
needed. (6) Acceptance Criteria: Any relevant conditions 
that may be detected during the leakage and hydrostatic 
tests are evaluated in accordance with IWC-3516.  
(7) Corrective Actions: Repair and replacement are in 
conformance with 1WA-4000 and IWB-4000. (8 & 9) 
ConfrUmation Process and Administrative Controls: Site 
QA procedures, review and approval processes, and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Experience: Although the primary 
pressure boundary piping of PWRs have generally not been 
found to be affected by SCC because of low dissolved 
oxygen levels and control of primary water chemistry, 
significant potential of SCC exists from inadvertent 
introduction of contaminants into the primary coolant 
system (IN 84-18). SCC has been observed in safety 
injection lines (IN 97-19 and 84-18). charging pump casing 
cladding (INs 80-38 and 94-63). internal bolting In swing 
check valves (IN 89-02). and instrument nozzles in safety 
injection tanks (IN 91-05).



VII AUXILIARY SYSTEMS 
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System) 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

E4.5.4 Refueling Heating Coll S Chemically Loss of Crevice and ASME Section XI.  
Water Tank Treated Material Pitting 1989 Edition.  
(RWT1 Borated Corrosion 

Water, and 
Chemically 
Treated 
Heating 
Water 

E4.5.5 Refueling Manhole 4uts: CS, Air, Loss of Corrosion/ NRC GL 88-05.  
Water Tank Bolting 3olts/Studs: Leaking Material Boric Acid ASME Section XI, 
(RWI) Uloy Steel Chemically Wastage of 1989 Edition.  

Treated External NRC IN 86-108 S3.  
Borated Surfaces 

E4.5.6 Refueling Perimeter Seal 'old Plastic Iir Loss of eathering 
Water Tank 2oal Tar elasticity 
(RWD nlitch (drying out) 

__________lashing ____I __ a !

I
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E5. Shutdown cooling System (Older BWR) 

E5.1 Piping 

E5.1.- Piping and Fittings 

E5.1.2 Bolting 

E5.2 Pump 

E5.2.1 Bowl/Casing 

E5.2.2 Bolting 

E5.3 Valves 

E5.3.1 Body and Bonnet 

E5.3.2 Bolting 

E5.4 Heat Exchanger 

E5.4.1 Tubes 

E5.4.2 Tubesheet 

E5.4.3 Channel and Head 

E5.4.4 Shell 

E5.4.5 Bolting
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VII AUXILIARY SYSTEMS 
E5. SHUTDOWN COOLING SYST•EM (Old Boiling Water Reactor) 

Existing 
Aging Management Program (AMP) Evaluation and Technical Basis

S~ I I I .H MW 1.

Guidelines of NUREG-0313, Rev. 2 and 

NRC Generic letter (GL) 88-01 and its 

Supplement 1; and based on plant 

technical specifications, inservice 

inspection in conformance with ASME 

Section XI (edition specified in 10 CFR 

50.55a), Table IWC 2500-1, examination 
category C-G for pressure retaining 

welds in Class 2 valves and testing 

category C-H for system leakage. Water 

chemistry is monitored and maintained 

in accordance with EPRI guidelines in 

BWRVIP-29 and TR- 103515 to minimize 

the potential of crack initiation and 
growth.

I(continued from previous page) 
evaluated in accordance with [WC-3 100 and acceptance 
standards of IWC-3400 and IWC-3516 for Class 2 

components. (7) Corrective Actions: Prior to service, 

corrective measures are needed to meet the requirements 
of IWB-3142 and IWA-5250. Repair and replacement are in 

conformance with IWA-4000. (8 & 9) Confirmation 
Process and Administrative Controls: Site QA procedures, 

review and approval processes, and administrative 
controls are implemented in accordance with 
requirements of Appendix B to 10 CFR Part 50 and will 

continue to be adequate for the period of license renewal.  

(10) Operating Exiperience: Localized corrosion is likely to 

occur at 
occur. ,

() e ofPora: The program includes preventive 
measures to mitigate stress corrosion cracking (SCC) of 

stainless steel (SS) and inservice inspection (ISI) to 

monitor the effects of SCC on intended function of the 

valves. NUREG-0313 and GL 88-01, respectively, describe 

the technical basis and staff guidance regarding the 

problem of IGSCC in BWRs. (2) Preventive Actions: 

Mitigation of IGSCC is by selection of material considered 

resistant to sensitization and IGSCC, e.g., low-carbon 

grades of cast SSs and weld metal, with a maximum 

carbon of 0.035% and minimum 7.5% ferrite. Water 

chemistry is monitored and maintained in accordance 

with EPRI guidelines In BWRVIP-29 and TR- 103515 to 

minimize the potential of crack initiation and growth.  

Also, hydrogen water chemistry and stringent control of 

conductivity is used to inhibit IGSCC. (3) Parameters 

Monitoredllnspected: The AMP monitors the effects of 

SCC on intended function of the valves by detection and 

sizing of cracks by ISI. Inspection requirements of Table 

IWC 2500-1 for Class 2 valves, category C-G specifes for all 

valves in each piping run examined under category C-F- I.  

surface examination of either the inside or outside surface 

of all welds extending 1/2 in. on either side of the weld. In 

a group of multiple valves of similar design. size, function, 

and service In a system, examination of only one valve is 

required. (4) Detection ofAging abcts: Degradation of 

valves due to SCC can not occur without crack initiation 

or degradation of pump performance: ISI schedule assures 

detection of cracks or degradation of valve performance 

before the loss of intended function of the valves.  

(5) Monitwring and Trending: Inspection schedule in 

accordance with IWC-2400 should provide timely 

detection of cracks. All welds are inspected each 

inspection period from at least one valve in each group 

with similar design and performing similar functions in 

the system. Visual examination is required only when the 

valve is disassembled for maintenance. repair. or 

volumetric examination, but at least once during the

Further 
Evaluation

DRAFT - 12/06/99
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Via AUXILIARY SYSTEMS 
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor) 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect

-

E5.4.1 Heat Exchanger Tubes, Tubes: SS 

Thru Tubesheet, Tubesheet: 

E5.4.4 Channel & CS 
Head, Shell (SS 

Cladding on 
Channel 
Side); 
Channel & 
Head: CS; 
Shell: CS

Water and 
Treated 
Component 
Cooling 
Water

Aging 
dechanism

__________ Ii, � 1db� 'MC

©)
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VII AUXILIARY SYSTEMS 
I::_ _qI-IITflflWIN CO• I1N1G SYSTEM IOId Roilina Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

E5.3.1 Valves ... Body and SS Forging Oxygenated Loss of Crevice ASME Section Xl 

Bonnet ... Water ... Material Pitting ... ...  

E5.4.1 Heat Exchanger Tubes, Tubes: SS Oxygenated Loss Of Crevice ASME Section Xl, 

Thru Tubesheet, Tubesheet: Water; and Material Pitting 1989 Edition 

E5.4.4 Channel & CS Treated Corrosion Plant Technical 
Head, Shell (SS Component Specifications 

Cladding on Cooling 
Channel Water 
Side); 
Channel & 
Head: CS; 
Shell: CS 

E5.4.1 Heat Exchanger Tubes, Tubes: SS Oxygenated 
Thru Tubesheet, Tubesheet: Water; and 
E5.4.4 Channel & CS Treated 

Head, Shell (SS Component 
Cladding on Cooling 
Channel Water 
Side); 
Channel & 
Head: CS; 
Shell: CS I 

VII AUXILIARY SYSTEMS 

E5. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor) (Item E5.3.1 Continued) 

Existing Further 

Aging Management Program Evaluation and Technical Basis Evaluation 

...(10) Operating Experience: Localized corrosion is likely to occur 
at crevice geometry where buildup of impurities can occur.

(Item E5.4.1 Thru E5.4.4 Continued)

...(2) Preventive Actions: ... The parameters monitored include 
halogens, sulfates, oxygen, and pH in the primary water, and in 
addition to these, dissolved copper and iron, mid suspended solids, 
microbiological organisms, and sediment in the component cooling 
water ....



F1. Control Room Area Ventilation System 

Fl. I Duct 

F1.1.1 Duct. Fittings, and Access Doors 

FI.1.2 Equipment Frames and Housing 

F1. 1.3 Flexible Collars between Ducts and Fans 

F1.1.4 Seals in Dampers and Doors 

F1.2 Air Handler Heating/Cooling 

F1.2.1 Heating/Cooling Coils 

Fl.3 Piping 

FI.3.l Piping and Fittings
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Fl. Control Room Area Ventilation System

Fl.1 Duct 

F1.1.1 Duct, Fittings, and Access Doors 

Ft. 1.2 Equipment Frames and Housing 

F1.1.3 Flexible Collars between Ducts and Fans 

Fl.1.4 Seals in Dampers and Doors 

F1.2 Air Handler Heating/Cooling 

F1.2.1 Heating/Cooling Coils 

F1.3 Piping C O M HEt Ts :
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F2. Auxiliary and Radwaste Area Ventilation System 

F2.1 Duct 

F2.1.1 Duct, Fittings, and Access Doors 

F2.1.2 Equipment Frames and Housing 

F2.1.3 Flexible Collars between Ducts and Fans 

F2.1.4 Seals in Dampers and Doors 

F2.2 Air Handler Heating/Cooling 

F2.2.1 Heating/Cooling Coils 

F2.3 Piping 

F2.3.1 Piping and Fittings
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F3 Engineered Safety Feature Ventilation System (Primary Containment Area) 

F3.1 Duct 

F3. 1.1 Duct, Fittings, and Access Doors 

F3.1.2 Equipment Frames and Housing 

F3.1.3 Flexible Collars between Ducts and Fans 

F3.1.4 Seals in Dampers and Doors 

F3.2 Air Handler Heating/Cooling 

F3.2.1 Heating/Cooling Coils 

F3.3 Piping 

F3.3.1 Piping and Fittings 

VI,'- RFT-1/69
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F4. Diesel Generator Building Ventilation System 

F4.1 Duct 

F4.1.1 Duct, Fittings, and Access Doors 

F4.1.2 Equipment Frames and Housing 

F4.1.3 Flexible Collars between Ducts and Fans 

F4.1.4 Seals in Dampers and Doors 

F4.2 Air Handler Heating/Cooling 

F4.2.1 Heating/Cooling Coils 

F4.3 Piping 

F4.3.1 Piping and Fittings
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G. Fire Protection 

G.1 Intake Structure 

G.1.1 Fire Barrier Penetration Seals 

G. 1.2 Fire Barrier Walls, Ceiling, and Floors 

G.1.3 Fire Rated Doors 

G.2 Turbine Building 

G.2.1 Fire Barrier Penetration Seals 

G.2.2 Fire Barrier Walls, Ceiling, and Floors 

G.2.3 Fire Rated Doors 

G.3 Auidliary Building 

G.3.1 Fire Barrier Penetration Seals 

G.3.2 Fire Barrier Walls, Ceiling, and Floors 

G.3.3 Fire Rated Doors 

G.4 Diesel Generator Building 

G.4.1 Fire Barrier Penetration Seals 

G.4.2 Fire Barrier Walls, Ceiling, and Floors 

G.4.3 Fire Rated Doors 

G.5 Primary Containment 

G.5.1 Fire Barrier Walls, Ceiling, and Floors 

G.5.2 Fire Rated Doors 

G.6 High-Pressure Service Water System 

G.6. 1 Piping and Fittings 

G.6.2 Filter, Fire Hydrants, Mulsifier, Pump Casing, Sprinkler, Strainer, 
and Valve Bodies 

G.7 Reactor Coolant Pump Oil Collect System
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G.7.1 

G.7.2 

G.8 Diesel 

G.8.1

DRAFT - 12/06/99

Tank 

Piping, Tubing, Valve Bodies 

Fire System 

Diesel-Driven Fire Pump and Fuel Supply Line
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Q Fire Protection

System, Structures, and Components 

The system, structure, and components included in this table comprise the fire protection 

system for both boiling water reactors (BWRs) and pressurized water reactors (PWRs) and 

consist of several Class I structures and mechanical systems. The Clays 1 structures include 

intake structure, turbine building, auxiliary building, diesel generator building, and primary 

containment, and structural components include fire barrier wall, ceiling, floor, fire door, 

and penetration seal. Mechanical systems include high pressure service water system, 

reactor coolant pump oil collect system, and diesel fire system, and mechanical components 

include piping and fittings, filter, fire hydrant, mulsifyer, pump, valves, sprinkler, and 

strainer. All the mechanical components are classified as Group C Quality Standards.  

Pumps and valves are considered to be active components and pump internals and seats, 

discs, bolting, and other valve items should be covered by the plant maintenance program.  

System Interfaces 

The systems that interface with the fire protection system include various Class 1 structures 

and component supports (Chapter III), closed cycle cooling water system (Table VII C2) and 

the Diesel Fuel Oil System (Table VII Hi).

I � 
at.'-.-

bS4ijk- 44.rc.±&C-

Vj 
V6<~. ~ ~ )ý

DRAFT - 12/06/99

SVo ,A.

IN 
eýL 4JFUr -Q

VII G-3



H1. Diesel Fuel Oil System 

H1.1 Piping 

H1.1.1 Abo 

H1.1.2 Une 

H1.2 Valves 

H1.2.1 Bod 

H1.2.2 Clo 

H1.3 Pump 

H1.3.1 Cax 

H1.3.2 Clo 

H1.4 Tank 

H1.4.1 Tai 

H1.4.2 Tai 

H1.4.3 Cai

veground Pipe and Fittings 

Lerground Pipe and Fittings 

ly and Bonnet 

sure Bolting 

sing 

sure Bolting 

ik Interrial Surfaces 

nk External Surfaces 

ulking and Sealant
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H1. Diesel Fuel Oil System

System, Structures, and Components 

The system, structures, and components included in this table comprise the diesel fuel oil 

system and consist of above ground and Uinderground piping, valves, pump, and tank. Based 

on US Nuclear Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications 

and Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear 

Power Plants," all components in the diesel fuel oil system are classified as Group C Quality 

Standards.  

System Interfaces 

The system that interfaces with the diesel fuel oil system is the emergency diesel generator 

system (Table VII H2).

(:;t _ ) _VAc ee,-LA�4* �

For large underground fuel oil tanks whose capacity is such that with normal usage fuel can 

remain for more than 2 years and where there is no system to assure homogeneity of the stored 

fuel, there shall be an aging management program to verify (1) the deterioration of aged fuel oil 

and (2) the periodicity of required filter changes based on the available reserve engine filter 

capacity with the actual aged fuel, in order to assure the ability of plants to perform a design 

basis run of their emergency diesels without fuel starvation.
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H2, Emergency Diesel Generator System 

H2.1 Diesel Engine Cooling Water Subsystem 

H2.1.1 Pipe and Fittings 

H2.2 Diesel Generator Air Starting Subsystem 

H2.2.1 Pipe and Fittings 

H2.2.2 Hand Valve 

H2.2.3 Check Valve 

H2.2.4 Drain Trap 

112.2.5 Air Accumulator Vessel 

H2.3 Diesel Generator Combustion Air Intake Subsystem 

H2.3.1 Piping and Fittings 

H2.3.2 Filter 

H2.3.3 Muffler 

H2.4 Diesel Generator Combustion Exhaust Air Subsystem 

H2.4.1 Piping and Fittings 

H2.4.2 Muffler 

H2.5 Diesel Generator Fuel Oil Subsystem 

H2.5.1 Day Tank 

H2.5.2 Dip Tank 

H2.5.3 Strainer
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H2. Emergency Diesel Generator System

System, Structures, and Components 

The system, structures, and components included in this table comprise the emergency 
diesel generator system and contain piping, valves, filter, muffler, strainer, day tank, and dip 
tank for cooling water, starting air, combustion air intake, combustion exhaust air, and diesel 
fuel oil subsystems. Based on US Nuclear Regulatory Commission Regulatory Guide 1.26, 
"Quality Group Classifications and Standards for Water, Steam, and Radioactive-Waste
Containing Components of Nuclear Power Plants," all components in the emergency diesel 
generator system are classified as Group C Quality Standards.  

System Interfaces 

The systems that interface with the emergency diesel generator system include the diesel 
fuel oil system (Table VII Hi) and the closed cycle stem (Table VII C2).  
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L Liquid Waste Disposal System 

I. I Piping 

1.2 Pumps 

1.3 Valves 

1.4 Tanks 

1.5 Evaporators 

1.6 Demineralizers 

1.7 Gas Strippers
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I
L Liquid Waste Disposal System 

I.1I Piping 

1.2 Pumps 

1.3 Valves 

1.4 Tanks 

1.5 Evaporators 

1.6 Demineralizers 

1.7 Gas Strippers 
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CHAPTER VIII 

(10/15/99) 

STEAM AND POWER CONVERSION SYSTEM



Major Plant Sections 

A Steam Turbine System 

B1. Main Steam System (PWR) 

B2. Main Steam System (BWR) 

C. Extraction Steam System 

DI. Feedwater Systems (PWR) 

D2. Feedwater Systems (BWR) 

E. Condensate System 

F. Steam Generator Blowdown System (PWR) 

G. Auxiliary Feedwater (AFW) System (PWR)



A. Steam Turbine System 

A1 Piping and Fittings 

A.1.1 HP Turbine to MSR 

A. 1.2 MSR to LP Turbine

DRAFT- 10/15/99
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A. Steam Turbine System 

A.1 Piping and Fittings 

A.1.1 HP Turbine to MSR 
A.1.2 MSR to LP Turbine 

/ A.2 Mois



VIII STEAM AND POWER CONVERSION SYSTEMS 

A. STEAM TURBINE SYSTEM 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

Structure and Region of Environ- Aging Aging 

Item Componen•t Interest Material ment --ffect Mechanism References 

Combnedt 

-A.2.1 valves (Stop, Body 
Wall Erosion/Corrosion 

rControl or 
Thinning 

Intermediate 
Stop and 
Control or 
Combined 
intermediate, 

Bypass or 
Steam Dumps, 
Atmospheric 
Dumps, Main 
Steam Safety, 
or Safety/Relief) 

A.3.1 Moisture Tubes, Wall Erosion/Corrosion 

Separator Tubesheet Thinning 

Moisture Channel 
Separator/ Head 
Reheater Shell 

A.3.1 Moisture Tubes, MIC 

Separator Tubesheet Moisture Channel 

Separator/ Head 

Reheater Shell

VIII A-6
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B1. Main Steam System (PWR) 

B1.1 Piping and Fittings 

B1.1.1 Steam Lines to Main Turbine 

B1.1.2 Lines to FW and AFW Pump Turbines 

B 1.1.3 Lines to Moisture Separator/Reheater 

B1.1.4 Turbine Bypass 

B1.1.5 Steam Drains 

BL.2 Valves (Check, Control, Hand, Motor Operated Valves) 

BI.2.1 Body
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B1. Main Steam System (PWR) 

B 1.1 Piping and Fittings 

B1.1.1 Steam Lines to Main Turbine 

B 1.1.2 Lines to FW and AFW Pump Turbines 

B 1.1.3 Lines to Moisture Separator/Reheater .  

B 1.1.4 Turbine Bypass 

B1.1.5 Steam Drains 

B1.2 Valves (Check, Control, Hand, Motor Operated Valves) 

B1.2.1 Body
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VII STEAM AND POWER CONVERSION SYSTEMS 

V IL. MAIN STE SYSTEM (sslzed Water Reactor) 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wvechanism

VIII B1-6
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B2. Main Steam System (BWR) 

B2.1 Piping and Fittings 

B2.1.1 Steam Lines to Main Turbine (Group B) 

B2.1.2 Steam Lines to Main Turbine (Group D) 

B2.1.3 Lines to FW Pump Turbines 

B2.1.4 Lines to Moisture Separator/Reheater 

B2.1.5 Turbine Bypass 

B2.1.6 Steam Drains 

B2.2 Valves (Check, Control, Hand, Motor-Operated Valves) 

B2.2.1 Body 

B2.2.2 Bolting
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B2. Main Steam System (BWR) 

B2.1 Piping and Fittings 

B2.1.1 Steam Lines to Main Turbine (Group B) 

B2.1.2 Steam Lines to Main Turbine (Group D) 

B2.1.3 Lines to FW Pump Turbines 

B2.1.4 Lines to Moisture SeparatorReheaQ-_ 

B2.1.5 Turbine Bypass 

B2.1.6 Steam Drains 
) .,.f- •"B2.1.7 Steam Line to HPCI turbine O3perated Valves)_ 

! • - ! • B2.1.8 Steam Line to RCIC turbine 

B2.2.2 Bolting 

B23. Main Condenser
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STEAM AND POWER CONVERSION SYSTEMS 
1:9 MAIM QTIFAM QVQTF=M Inilini Wfr P2rtnr

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

B2.1.7 Steam Line to Piping and 
HPCI Turbine Fittings 

82.1.8 Steam Line to Piping and 
RCIC Turbine Fittings 

B2.2 Condenser Tubes, Wall Erosion/ 
Tubesheet, Thinning Corrosion 
Channel 
Head, Shell 

B2.2 Condenser Tubes, MIC 
Tubesheet, 

Channel 
Head, Shell

'Vil ?2=4-/c
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VIII STEAM AND POWER CONVERSION SYSTEMS 
Sn lfrATM ar'r u, , a vaq "Lr (RnMl4d Wate.r R eaCtonr

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

B2.1.7 Steam Line to Piping and 
HPCI Turbine Fittings 

B2.t1.8 Steam Line to Piping and 
RCIC Turbine Fittings
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VIII STEAM AND POWER CONVERSION SYSTEMS

Stutuean eit-on of Environ- Aging Aging 
Item IComponent Interest, Material Imerit Effect lechanlsm Rfrne

B211

B2,.

Condenser

Condenser

Tubes, 
Tubesheet, 
Channel 
Head, Shell 

Tubes, 
Tubesheet, 
Channel 
Head, Shell

Wall 
Thinning

Erosion/ 
Corrosion

MIC
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C. Extraction Steam System 

C.A Piping and Fittings 

C. 1.1 Lines to Feedwater Heaters 

C. 1.2 Steam Drains 

C.2 Valves 

C.2.1 Body
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D1. Feedwater Systems (PWR) 

D 1. 1 Main Feedwater Line 

D 1.1.1 Pipe and Fittings 

D1.2 Valves (Control, Check, and Hand Valves) 

DI.2.1 Body 

D1.3 Feedwater Pump (Steam Turbine- and Motor-Driven) 

D1.3.1 Casing 

D1.3.2 Suction and Discharge Lines
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D1. Feedwater Systems (PWR) 

D1.1 Main Feedwater Line 

D1.1.1 Pipe and Fittings 

D1.2 Valves (Control, Check, and Hand Valves) 

D1.2.1 Body 

D1.3 Feedwater Pump (Steam Turbine- and Motor-Driven) 

DI.3.1 Casing 

DI.3.2 Suction and Discharge Lines 

-e. e:••d , ,• 1-. 1-,e",, .,,. ,', . l•..
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VIII STEAM AND POWER CONVERSION SYSTEM II, 

D1. Feedwater System (Pressurized Water Reactor) 

System, Structures, and Components 

The system, structures, and components included in this table comprise the main feedwater 

system for pressurized water reactors (PWRs) extending from the condensate system to the 

outermost feedwater Isolation valve on the feedwater lines to the steam generator, and 

consist of the main feedwater lines, feedwater pumps, and valves. Based on US Nuclear 

Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications and Standards 

for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Power Plants," 

all components in the feedwater system are classified as Group D Quality Standards. Portion 

of the feedwater system extending from the secondary side of the steam generator up to the 

second isolation valve outside the containment is classified as Group B or C standards and is 

covered in Tables IV D I and D2. The aging management program for isolation valves in the 

feedwater system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 

intended functions with moving parts or with a change in configuration and are not subject 

to aging management review pursuant to 10 CFR 54.21(a)(I)(i). (1) 

System Interfaces 

The systems that interface with the feedwater system include the steam generator (Table lV 

D I and D2), main steam system (Table VIII B1), extraction steam system (Table VIII C), 

condensate system (Table VIII E), and auxiliary feedwater system (Table VIII G).
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D2. Feedwater Systems (BWR) 

D2.1 Main Feedwater Line 

D2.1.1 Pipe and Fittings 

D2.1.2 Bolting for Flange Connections 

D2.2 Valves (Control, Check, and Hand Valves) 

D2.2.1 Body 

D2.3 Feedwater Pump (Steam Turbine- and Motor-Driven) 

D2.3.1 Casing 

D2.3.2 Suction and Discharge Lines
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D2. Feedwater Systems (BWR) 

D2.1 Main Feedwater Line 

D2.1.1 Pipe and Fittings 

D2.1.2 Bolting for Flange Connections 

D2.2 Valves (Control, Check, and Hand Valves) 

D2.2.1 Body.  

D2.3 Feedwater Pump (Steam Turbine- and Motor-Driven) 

D2.3.1 Casing 

D2.3.2 Suction and Discharge Lines 
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VIII STEAM AND POWER CONVERSION SYSTEM 

D2. Feedwater System (Boiling Water Reactor) 

System, Structures, and Components 

The system. structures, and components included in this table comprise the main feedwater 

system for boiling water reactors (BWRs) extending from the condensate and condensate 

booster system to the outermost feedwater isolation valve on the feedwater lines to the 

reactor vessel, and consist of the main feedwater lines. feedwater pumps. and valves. Based 

on US Nuclear Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications 

and Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear 

Power Plants,* portions of the feedwater system extending from the outermost containment 

isolation valves up to and including the shutoff valve or the first valve that is either normally 

closed or capable of closure during all modes of normal reactor operation are classified as 

Group B quality standards, and the remainder as Group D. Portion of the feedwater system 

extending from the reactor vessel up to the second isolation valve outside the containment is 

classified as Group A standards and is covered in Table IV Cl. The aging management 

program for isolation valves in the feedwater system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 

intended functions with moving parts or with a change in configuration and are not subject 

to aging management review pursuant to 10 CFR 54.21(a)(l)(i).-nW(a'i() 

System Interfse.  

The systems that interface with the feedwater system include the reactor coolant pressure 

boundary- Table IV Cl). main steam system (Table VIII B2), extraction steam system (Table 

VIII C), and condensate system (Table VIII E).
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E. Condensate System 

E. I Condensate Lines 

E. 1.1 Piping and Fittings 

E.2 Valves 

E.2.1 Body 

E.3 Condensate Pumps (Main and Booster Pumps) 

E.3.1 Casing 

E.4 Condensate Coolers/Condensers 

E.4.1 Tubes 

E.4.2 Tubesheet 

E.4.3 Channel Head 

E.4.4 Shell 

E.5 Condensate Storage 

E.5.1 Tank 

E.6 Condensate Cleanup System 

E.6.1 Piping and Fittings 

E.6.2 Demineralizer 

E.6.3 Strainer 

E.6.4 Filter
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F. Steam Generator Blowdown System (PWR) 

F.I Blowdown Lines 

F.I.1 Pipe and Fittings (Group B) 

F. 1.2 Pipe and Fittings (Group D) 

F.2 Valves 

F.2.1 Body 

F.3 Blowdown Pump 

F.3.1 Casing 

F.4 Blowdown Heat Exchanger 

F.4.1 Tubes 

F.4.2 Tubesheet 

F.4.3 Channel Head 

F.4.4 Shell
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G. Auxiliary Feedwater (AFW) System (PWR) 

G. 1 Auxiliary Feedwater Piping 

G. 1.1 Pipe and Fittings (Above Ground) 

G. 1.2 Pipe and Fittings (Buried) 

G.2 AFW Pumps (Steam Turbine- and Motor-Driven) 

G.2.1 Casing 

G.2.2 Suction and Discharge Lines 

G.2.3 Bolting 

G.3 Valves (Control, Check, Hand Valves) 

G.3.1 Body 

G.4 Condensate Storage (Emergency) 

G.4.1 Tank 

G.5 Bearing Oil Coolers 

G.5.1 Shell 

G.5.2 Tubes 

G.5.3 Tubesheet
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VIII STEAM AND POWER CONVERSION SYSTEM 
G Auxiliary Feedwater System (Pressurized Water Reactor) 

System, Structures, and Components A /.'/,'•4. . /'e; -' ", A I•1 " 

The system, structures, and compon ts included in this table comprise the auxiliary 
feedwater (AFW) system for pressu ed water reactors (PWRs) extending from the 

condensate storage system to the out ost containment isolation valve on the auxIliary 
feedwater lines to the steam generator, and consist of auxiliary feedwater piping, auxiliary 
feedwater pumps. valves, and pump turbine oil coolers. Based on US Nuclear Regulatory 
Commission Regulatory Guide 1.26, 'Quality Group Classifications and Standards for Water, 
Steam. and Radioactive-Waste-Containing Components of Nuclear Power Plants," portions of 
the auxiliary feedwater system that are required for their safety functions and that either do 
not operate during any mode of normal reactor operation or cannot be tested adequately, 
should be classified as Group B quality standards, and the remainder classified as Group C.  
Portion of the auxiliary feedwater system extending from the secondary side of the steam 
generator up to the second isolation valve outside the containment is classified as Group B 
standard, and is covered in Tables WV D1 and D2. The aging management program for 
isolation valves in the auxiliary feedwater system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.21(a)(lI)k 0.**) 

System Interfrees 

The systems that interface with the auxiliary feedwater system include the steam generator 
(Tables IV D1 and D2), main steam system (Table VIII B1), and condensate system (Table 
VIII E).  
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The program relies on peetv 
measures to mitigate corrosion by 
monitoring and control of water 
chemistry in accordance with the EPRI 

guidelines of TR -102134. Rev. 3.
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Evaluation and Technical Basis Evaluation 

from pmAvUS 

(8 & OxblRtimf proes and Admlranistr~dlthI 
1s Site QA procedures. review and approval 

and administrative controls are implemented 

n a ewith requirements of Appendix B to 10 CFR 

and will continue to be adequate for the period of 
licease (10) Opeuting aperlclw Wan-thinni
pbcnsi in single-phase systems have occurred In 

S and condensate systems (NRC Bulletin No. 87

01, Is 106 & supplements. 91-19. 91-28,92-35. 95-11).  

For m AFW system, fluid flow, temperature. and 

drop conditions are unlikely to cause cavitation 

eroslon it is limited to locations downstream of flow 

orifices. The AMP outlined in NUREG- 1344 and 

implemented through GL 89-08 has provided effective 

means of ensuring the structural Integrity of all high

energy carbon steel systems. 

(f) Sope ofPragraw The program relies on monitoring Yes.  

and control of water chemistry (EPRI TR 102134 Rev. 3) for Element 4 

managing the effects of loss of material due to general, should be 

crevice, or pitting corrosion. (2) Preventive Actions further 

Stringent control of system water chemistry by frequent evaluated 

monitoring and timely corrective action when specified 

impurity levels are exceeded prevent or mitigate 

corrosion. The program includes specifications for 

chemical species, sampling and analysis frequencies. and 

corrective actions for control of secondary and 

demineralized water chemistry. (3) ParametS 

Mon i s peC6ed The parameters monitored are the 

water pH and concentration of corrosive impurities 

(chlorides, sulfates, dissolved oxygen, sodium. silica).  

(4) Detection of Aging Effects: An one-time inspection of 

representative sample of the system population and most 

susceptible locations in the system should be conducted to 

verify effectiveness of the chemistry control program and 

to ensure that significant degradation is not occurring or 

that it would not affect the CLB and the component 

intended function will be maintained during the extended 

period. Follow up actions are based on the inspection 

results and plant technical specification- Inspection is 

performed in accordance with the requirements of ASMIE 
Code, 10CFRSO Appendix B, and ASTM standards, using a 

variety of nondestructive techniques including visual.  

ultrasonic, and surface techniques. Selection of 

susceptible locations is based on severity of conditions.  

time of service, and lowest design margin. Requirements 

for training and qualification of personnel and 

performance demonstration for procedures and 

equipment is in conformance with Appendices VII and VIII 

of ASME Section XI, or any other formal program 

approved by the NRC. (5) Monitoring and Trending: The 

frequency of sampling water chemistry varies from 

continuous, daily, weekly, or as required based on plant 

operating conditions. Whenever corrective actions are 

taken to address an abnormal chemistry condition.  

increased sampling is utilized to verify the effectiveness of 

these actions. (6) Acceptance Criteria: Maximum levels
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QUALITY ASSURANCE FOR AGING MANAGEMENT PROGRAMS 

The license renewal applicant is required to demonstrate that the effects of aging on structures 

and components subject to an aging management review will be adequately managed to assure 

that their intended functions will be maintained consistent with the current licensing basis 

(CLB) for the period of extended operation. The applcant's aging management programs for 

license renewal should contain the elemientstof or.rectiveactions, confima•tion pr ess, a-.d 

administr-ative controels. The licensee's existing program to address teeeements are the 

quality assurance (QA) program as required by 10 CFR Part 50, Appendix B must be continued 

in its entirety during the preparations for extended operating life, and for the operations 

themselves. In addition, the licensee's QA program should have demonstrated continued 

effectiveness as measured by generally accepted performance measures.  

Finally, the licensee must address how the unique requirements of evaluating and testing of the 

plant passive systems and components will be addressed. Particular attention must be paid to 

the qualifications of individuals performing and reviewing work that has not been part of plant 

operations during the normal lifetime of the plant.  

Corrective action is an element addressed by the applicant's QA program. Criter-ia 16 of 10

CFR Part 50, Appendix B, r-equir be established to assure that onditions adverset 

quality, such as failures, malfunctions, deviations, defective material and equipment, an 

noneonformanees are promptly identified -and corrected. Should the noncoforfemance be

consider~ed significant, measures must be ipe ntdthat1 assure the cause of the

anoncnfonnance be- deteriqned- an_ oretv a o is t-en to pr-ec-lude r-epetition of the 

nonconformance. In -a-ddition, the-cause of the-condition and the corrective action implemene 

must be documented and r-eported to the approepr-iate level of management.  

The applicant's QA proegramn contains effective corrective actions when the specifie 

acceptance cr-iter-ia has not been mlet. The applicant's QA proegrmn ensures that corrective 

actions, including rooet cauise detem-tnation and prevention of recurrence, will be timely. The

corrective action must recommend or- proevide solutions to the nonconformance. If corrective

actions permnit analysis without repair- or replacement, the basis of the analysis ensures that th 

intendedl function(s) for- the structur-e and components will be maintained consistent wthth 

Confirmation proc-ess is an element addressed by the appicanft's QA proegram.-Cr-iter-ia 16 of 

10 CER Part 50, Appendix B, requires measures to be taken that preclde repe•tio• n ofa 

nonconformance. In addition, follow up action must be taken to verify implementation of the 

proeposed- corrFective action.. VeIfiato of corrective action implementaion is an essential step

in the confirmation proceess. The confirmation proceess ensures that preventive actions are 

adequate and that approepr-iate correetive actions hav'e been cornpleted and are effective.  

For- prevention and mitigation progfirams, the eff-ectiveness of these progr-ams should be 

periodically verified. r exaple, in managing internal corosion of piping, a mitigation 

proeffam (water- chemity a be used to miii e sseptibility tocrsin However-, it 

ma lobe necessar-y to have a- condition monitor-ing proegram (ultaoi eeinsein) to verify-
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that coroio is indeed insignificant. When corrective actions are necessary, there should be, 

folflovwup activities to eonfii~ that the corrective actions are completed, root cause 
detemfnination is performed, and recurrence is prevented.
A~dmjnistr-ative controls are also addressed by the applicant's QA proegramf. Administrative 

,cntrols.are the .pr.oviso. relating to organization and management, policies, or-.. s, 

instfuctions, procedur-es, recor-d keeping, and designations of authority and responsibity 

..hich are necessar' to assur-e operation of the facility in a safe Manner. The rqIrement to 

include administr-ative controls in the applicant's QA programi-pcfe in 1-0 CER, 

Guide 1.33, "Quality Assurce Pro.gr.am Requirements (Oper.ations)," provides guidance in th 

application of administr-ative controls. Regulator; Guide 1.33 describes proper- application of 
administrative controls and provides examples of typical administrative control proceedures.Fo 

example, the requirement to prepare proeedures for in sevceisection, for- repair-s thatar 
necessitated by the inspection, and for recor-ds and reports is cones~iddered to be administrative

controels. Admninistrative contr-ols wilprovide a formal review and approeval proceess.  
In summarhy, corrective aetions, confirimation pr""ess, and administrative controls are 
addressed by the applicant' s QA proegram asrqied by 10 CFR Part 50, Appendix B. No 

further- evaluation is r-ecommended for- the applicant's 10 CER 50, Appedi B, QA progr-am.  
However, 10 CWR 

Par 50, Appendix B, cover-s safety related stmcetur-es and components. There are
non safetyr-elated structures and components subect to agn aagement review for- lieense 
renewal

DRAFT - 12/06/99 

Thus, further evaluation is recmmended for aging management programs that apply to 

nonsafety related structur-es and components regarding correctiye actions, confinnation 
proceess, and admtinistrative controls. The applicant has an option- to omi to incelud 

noen safety related strucetur-es and componients in the approeved Appendix B QA Proegram. Any 
revsios to the approeved QA pr-ogr-am will be proceessed in accordance with 10 CFR 50.51() 

Should the applicant choose to have a separate licenfse renewal QA pr~ogram for 
non safety related structures and components, this separate program should address corrective 

actions, confirmation process, and administrative conitrols, and is subject to a case by case 

review by he staf
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