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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 (a) 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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CHAPTERI

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 “credit” 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 adequ% of existing programs. :

GALL Report <Y

This report builds on a previous report, NUREG/CR-6490, “Nuclear Power Plant Generic Aging
Lessons Leamned (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:
ltem, 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

1 Draft — December 6, 1999



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.
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Major Containment Structures

A, Pressurized Water Reactor (PWR) Containments

B. Boiling Water Reactor (BWR) Containments
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II. CONTAINMENT STRUCTURES '
A. PWR Containments

Al. Concrete Containments (Reinforced and Prestressed)

Existing Aging Management Program Further
{AMP) Evaluation and Technical Basis Evaluation
Same as Al.2, Corrosion Aging This aging effect is not significant for the liner itself. See | No.
Mechanism Item A3.1.
NUREG-1611 identifies stress corrosion
cracking of the steel liner as non-
significant.
: i
Same as Al.1, Freeze/ Thaw Aging Same as Al. 1, Freeze/ Thaw Aging Mechanism No.
Mechanism V]
CFRS0 @Aﬂ\go
Note: 10 .55a and IWL do not apply .
to bonded post-tensioning systems. A-JJ ‘“’\L “Qb 1\003 \nA %
o . N
NUREG-1611 identifies - , lotin +h 4 e 5
10CFR50.55a/IWL for managing tendon Jwl p *‘oJlJus -Cor w enito o :
and anchor corrosion. (@\(&\'\Ltg and &v\ékoving C\gM(JgncLV\ s, "
" . . .
T {‘— e Condition md eavironm ant ¢ (l&—l.,h%
n [ 4
&C‘é‘e% aa \\‘f”‘« \Mﬁ—\ﬁ \\eaa o A LJVKAQ e dm
NUREG-1522 and IN 99-10 describe Managing the condition and environment in the tendon Yes.
conditions in tendon access galleries access gallery (e-g., moisture and humidity) is a prudent | Flant-
conducive to corrosion of tendon way to manage the degradation (i.e., corrosion) of specific
anchorage components bearing plates and other vertical tendon anchorage considera-
components tion of the
tendon
access
gallery
should be
evaluated.

MJ°H
{hese
h@oneuts,

| B
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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 Containment 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. i

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.

N RC Rzﬁl&aﬁgﬁ’& é“d&‘— 1'35—3 ) I’V\S&W\/Lt‘-ﬂ» vas’Fecj:m C”%‘—

Lngrouted Tendons o Pms‘.’ffcsm;ﬁ Cone~rdeT
CoTasmeds,” Jedy 1ago,
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CHAPTER III

STRUCTURES
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COMPONENT SUPPORTS
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[l STRUCTURES AND COMPONENT SUPPORTS
shield building, Control room/building)
Further

Al. Group 1 Structures (BWR reactor building, PWR
Existing Aging Management Program
{AMP) Evaluation and Technical Basis Evaluation
IE Bulletin 80-11 (1) Scope of Program: The IE Bullctin 80-11 and IN No. | No.
IN No. 87-67: 87-67 apply to all masonry walls which are in proximity
The IE Bulletin No.80-11 titled “Masonry | toor having attachments from safety-related piping or Acceptable
Wall Design® was issued to address the equipment such that wall failure could affect a safety- for
concern with regard to the adequacy of related system. However, during the implementation of managing
of masonry walls which aging effect.

the design criteria used in the design of USI A-46, numerous instances
are important to safety but not covered by the IE

masonry walls and the apparent lack of

design criteria coordination between the Bulletin 80-11 were identified, due to cither

structural and piping/equipment design reclassification of non-safety-related system to safety-
related, or falling of non-safety-related system onto

groups. It required all operating nuclear
power plants to address this issue by 1) safety-related systems. In these cases, if the verification
idmﬁfyingallmasonrywallsmclose can be established that the masonry walls were
proximity or having attachments from evaluated and maintained in accordance with the
safety-related piping or equipment, and 2} requircments of the IE Bulletin 80-11 and the insights
forming recvaluation of design provided by the IN No. 87-67, the subject walls should
adequacy of the walls and the beneatedaswittﬁnmescopeencompassedbymem
construction practices employed in the Bulletin 80-11 and IN No. 87-67. (2) Preventive
construction of these walls. Actions: The IN No. 87-67 called for a periodic
surveillance program by the licensee to monitor any

The NRC Information Notice (IN) No. 87- specific conditions (c.g. mortar cracks) of masonry walls
67 titled “Lessons Learned from Regional to ascertain that the level of structural adequacy to
Inspection of Licensee Actions in which licensees committed is maintained. It also
Response to IE Bulletin 80- suggested that the licensee’s periodic surveillance
11”documented the inspection experience | program for managing the cffects of cracking in masonry
conducted by the NRC staff with respect walls should include: 1) an analysis of the probable

to plant-specific implementation and cause of the cracks;
corrective actions in executing the IE 2) documentation of the repair efforts for these cracks or
a demonstration of the structural adequacy of the walls,

Bulletin 80-11 requirements. During the

inspections performed at several plants, a | including the effects of the cracked block and mortar;
number of deficiencies having the and 3) a description of the measures to be taken to
potential for affecting plant safety were prevent recurrence of similar cracking in these and other
identified. In each case of the identified safety-related masonry walls-&

deficiencies, remedial action was required | However, no ifie va i
by the licensee. The IN No. 87-67 &6y the IN No. 87-67. 10 CFR 50.65(a)
concluded that the recurring nature of : qutﬁxuﬂnttheeﬂ'ecﬁvmof
sameofmeobsavedaacksmayjusﬁfy mal; m:wcpmgamsbemesedathestcvaytwo
the need for a periodic surveillance years. @)mxodtoradﬂnspmdz The IN No.
pmgramtomsmethatthelcvclof 87-67 identified cracks in masonry walls,

structural adequacy to which

committed is maintained. degmdaﬂonmechamsmsformasomyw structures as
. awompassedinScopc,anddxscussedﬁwemtto

Applicant should develop with | which the age-related mechanisms impact

procedural controls req ﬂwhtaﬂedhmﬁonsatbcmfety-mhmdpipingor

" .
notification, recvaluatiog, and periodic equipmentbeingsuppomedbythe
to ensure the structural aging—mlateddegmdationofmasomywallsamm
etected,

i prmpa!yconducted,hxspection
ensure that the physical condition of the lEBulleﬁnBO-ll'anleNo.S’l—67sbomdprovﬁe
reasormb!ewmmeﬂmtanymofaged-

;

=

g

!
enforeed wally,

walls,smhaslackofmoﬂaraacldng
and boundary conditions, remain as xdamddemdes(e.g.momraachs)thatemﬂd 2
X Therefore, a periodic inspection potentially compromise a masonry wall’s intended N
and surveillance program instituted by fvmctionswillbeidenﬁﬁed.{sl’omw ¥
;belioulseeinaoeo:'darloewitht!xe » The IN No. 87-67 suggested periodic 2
insights provided in IN No. 87-67, surveillance to monitor any specific i e. .8
constitutes part of a aging management mortar cracks) of masonry ascertain the g
pmgramformasomywanstmtwem level of structural adequacy to licensees a
| covered by IE Bulletin 80-11. Such committed is maintained, and abnormalities @
safety identified by the surveillance -

pmgmm,ifpmpedymnaged.should affecting facility
provide reasonable assurance that any program should be met with corresponding corrective
action. The periodic inspections should also provide

recurrence of aged-related deficiencies
{c-g. mortar cracks) that could potentially pmdiceabﬂityofﬂxemtofoge—relateddegmdaﬁom

compromisc masonry wall’s intended

I Al1-12 Draft December 6, 1999



I STRUCTURES AND COMPONENT SUPPORTS

A2. Group 2 Structures (BWR reactor building with steel superstructure)
Existing Aging Management Program Further
{AMF) Evaluation and Technical Basis Evaluation
Same as Al. 1, Settlement Aging Same as Al.1, Settlement Aging Mechanism Same as
Mechanism Al l,
Settlement
) Aging
Mechanism
Same as Al.1, Erosion of Porous Concrete Same as Al.1, Erosion of Porous Concrete Subfoundation | Same as
Subfoundation Aging Mecharnism Aging Mechanism All,
Erosion of
Porous
Concrete
Subfounda-
tion Aging
Mechanism
3 'Yﬂ/#n >
/ e
Same as Al.2, Corrosion Aging Same ag’Al.2, Corrosion Aging Mechanism Same as
Mechanism Al.2,
Note: NUREG-1557, aging management of the metal | Corrosion
androoﬁngforlossofmamialducmconvsionis Aging
an olved issue. Mechanism
Same as Al.3, Cracking due to Restraint SmwasAI.s,avadcingdumetmme; Same as
Shrinkage; Creep; Aggressive Environment | Creep; Aggressive Environment Al.3,
due to
Restraint
Skrinkage;
Creep;
Environ-
ment
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M. STRUCTURES AND COMPONENT SUPPORTS
B2 Supports for Cable Trays, Conduit, HVAC Ducts,

Tube Track, Instrument Tubing, Non-ASME Piping and

Components
Existing Aging Management Program Further
(AMP} Evaluation and Technical Basis Evaluation
Maintenance Rule An applicant for License Renewal may reference its No, if within
(10CFRS50.65) 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.
Monitorine rogram adequately manages the effects of justification
10CFRS50.65 requires ecach 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
vcnfythattlwcunmthcensmgbasxs thecun'entliomsingbasis,formepcriodofmctended 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 prograi. Evaluation program
The nuclear power industry, through the of MR Structures Monitoring against the ten (10) criteria | need to be
evaluated.

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 10CFRS50.65.

Revision 2 to NUMARC 93-01 added
Section 10.2.3, “Monitoring the Condition
of Structures.” It emphasizes the
importance of monitoring the condition of
plant structures. Quoting from this
report, “Monitoring 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 facilitate
condition monitoring activities.”

Reguiatory Position 1.5 “Monitoring of
Structures” in RG1.160, 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.

Structures Monitoring Programs
developed to meet the requirements of
10CFR50.65 (Maintenance Rule) can be
credited for addressing aging

' maxmgemmtofsu-ucunesandsmncmm
.| components to meet the requirements of
10CFRS4 (License Renewal). License '

for an acceptable aging management program follows:
{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 structure/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’s plant, or identify the

su'ucmmlebmmwshouldbcindudedaspanof
Structures Monitoring. Nospedﬁcpmvmﬁveacﬁons
are identified for other aging mechanisms. (3)
Parameters Monitored/Inspected: For MR Structures
Monihormgnogams,sped.ﬁcaﬁonofthcparametas
mommredorirupqctedisﬂxemponsibiﬁtyofthe
mmmmmespedﬁcpumm
monitomdorinspectedshouldbelmlmdtodegmdaﬁon
of intended function(s) and should detect the presence
and extent of aging cffects. The inspection scope should
include bolt-tightness checks for expansion
anchors subjected to vibratory The t
shouldcmmmthatitsspedﬁcaﬂonofpuamemmbe
mmitomdorinspectedisoonsistentwithmeeﬁng
Criterion 3.
(ﬂmofmmmaaang
eﬂ'ecbsbdoretbueislossoﬁntaldedfmwﬁonrequixes
that paiodk:ixwpecﬁenbecmdmted,uﬂlﬁng
appmpﬂaﬁemspecﬁonmzthodsimplumntndbquliﬁed
inspecmrs.Unda'theMainmnnceRulc,thehupecﬁon
schedule, inspection methods and inspector

applicantforLioenseRmewalshouldconﬁlmtbaxtbﬁe
medismsmmummm

C’W é&m&a r
o gakaniza coalings,

n o4 &55

o

and umlsbuf o4 /6'."”./&1, A/;u

ﬁ'v Cotho s,

consistent with meeting Criterion 4.

11l B2-4

Draft December 6, 1999




1. STRUCTURES AND COMPONENTS SUPPORTS

HVAC System Components)

B4 Supports for Miscellaneous Mechanical Equipment {e.g., Cranes, EDG,
Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
Maintenance Rule An applicant for License Renewal may reference its No, if within
(10CFR50.65) Structures Monitoring Program developed to mect the the scope of
-Structures monitoring requirements of the Maintenance Rule (10CFRS50.65}), 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 jts MR Structures | Otherwise,
Monitoring Program adequately manages the effects of justification
10CFR50.65 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
verify 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 | Wy R
Regulatory Guide 1.160, Rev. 2, issued in | which must be reviewed for License Renewal. The § 3%
March 1997, identifies this document as applicant should clearly identify the structure/aging ' Q ’ §
an acceptable approach to meeting the effect/aging mechanism combinations which are \L_Q
objectives of 10CFR50.65. managed by the MR Structures Monitoring Program. For Yoo
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 *6‘ -y
of Structures.” It emphasizes the is not significant for the applicant’s plant, or jdentify the X §
importance of monitoring the condition of | applicable aging management program. *‘\a <
plant structures. Quoting from this {2) Preventive Actions: Inspection and maintenance of @
report, *Monitoring the condition of protective coatings which inhibit corrosion of steel \§ $
<

s&mhnes,lilcesysﬁmsandcomponmm,
shouldbepredicﬁvemnann'eand
provide early warning of degradation. The
baseline condition of plant structures
should be established to facilitate
condition monitoring activitics.”

Position 1.5 *“Monitoring of
Structures” in RG1.160, Rev. 2, states

components. The attributes of an
acceptable structure monitoring program
are discussed.

Structures Monitoring Programs
developed to meet the requirements of
10CFR50.65 (Maintenance Rule) can be

smxcnmlebmmtsshouldbemcludedaspartof
Structures Monitoring. No specific preventive actions
are identified for other aging mechanisms.
{3) Parameters Monitored /Inspected: For MR
Structures Monitoring Programs, specification of the
parameters monitoxedormspectedisthemponsibility
ofthclicmsee.FbrLicenseRmal,thcspwiﬁc
momaoredormspedndshouldbelinkedm
degmdaﬁOnotintaldedﬁmcﬁon(s)andshoulddemcttbe
puwenceandmtotagingeﬁ'ecm. The inspection
scope should include bolt-ﬁghtnessehecksforeo:mtc
a:pansionam:hoxssubjmdmvnnmy
applicantshotﬂdconﬁxmthatiﬁsspedﬁeaﬁonof.
pammmmbemonitmedorinspecwdisconsismt
with meeting Criterion 3.
(qnetecﬂonofwngMDeﬁecﬁonofaging
dfectsbeforctbueisbssofmwxdedﬁmcﬁonrequkes

consistent with meeting Criterion 4.

fuct aﬁéj‘

w“nt( un
v eotosen o

[4
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CHAPTER IV
(12/06/99)

REACTOR VESSEL, INTERNALS, AND
REACTOR COOLANT SYSTEM



Major Plant Sections

Al.

S

Dl1.
D2.

Reactor Vessel (Boiling Water Reactor)

Reactor Vessel (Pressurized Water Reactor)

Reactor Vessel Internals (Boiling Water Reactor)

Reactor Vessel Internals (PWR) - Westinghouse

Reactor Vessel Internals (PWR) - Combustion Engineering)

Reactor Vessel Internals (PWR) - Babcock & Wilcox

Reactor Coolant Pressure Boundary (Boiling Water Reactor)

Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Steam Generator (Recirculating)

Steam Generator (Once-Through)



Al. Reactor Vessel (Boiling Water Reactor)
Al.l Top Head Enclosure
Al.1.1  Top Head
Al.1.2 Nozzles (Vent, Top Head Spray or RCIC, and Spai'e)
Al.1.3 Head Flange
Al.1.4 Closure Studs and Nuts
Al.1.5 Vessel Flange Leak Detection Line
Al.2 Vessel Shell
Al.2.1 Vessel Flange
Al.2.2 Upper Shell
Al.2.3 Intermediate (Nozzle) Shell
Al.2.4 Intermediate (Beltline) Shell
Al1.2.5 Lower Shell
A1.2.6 Beltline Welds
Al1.2.7 Attachment Welds
Al.3 Nozzles .
Al.3.1 Main Steam
Al.3.2 Feedwater
Al1.3.3 High Pressure Coolant Injection (HPCI)
"Al.3.4 High Pressure Core Spray (HPCS)
Al.3.5 Low Pressure Core Spray (LPCS)
Al.3.6 CRD Return Line
Al1.3.7 Recirculating Water (Inlet & Outlet)

Al.3.8 Low Pressure Coolant Injection (LPCI) or RHR Injection Mode
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Al1.3.9 Isolation Condenser Supply

Al.4 Nozzles Safe Ends
Al.4.1  High Pressure Core Spray (HPCS)
Al.4.2 Low Pressure Core Spray (LPCS) i
Al.4.3 CRD Return Line
Al.4.4 Recirculating Water (Inlet & Outlet)

Al.4.5 Low Pressure Coolant Injection {LPCI} or RHR Injection Mode

Al.5 Penetrations
Al.5.1 CRD Stub Tubes
Al.5.2 Instrumentation
A1.5.3 Jet Pump Instrument
Al.5.4  Standby Liquid Control
Al.5.5 Flux Monitor
Al.5.6 Drain Line
Al.6 Bottom Head
Al.7 Control Rod Drive Mechanism .
Al.7.1 Housing

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

A2.1

A2.2

A2.3

A2.6

A2.7

Closure Head

A2.1.1 Dome

A2.1.2. Head Flange

A2.1.3  Stud Assembly

A2.1.4 Vessel Flange Leak Detection Line
Control Rod Drive Mechanism
A2.2.1 Pressure Housing

Nozzles

A2.3.1 Inlet

.A2.3.2 Outlet

A2.3.3 Safety Injection (on some)
Nozzle Safe Ends

A2.4.1 Inlet

A2.4.2 Outlet

A2.4.3 Safety Injection (on some)
Shell

A2.5.1 Upper (Nozzle) Shell
A2.5.2 Intermediate & Lower Shell
A2.5.3 Veséel Flange

Core Support Pads

Bottom Head

A2.7.1 Dome

Penetrations
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A2.8.1 CRD Mechanism

A2.8.2 Instrumentation

A2.8.3 Leakage Monitoring Tubes
A2.9 Pressure Vessel Support

A2.9.1  Skirt Support

A2.9.2 | Cantilever/Column Support

A2.9.3 Neutron Shield Tank
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Bl. Reactor Vessel Internals (Boiling Water Reactor)

Bl.1 Core Shroud, Shroud Head, and Core Plate
Bl.1.1 Core Shroud Head Bolts
Bl.1.2 Core Shroud (Upper, Central, Lower)
B1.1.3 Core Plate
B1l.1.4 Core lg’late Bolts
B1.1.5 Access Hole Cover
B1.1.6 Shroud Support Structure
Bl.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

Bl.4 Core Spray Lines and Spargers
B1.4.1 Core Spray Lines (Headers)
Bl.42 Spray Ring
B1.4.3 Spray Nozzles
Bl1.4.4 Thermal Sleeve

B1.5 Jet Pump Assemblies
B1.5.1 Thermal Sleeve
B1.5.2 Inlet Header

B1.5.3 Riser Brace Arm
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B1.5.4 Holddown Beams
B1.5.5 Inlet Elbow
B1.5.6 Mixing Assembly
B1.5.7 Diffuser
B1.5.8 Castings

Bl1.6 Fuel Supports & CRD Assemblies
B1.6.1 Orificed Fuel Support

Bl1.7 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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VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

fpSC ¢

v REACTOR
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B1.1.5 | Core Shroud, | Access Hole Alloy 600, [(288°C, Crack jsfc ASME Section XI,
Shroud Head | Cover Alloy 82 & [High-Purity Initiation 1989 Edition.
and Core Plate 182 welds {Water and Growth > GE SIL 462 Sup. 3.
BWRVIP-29.
EPRI TR-103515.
B1.1.6 | Core Shroud., |Shroud Alloy 600, [288°C, Crack scC ASME Section X1,
Shroud Head | Support Alloy 82 & [High-Purity| Initiation 1989 Edition.
and Core Plate | Structure 182 welds [Water and Growth GE SIL 462 Sup. 3. .
(Shroud BWRVIP-29.
Support EPRI TR-103515.
Cylinder, BWRVIP-38.
Shroud BWRVIP-52.
Support Plate,
Shroud Supporting
Support Legs) 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 B1-10
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

Same as for the effect of Stress
Corrosion Cracking on Item B1.1.6
shroud support structure.

Same as for the effect of Stress Corrosion Cracking on
Item B1.1.6 shroud support structure.

Yes,
BWRVIP
Guideline

Visual inspection (VT-3) is performed
according to ASME Section X1, IWB-
2500, category B-N-2. Guidance for
enhanced VT-1 inspections and UT
inspections in plant specific programs.
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. Plant
programs also may include water
chemistry measures such as strict
controls on conductivity, hydrogen
addition, and use of noble metal
additions to reduce electrochemical
potential. BWRVIP guideline is under
staff review.

(1) Scope of Program: The program includes preventive
measures to mitigate SCC. inservice inspection (ISI) 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: Maintaining high water purity
{many BWRs now operate at <0.15 uS/cm?) reduces
susceptibility to SCC. Hydrogen additions are effective in
reducing electrochemical potentials in the recirculation
piping system, but are less effective in the core region.
Noble metal additions through a catalytic action appeario
increase the effectiveness of hydrogen additions in the
core region, pplelimited-data-are-puailnhlese

i . (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: 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) 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: 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.

Yes.
BWRVIP
Guideline

Same as for the effect of Stress
Corrosion Cracking on Item B1.1.7
standby liquid control line.

Same as for the effect of Stress Corrosion Cracking on
Item B1.1.7 standby liquid control line.

Yes,
BWRVIP
Guideline

Visual inspection (VT-3) is performed
according to ASME Section XI, IWB-
2500, category B-N-2. Guidance for
enhanced VT-1 inspections and UT
inspections in plant specific programs.
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. Plant

(1) Scope of Program: The program includes preventive
measures to mitigate SCC. inservice inspection (1S 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: Maintaining high water purity
(many BWRs now operate at <0.15 uS/cm?2) reduces
susceptibility to SCC. Hydrogen additions are effective In -
reducing electrochemical potentials in the recirculation
piping system, but are less effective in the core region.

Yes,
BWRVIP
Guideline
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B2.1

B2.2
\_/‘

B2.3

B2.4

B2.5

B2. Reactor Vessel Internals (PWR) - Westinghouse

Upper Internals Assembly

B2.1.1 Upper Support Plate

B2.1.2 Upper Support Column

B2.1.3  Upper Support Columﬁ Bolts
B2.1.4 Upper Core Plate

B2.1.5 Upper Core Plate Ahgnrﬁent Pins
B2.1.6 Fuel Pins

B2.1.7 Hold-Down Spring

RCCA Guide Tube Assemblies

BZ'.2.1 RCCA Guide Tubes

B2.2.2 RCCA Guide Tube Bolts

B2.2.3 RCCA Guide Tube Support Pins
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

Baffle/Former Assembly

B2.4.1 Baffle/Former Plates

B2.4.2 Baffle/Former Bolts

Lower Internal Assembly

B2.5.1

B2.5.2

Lower Core Plate

Fuel Pins
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B2.5.3

B2.5.4

B2.5.5

B2.5.6

B2.5.7

Lower Support Plate

Lower Support Plate Column
Lower Support Plate Column Bolts
Radial Keys and Clevis Inserts

Clevis Insert Bolts

B2.6 Instrumentation Support Structure

B2.6.1

B2.6.2

DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2. REACTOR VESSEL INTERNALS (PWR) - Westinghouse

Further

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

Evaluation

Visual inspection (VT-3} is performed
according to Category B-N-3 of
Subsection IWB. ASME Section X1
(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
{nitiation and growth.

(1) Scope of Program: The program includes preventive
measures to mitigate SCC of SS components. inservice
inspection (IS) 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 [WB-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 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. (7) Corrective
Actions: Repair and replacement are in conformance with
[WB-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: 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 nuigber of foreign plants (IN 98-11)
and has now been observed in US plants. The mechanism
of this particular crac has not yet been resolved.

Yes
Element 4
should be
further
evaluated

Yes

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. /

(1) Scope of e program includes preventive
measures to mitigaté SCC of SS components, inservice
inspection (ISI) t¢’monitor the effects of SCC on the
intended fi on of the components, and repair and/or
replacemerit as needed to maintain the capability to

the intended 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

Element 4
should be
further
evaluated

ThRsCC
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2. REACTOR VESSEL INTERNALS (PWR) - Westinghouse

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

greatly reduces susceptibility to [ASCC. 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 thé features of interest (crack appearance and
size) in assuring the integrity of the component, should be
specified. For example. enhancement of the visual VT-1
examination to achieve a 1/2-mil (0.0005 in.) resolution,
with the conditions (lighting and surface cleanness) for
the 1SI 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 LevelA. 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) 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: Although the only cracking
presently directly attributable to IASCC 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 that
JASCC 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 98-11} in not yet universally agreed

upon.

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 rradiated sections of the
internals at 60 y.

Piant specific aging management program is to be
evaluated. The applicant must provide the basis for

concluding that void swelling is not an issue for rhe I
component or must provide an AMP. “The G pylicen

&5%6C i u ‘rc{ w-“l’( swel I%"A .
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Yes
TLAA
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Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous pagel

internals. (4) Detection of 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
[WB-3140. (B&Qwﬂnaﬁonmmd
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 resotved. 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 Cracking on Items B2.1.3
upper support column bolts, B2.1.5
upper core plate alignment pins, and
B2.1.6 fuel pins.

Same as for the effect of Stress Corrosion Cracking on
Items B2.1.3 upper support colurmn bolts, B2.1.5 upper core
plate alignment pins, and B2. 1.6 fuel pins.

| Yes

Element 4
should be
further

evaluated

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

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

5),,0‘\5 q,,lJ,e;; WW’\:U o
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component or must provide an AMP. T &/ p{ reant
duc

Yes
TLAA

/

/

Iv B2-15

internals at 60 y.

Visual inspection (VI-3) is performed | Same as the efject of Stress Relaxation on Item B2.1.7, Yes

according to Category B-N-3 of hold-down spring. Elements 3

Subsection IWB, ASME Section XI. and 4
should be
further
evaluated
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2.  REACTOR VESSEL INTERNALS (PWR) - Westinghouse

Existing
Aging Management Program (AMP)

Evaluation and Technical Basls

Further
Evaluation

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.

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 Te applice .}

5\&\0\\é ﬁc\ul'/"’f lo}; 03&14471-’4*\ ﬂ)SgC,'a_uJ_
frv\'*-\/\. Swe l\\\\l\ﬁ

Yes
TLAA

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

(1) Scope of Program: The program includes inservice
inspection (ISI) to detect cracking and/or failure, and

_| 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 of Aging Effects: bass-of-feasiwen:
- g . 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
reglons 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. (7} Corrective
Actions: Repair and replacement are in conformance with
[WB-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
i : No instances of internals degradation have
been recorded that have been definitely attributed to
irradiation embrittlement.

Yes
Elements 3
and 4
should be
further
evaluated

T

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

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal. and Generic

Safety Issue (GSD-190 is to be addressed.

TLAA

No

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

Same as for the effect of Wear on Items B2.1.5 upper core
plate alignment pins and B2.1.6 fuel pins.
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B2. REACTOR VESSEL INTERNALS (PWR) - Westinghouse

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-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 pplicen +
40-y plant life to less than 3% for the shue Va ada rery lofS oy 4oty | -'4'1 ayfscCic "{
most hj frradiated sections of
inte ]gtzlz'soy. dsections of the | L grd swelling.
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 Cracking on Yes
Corrosion Cracking on Item B2.4.2 Item B2.4.2 baffle/former bolts. ' No AMP
baffie/ former bolts.
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 {s 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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2. REACTOR VESSEL INTERNALS (PWR) - Westinghouse

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

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

Same as for the effect of Neutron Irradiation
Embrittlement on [tems B2.3.1 thru B2.3.3 core barvel,

upper core barrel flange. core barrel nozzles. _

Yes
Elements 3
and 4
should be
further
evaluated

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.

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSD-190 is to be addressed.

Yes
TLAA

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

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

Yes
Elements 3
ana 4
should be
further
evaluated

Same as for the effect of Stress
Corroston 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 Stress Corrosion Cracking on
Items B2.1.1. upper support plate, B2.1.4 upper core plate,
and B2.1.7 hold-down spring.

Yes
Element 4
should be
further
evaluated

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.

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.

Yes
Element 4
shouid be
further
evaluated

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.

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 AME Ppplocun T /
S\ b O ddress [ags oy dochi [y R associde

o it veld S\mH;hﬁ

Yes
TLAA

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

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.

Yes
Elements 3
and 4
should be
further
evaluated

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 I {editlon specified in 10 CFR
50.55a), Subsection NG.

Fatigue is a time-limited aging analysis {TLAA) to be
performed for the period of license renewal, and Generic

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

Yes
TLAA

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.

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.

Yes
Element 4
should be
further

evaluated

IV B2-25
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

v B2-27

v
B2. REACTOR VESSEL INTERNALS (PWR) - Westinghouse
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 B2.1.3 Items B2.1.3 upper support column bolts, B2.1.5 upper core | Element 4

upper support column bolts, B2.1.5 plate alignment pins, and B2.1.6 fuel pins.  _ should be

upper core plate alignment pins. and further

B2.1.6 fuel pins. 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. Ppplicen L

40-ypl.an}:lhfetodl;ss;han3%forfthe 1shoold “]Jﬂ_.” loss %J»C—L;,{"H

E:sthxga{g)r; ted sections of the GsSeciu d e et Vo.‘J ;-,we“le

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

according to Category B-N-3 of Embrittlement on ltems B2.3.1 thru B2.3.3 core barrel, Elements 3

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

Visual inspection (VI-3) is performed | Same as for the effect of Stress Relaxation on Item B2.1.7 |}Yes

according to Category B-N-3 of hold-down spring. Elements 3

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

Visual inspection (VT-3} is performed Same as _for the effect of Wear on Items B2.1.5 upper core No

according to Category B-N-3 of plate alignment pins and B2.1.6 fuel pins.

— Subsection IWB, ASME Section XI.

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 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 soecific aging management Plant specific ading 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 issu for the

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

40-y plant life to less than 3% for the chyo d a Jcl'r(;/ loss o docdomtidy

irradiated sections . .
e t 607. dsections of the | cp el ity vord sw=llan
b pd ’ -
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2. REACTOR VESSEL INTERNALS (PWR) - Westinghouse

Further

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Evaluation

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 Thermal Aging and Neutron
Iradiation Embrittlement on Item B2.1.2. upper support

column constructed of CASS. .

No

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

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

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic

Safety Issue (GSD-190 is to be addressed.

Yes
TLAA

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 Stress Corrosion Cracking on
Items B2.1.1, upper support plate. B2.1.4 upper core plate,
and B2.1.7 hold-down spring.

Yes
Element 4
should be
further
evaluated

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.

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.

Yes
Element 4
should be
further
evaluated

Yes

Plant specific aging management
program. Based on EPRI TR-107521.
estimates of void swelling vary from
149 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.

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. A pPiCan

shold address losy o dvcdilih
O»ssuc;c-LcJ ui% \/o\'cL Sue[l.b\i

TLAA

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

Same as for the effect of Wear on Items B2.1.5 upper core
plate alignment pins and B2.1.6 fuel pins. .

IV B2-29
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B3. Reactor Vessel Internals (PWR) - Combustion Engineering
B3.l1 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
B3.53 Lower Support Structure Beam Assemblies
B3.54 Core Support Column

B3.5.5 Core Support Column Bolts

v B3-1 DRAFT - 12/06/99
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B3.5.6

Core Support Barrel Snubber Assemblies

IV B3-2
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B3. REACTOR VESSEL INTERNALS (PWR) - ABB/Combustion Engineering

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 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: 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 S5
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 §2-29). Replacement
components with a different heat treatment appear to be

less susceptible to cracking.

Same as for the effect of Iradiation
Assisted Stress Corrosion Cracking on
Items B3.1.1 upper guide structure
support plate, B3.1.2 fuel alignment
plate, and B3.1.3 fuel alignment plate

guide lugs.

Same as for the effect of Irradiation Assisted Stress
Corrosion Cracking on Items B3.1.1 upper guide structure
support plate, B3.1.2 fuel alignment plate, and B3.1.3 Sfuel
alignment plate guide lugs.

Yes
Element 4
should be
further
evaluated

Yes

Same as for the e_ffect of Stress
Corrosion Cracking on Item B3.2.2 CEA
shroud bolts.

Same as for the effect of Stress Corrosion Crackirlg on
Item B3.2.2 CEA shroud bolts.

Element 4
should be
further

evaluated

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.

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, A pplicen §

7|"~u\lA 6:""}4{)’ loss ﬁd»zlz'(.‘ Q% acia
‘v\'i‘l/L Vora Swer a')\r‘.

kJ

Yes
TLAA

No

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

Same as jor the effect of Wear on Items B3.1.1 upper guide
structure support plate, B3.1.3 fuel alignment plate guide
lugs.. and B3.1.4 hold-down ring.

IV B3-11 DRAFT -
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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
[WB-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
relaxation producing damage in reactor vessel internals.

Same as for the effect of Stress
Corrosion Cracking on Items B3.1.1
upper guide structure support plate.,
B3.1.2 fuel alignment plate, and B3.1.3
fuel alignment plate guide lugs.

Same as for the effect of Stress Corrosion Cracking on
Items B3.1.1 upper guide structure support plate, B3.1 2
fuel alignment plate, and B3.1.3 fuel alignment plate guide

lugs.

Yes
Element 4
should be
further
evaluated

Yes

Same as for the effect of Irradiation
Assisted Stress Corrosion Cracking on
Items B3.1.1 upper guide structure
support plate, B3.1.2 fuel alignment
plate, and B3.1.3 fuel alignment plate
guide lugs. ’

Same as for the effect of Irradiation Assisted Stress
Corrosion Cracking on Items B3.1.1 upper guide structure
support plate. B3.1.2 fuel alignment plate. and B3.1.3 fuel

alignment plate guide lugs.

Element 4
should be
further

evaluated

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.

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. Applicend
5\r\u~.\é qé c'w;[ loss % é~.c l; 14

assoc;,‘leel Wit Ve 5.""6"}'%‘),

Yes
TLAA

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

(1) Scope of Program: The program includes inservice
inspection (ISI) to detect cracking and/or failure, and
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 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 reglons. 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

Yes
Elements 3
and 4
should be
further
evaluated

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

vV B3-17 DRAFT -

12/06/99




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B3. REACTOR VESSEL INTERNALS (PWR) - ABB/Combustion Engineering

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued fron. previous page)
evaluated in accordance with [IWB-3520. (7) Corrective

Actions: Repair and replacement are in conformance with
[WB-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.

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.

Fatigue is a time-limited aging analysis (TLAA} to be
performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

Yes
TLAA

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

Same as for the effect of Wear on Items B3.1.1 upper guide
structure support plate, B3.1.3 fuel alignment plate guide
lugs.. and B3.1.4 hold-down ring.

No

Same as for the effect of Stress
Corrosion Cracking on Items B3.1.1
upper guide structure support plate,
B3.1.2 fuel alignment plate, and B3.1.3
Jfuel alignment plate guide lugs.

Same as for the effect of Stress Corrosion Cracking on
Items B3.1.1 upper guide structure support plate, B3.1.2
fuel alignment plate, and B3.1.3 fuel alignment plate guide

lugs.

Yes
Element 4
should be
further
evaluated

Yes

Same as for the effect of Irradiation
Assisted Stress Corrosion Cracking on
Items B3.1.1 upper guide structure
support plate, B3.1.2 fuel alignment
plate, and B3.1.3 fuel alignment plate
guide lugs.

Same as for the effect of Irradiation Assisted Stress
Corrosion Cracking on Items B3.1.1 upper guide structure
support plate, B3.1.2 fuel alignment plate, and B3.1.3 fuel
alignment plate guide lugs. v

Element 4
should be
further

evaluated

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.

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. Bpplicanl

Slln\é ﬂclcl.f/r le;{ % Jvoi,’l,‘#\
&asSutie { eL 't Vo;é Sue[]Wﬁ,

Yes
TLAA

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

Same as for the e_ﬁ'ect of Neutron Irradiation
Embrittlement on [tems B3.3.1 core support barrel and
B3.3.2 core support barrel upper flange.

Yes
Elements 3
and 4
should be
further
evaluated
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B3. REACTOR VESSEL INTERNALS (PWR) - ABB/Combustion Engineering

IV B3-21

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 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-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. Peplicen t
40-y plant life to less than 3% for the SL\N\A add rest lass w9 J\,( {: l(«h &350 c;alei
most highly irradiated sections of the L 3 )]
internals at 60 y. L Verd swelling,
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 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
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
DRAFT - 12/06/99




v 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
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. R further
plate. and B3.1.3 fuel 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 plicew
40-y plant life to less than 3% for the .
most highly irradiated sections of the Shold & ‘]‘JHU‘ lus s ? dvcdl 4\
internals at 60 y. q;sw\.aicg L,.,,'J/L Vo{cl SWeH"V\CJ.
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 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
Ny
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B4.1

B4.2

B4.5

B4.6

B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox

Plenum Cover and Plenum Cylinder

CRA Guide Tube Assemblies

B4.2.1 Tubes

B4.2.2  Spacer Casting

B4.2.3 Spider Casting

B4.2.4 Bolts

Upper Grid Assembly

B4.3.1 Upper Grid Rib Section

B4.3.2 Upper Grid Assembly Bolts

B4.3.3 Plenum Rib Pads

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
Vent Valve Assembly .
Core Barrel Assembly

B4.6.1 Core Barrel

B4.6.2 Core Barrel Bolts

B4.6.3 Core Barrel to Thermal Shield Bolts
Lower Grid Assembly (LGA)

B4.7.1 Upper Grid

B4.7.2 Fuel Guide Pads

B4.7.3 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
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w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(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 X1 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 (ISl). Table
[WB-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-1
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) 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 adeguate for the period of license renewal.
(10) Operating Experience: Although the only cracking
presently directly attributable to IASCC 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.

Yes

Plant specific aging management
program. Based on EPRI TR-107521,
estimates of vold swelling vary from
149 for baffle-former assemblies over a
40-y plant life to less than 3% for the
most highly trradiated sections of the
internals at 60 y.

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. k&= A /) lreen d
Shiv W addvess loss gduedility @5 acs o MO

tart P\ \/o;,\ $\~f“'\~1‘

TLAA
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

Further
Evaluation

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.

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

Yes
TLAA

Same as for the effect of Stress
Corrosion Cracking on Item B4.1.
plenum cover and plenum cylinder.

Same as for the effect of Stress Corrosion Cracking on
Item B4.1, plenum cover and plenum cylinder.

Yes
Element 4
should be
further
evaluated

Same as _for the effect of Irradiation
Assisted 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.

Yes
Element 4
should be
further
evaluated

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.

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. A gp liaw

sha\d cc!t‘rzs)"}uff oA Jvcl—.']i-l\ c‘.;gurcléi
"\J\"PL\ Vo 1'& 5\.4?”\'%3.

Yes
TLAA

Determination of the susceptibility of
CASS components to thermal aging
embrittlement based on casting method,
Mo content, and percent ferrite. For
“potentially susceptible” components,
based on the neutron fluence of the
component, implement either a
supplemental examination of the
affected components as part of the
applicant's 10-year inservice inspection
(ISI) program during the license renewal
term or a component-specific
evaluation to determine the
susceptibility to loss of fracture
toughness.

(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, to account for the synergistic loss of fracture
toughness due to neutron embrittlement and thermal
aging embrittlement, implement either a supplemental
examination of the affected components as part of a 10-
year inservice inspection (ISI) program during the license
renewal term or a component-specific evaluation to
determine the susceptibility to loss of fracture toughness.
{2) Preventive Actions: The program provides no guidance
on methods to mitigate thermal aging or neutron
embrittlement. (3) Parameters Monitored/ Inspected: The
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 <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). (4) Detection of Aging
Effects: For all CASS components that have a neutron

IV B4-9
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v 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 Il (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 | component of must provide an AMP. App lecew &
40-y plant life to less than 3% for the sha\d < cfv{r; ofs oy el~cJ», J¢ ays oc.;—\-C('
most hi irradiated sections of the . .
mos gr:z’GOy. v verd swelling.
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 (1) Scope of Program: The program includes inservice Yes
according to Category B-N-3 of inspection (ISI) to detect cracking and/or faflure, and Elements 3
Subsection IWB, ASME Section XI. 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.. 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.

IV B4-15
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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
according to Category B-N-3 of
Subsection IWB, ASME Section XI.

Same as for the effect of Wear on Item B4.2.1 CRA guide
tubes.

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

Same as for the effect of Stress Relaxation on Item B4.2.2
CRA guide tubes bolts.

Yes
Elements 3
and 4
should be
further
evaluated

Same as for the effect of Stress
Corrosion Cracking on Item B4.1,
plenum cover and plenum cylinder.

Same as for the effect of Stress Corrosion Cracking on
Item B4.1, plenum cover and plenum cylinder.

Yes
Element 4
should be
further
evaluated

Same as for the effect of Irradiation
Assisted 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.

Yes
Element 4
should be
further
evaluated

Yes

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.

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. App l-cend -

'DLR»Q gagre}'f }0§§ % vc-L,’],‘-L) P IS 14‘

w\/‘\‘/L \/o.'c\ Swe “V\q .

TLAA

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

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.

Yes
Elements 3
and 4
should be
further
evaluated

Components have been designed or
evaluated for fatigue for a2 40 y design
life, according to the requirements of
the original licensing criteria or ASME
Section IIl (edition specified in 10 CFR
50.55a), Subsection NG.

v Fatigue is a time-limited aging analysis (TLAA) to be

performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

Yes
TLAA

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

Same as the effect of Wear on Item B4.2.1, CRA guide tubes

No
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v 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 EPRITR-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. / p’p\:n wd
40-y plant life to less than 3% for the 5 L.,\\J < Jn-yr /5;; ‘3 Juc.l ! \ iy &£350€ie JeJ
most highly irradiated sections of the
intema]g a¥60 y. Lo« '\’L‘ Ve Swt I Wy .
Visual inspection (VT-3) is performed Same as jor 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 Jor the effect of Thermal Aging and Neutron No
and Neutron Embrittlement on Items Embrittlement on Items B4.2.1- B1.2.3 CRA 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 vold swelling is not an issue for the
14% for baffle-former assemblies over a | component or must provide an AMP. ppplicen
40-y plant life to less than 3% for the Shoe \ & aJc\n;/ losr 9 dvetd ] R associcled
most highly irradiated sections of the ‘L\ \ ‘ l
internals at 60 y. W Vord  Sweilhng
Visual Inspection (VI-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
DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4. REACTOR VESSEL INTERNALS (PWR) - Babcock & Wilcox

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

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.

Fatigue Is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSD)-190 is to be addressed.

Yes
TLAA

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

Same as for the effect of Stress Relaxation on Item B4.2.2
CRA guide tubes bolts.

Yes
Elements 3
and 4
should be
further
evaluated

Same as for the effect of Stress
Corrosion Cracking on Item B4.1,
plenum cover and plenum cylinder.

Same as _for the effect of Stress Corrosion Cracking on
Item B4.1, plenum cover and plenum cylinder.

Yes
Element 4
should be
further
evaluated

Same as for the effect of Irradiation
Assisted 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. :

Yes
Element 4
should be
further
evaluated

Plant specific aging management
program. Based on EPRI TR-107521,
estimates of void swelling vary from
149 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.

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 50 lreemd

$I/W\LC‘ "\‘\“("‘U less 9 J\,cl.l:‘H
AsSeciald Wil v 5t~eH*W\.

Yes
TLAA

IV B4-21
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v 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

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. Ppp : Cew

40-y plant life to less than 3% for the PPN \) address loss & ductr | by

most highly irradiated sections of the \e by Ve A \ \iva

internals at 60 y. asSeci® w Swe 9.

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 TWB, ASME Section XI. rib section, bolts, and plenuwm rib pads. 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 Trradiation 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.

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 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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Cl. Reactor Coolant Pressure Boundary (Boiling Water Reactor)

Cl.1

C1.2

Cl3

Piping & Fittings

Cl.1.1
Cl.1.2
Cl.1.3
Cl.1.4
Cl.1.5
Cl.1.6
C1.1.7
Cl.1.8
Cl.1.9
C1.1.10

Cl.1.11

Cl.1.12

Main Steam

Feedwater

High Pressure Coolant Injection (HPCI) System
Reactor Core Isolation Cooling (RCIC) System
Recirculation

Residual Heat Removal (RHR) System

Low Pressure Coolant Injection (LPCI) System
Low Pressure Core Spray {LPCS) System

High Pressure Core Spray (HPCS) System

Isolation Condenser

Lines to Reactor Water Cleanup (RWC) and Standby Liquid Control
(SLC) Systems

Steam Line to HPCI and RCIC Pump Turbine

Recirculation Pump

Cl.2.1

Cl.2.2

C1.2.3

Cl.24

Bowl / Casing
Cover
Seal Flange

Closure Bolting

Safety & Relief Valves

Cl1.3.1

Cl1.3.2

C1.33

Cl1.34

Valve Body
Bonnet
Seal Flange

Closure Bolting
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C1.4 Isolation Condenser

Cl.4.1
Cl.4.2
Cl.4.3

Cl4a4

DRAFT - 12/06/99

Tubing
Tubesheet
Channel Head

Shell
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A’ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

inspection in conformance with ASME
Section XI (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.

Has dne /S*C"Q'P‘
Creeelpted fhe —
BLWRVIP Dedumeidd
T ges, Thew b
Ahened be

. approp-

i .

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)
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: 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.

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Program delineated in NUREG-0313, (1) Scope of Program: The program is focused on managing| Yes,
Rev. 2 and NRC Generic letter (GL) 88-01 | and implementing the counter measures to mitigate IGSCC | BWRVIP
and its Supplement 1, and inservice and inservice inspection (ISI) to monitor IGSCC and its Guideline

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

No
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further

Evaluation

(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.

P cos ) aA/«Q
\/G—QA(\.’. boﬁm
/3@;(,2.8@41‘]4& Q;
Th ermal

1

cnd)

_."\V-Q-a{r are. . \
Hho' 2 he

-/D‘“C-e/v\ se wene

e~ )
SR edd be

{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 XI, 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 WB-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 TWB-3640 procedures for submerged arc welds (SAW),
disregarding the Code restriction of 20% ferrite in IWB-
3641(b)(1). Flaw evaluation fof 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
[WB-4000, and replacement according to IWA-7000 and
[WB-7000. (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

net
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v 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
Cl1.1.5, | Piping & Recirculation, | SS 288°C, Cumulative | Fatigue ASME Section I,
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, 288°C Cumulative | Fatigue ASME Section III,
thru Fittings LPCI, SS Oxygenated | Fatigue 1989 Edition.
Cl. LPCS, [Water or Damage ANSI B31.1.
1.10 HPCS, Steam GSI-190.
IC
Cl1.2.1 | Recirculation |Bowl/Casing, |CASS, 288°C, Cumulative | Fatigue ASME Section III,
thru Pump Cover, 88 Oxygenated | Fatigue 1989 Edition.
C1.2.3 . Seal Flange Water Damage ANSI B31.1.
GSI-190.
Cl.2.1, | Recirculation | Bowl/Casing, | CASS 288°C, Loss of Thermal | EPRITR-106092.
C1.2.2 |Pump Cover (SA351 CF-80xygenated | Fracture Aging ASME Section X1,
or CF-8M) |[Water Toughness | Embrittle- | 1989 Edition.
ment
Cl.2.1 | Recirculation |Bowl/Casing | CASS, 288°C, Crack SCC, IGSCC| ASME Section XI,
Pump ‘8S Oxygenated | Initiation 1989 Edition.
Water and Growth N NUREG-0313, Rev.
2.
NRC GL 88-01.
NRCGL 88-01,S 1.
BWRVIP-29.
EPRI TR-103515.
DRAFT - 12/06/99 vV C1-12




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM |
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
Same as for the effect of Same as for the effect of Erosion/Corrosion on Item C1.1.1| Yes,
Erosion/Corrosion on Item Cl1.1.1 main| main steam piping and fittings. Element 1
steam piping and fittings. should be
- further
evaluated

Same as for the effect of Thermal Aging
Embrittlement on piping and fittings in
various reactor coolant pressure
boundary systems Items C1.1.5 -
Cl.1.11.

piping and fittings in various reactor coolant pressure
boundary systems Items C1.1.5 - C1.1.11.

Same as jor the effect of Thermal Aging Embrittlement on | No

Guidelines of NUREG-0313, Rev. 2 and
NRC Generic letter (GL) 88-01 and its
Supplement 1; inservice inspection in
conformance with ASME Section X1
{edition specified in 10 CFR 50.55a),
Subsection IWB, Table IWB 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.

(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.

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

udwg 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

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

to IWA-5000 specify visual VT-2 (IWA-5240) examination
of all pressure retaining components during systém
leakage test (WB-5221) and system hydrostatic test (IWB-
5222). Also, coolant water chemistry is monitored and
maintained in accordance with EPRI guidelines in TR-

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

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. All 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

Criteria: Any SCC degradation is

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

control of conductivity is used to inhibit IGSCC. Hewzey,
High-carbon grades of cast SS, e.g.. CF-8 and CF-8M &gz AV <

inspection requirements follow those delineated in GL 88-

requirements of testing category B-P conducted according

103515 and BWRVIP-29 to minimize the potential of crack

Degradation of the valves due to SCC can not occur without

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

No

Iv C1-19
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM ]
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Cl1.3.3, | Valves Seal Flange, |Flange: Adr, Attrition Wear NUREG-1339.
Cl3.4 Closure Cs, SS Leaking EPRI NP-5769.
Bolting Bolting: Oxygenated NRC GL 81-17.
HSLAS Water IEB 82-02.
land/or ASME Section XI,
[Steam at 1989 Edition.
288°C
CL.3.1 |Valves Valve Body, Cs, [288°C, Cumulative | Fatigue ASME Section III
thru (Check, Bonnet, CASS, SS [Oxygenated | Fatigue 1989 Edition.
C1.3.3 | 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’ [EB 82-02.
d/or ASME Section XI,
team at 1989 Edition.
88°C
Cl1.3.4 |Valves Closure HSLAS ir, Cumulative | Fatigue ASME Section IiI,
Bolting SA193 GrB7|[Leaking Fatigue 1989 Edition.
xygenated | Damage ANSI B31.1.
ater GSI-190.
d/or
Steam at
288°C
Cl.4.1 |Isolation Tubing, Tubes: Tube side: | Loss of Crevice and| ASME Section XI,
thru Condenser Tubesheet, 1SS Steam; Material Pitting 1989 Edition.
Cl4.4 Channel Head, | Tubesheet: [Shell side: Corrosion | ASME OM S/G, Pt
Shell CS, SS; demineraliz 2.
Channel ed water NRC GL 89-13.
Head: CS, Plant Technical
SS; Specifications.
Shell: CS
DRAFT - 12/06/99 IV C1-20




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

C2.1

c2.2

Reactor Coolant System Piping & Fittings

C2.1.1

c2.1.2

C2.1.3

C2.14

C2.1.5

Cold-Leg
Hot-Leg
Surge Line
Spray Line

Small-Bore RCS Piping

Connected Systems Piping & Fittings

c2.2.1

Cc2.22

c2.2.3

c2.2.4

Cc2.2.5

C2.2.6

C2.2.7

Residual Heat Removal (RHR) or Low-Pressure Injection

System
(Decay Heat Removal (DHR)/ Shutdown System)

Core Flood System (CFS)

Chemical and Volume Control System or High-Pressure Injection
System (Makeup & Letdown Functions)

Sampling System
Drains and Instrument Lines
Nozzles and Safe Ends .

Small-Bore Piping in Connected Systems

Reactor Coolant Pump

C2.3.1

c2.3.2

C2.3.3

Bowl / Casing
Cover

Closure Bolting

Safety & Relief Valves

C2.4.1

c2.4.2

Valve Body

Bonnet

vV C2~1 DRAFT - 12/06/99



C2.4.3 Closure Bolting
C2.5 Pressurizer
C2.5.1 Shell/Heads
C2.52 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

. DRAFT - 12/06/99 v C2-2
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D1 Steam Generator (Recirculating)

Dl1.1

D1.2

D1.3

D1.4

Pressure Boundary and Structural

D1.1.1 Top Head

D1.1.2 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

D1.1.8 Secondary Handholes and Bolting

D1.1.9 Instrument Nozzles

D1.1.10 Primary Manways and Bolting

Tube Bundle

D1.2.1 Tubes

D1.2.2 Tube Support Plates

D1.2.3 Tube Support Lattice Bars (Combustion Enginpeﬁng)
D1.2.4 Tube Plugs

D1.2.5 Tube Repair Sleeves

Upper Assembly and Separators

D1.3.1

Feed Water Inlet Ring

Piping and Fittings

D1.4.1

D1.4.2

D1.4.3

Main Steam
Feedwater

Auxiliary Feedwater

IV D1-1 DRAFT - 12/06/99



D1.5 Safety and Relief Valves

P1.5.1 Body
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D1. 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)(d).

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 VII F), and auxiliary feedwater system (Table VIII G).

Iv b1-3 DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COQLANT SYSTEM
D1. STEAM GENERATOR (Recirculating)
Structure and Region of Environ- Aging gmg
[tem Component Interest Material ment Effect anism References

DI1.1.1, | Pressure Top Head, Low-alloy [Up to 300°C | Cumulative Fa igue ASME Section III,

D1.1.2 | Boundary and | Steam Nozzle | Stecl {LAS) Steam Fatigue 1989 Edition.
Structural & Safe End Damage GSI-190.

D1.1.2 | Pressure Steam Nozzle | LAS Up to 300°C | Wall Erosion/ |NUREG-1344.
Boundary and | & Safe End Steam Thinning Corrosion | EPRI NSAC~202L~
Structural . (E/C) R2.

NRC IN 93-21.

- EPRI TR-102134.
Operating
Experience
NRC BL 87-01.
NRC GL 83-08.
NRC IN 89-53.
NRC IN 91-18.
NRC IN 91-18 S1.
NRC IN 91-28.
NRC IN 92-35.
NRC IN 95-11.
NRC IN §7-84

DRAFT - 12/06/99 IV D14
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Existing
Aging Management Program (AMP)

irculating) fn g 1105 Avele. L

Evaluation and Technical Basis

.')'&M ';Zf:ud‘f peion,
Further |
Evaluation

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 50.553) or other evaluations
based on cumulative usage factor (CUF).

Fatimue is a time-limited aging analysis (TLAA} to be
performed for the period of license renewal, and Generic
Safety ISsue (GSI)-190 is to be addressed.

~4 ;

Yes
TLAA

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/corrosion program; and water
chemistry program based on EPRI
guidelines for secondary water
chemistry (EPRI TR-102134).

(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 inspect.ion’sample is
expanded based on engineering judgment. Analytical
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
Trending: 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. [f calculations
indicate that an area will

Yes,
Element 1
should be
further
evaluated

IV D1-5 DRAFT -
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v 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
D1.1.3 | Pressure Upper & Carbon steelUp to 300°C | Cumulative | Fatigue ASME Section III,
thru Boundary and | Lower Shell, | (CS). econdary- | Fatigue 1989 Edition.
D1.1.6 | Structural Transition LAS ide Water | Damage . GSI-190.
Cone, hemistry
FW Nozzle & t 5.3-7.2
Safe End, FW Pa
Impingement
Plate Support
D1.1.3, | Pressure Upper & Cs, p to 300°C | Loss of Crevice and| ASME Section XI.
D1.1.4 | Boundary and | Lower Shell, LAS econdary- | Material Pitting 1989 Edition.
Structural Transition : ide Water Corrosion | EPRI TR-102134.
Cone hemistry
t 5.3-7.2 Operating
Pa Experience
NRC IN 82-37.
NRC IN 85-65.
NRC IN 90-04.
DRAFT - 12/06/99 IV D1-6




v
D1.

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
STEAM GENERATOR (Recirculating)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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, (¢} analyzing the results of UT

examinations, and (d) assessment of E/C program
activities (NRC Information Notice IN 93-21).

(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
03-21). (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: 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
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).

Fatigue is a time-li.mitedﬁaging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

>

Yes
TLAA

The program includes preventive
measures to mitigate crevice corrosion
by recommendations on secondary
water chemistry of EPRI TR-102134
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-A for pressure
retaining welds in pressure vessels, and
examination category C-H for pressure
retaining Class 2 components.

(1) Scope of Program: The program relies on preventive
measures to mitigate crevice or pitting corrosion and
inservice inspection (ISD) to monitor the effects of
corrosion on the intended function of the steam generator
shell. (2] Preventive Actions: Stringent control of
secondary water chemistry in accordance with the
guidance of EPRI TR-102134, frequent monitoring, and
timely corrective action when specified impurity levels
are exceeded, prevent or mitigate corrosion.

(3) Parameters Monitored/ Inspected: The AMP monitors
the effects of corrosion by detecti d sizing of flaws in
pressure refaining welds,and b &5&%{ 'Xiﬁcoolant
leakage(by nservice Inspection (ISI)) Inspection
requirements of Table IWC 2500-1, examination

Yes
Element 4
should be
further
evaluated

IV D1-7 DRAFT -
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v 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
D1.1.5 | Upper FW Nozzle & LAS Up to 225°C | Wall Erosion/ | Same as the effect
Assembly and | Safe End Secondary- | Thinning Corrosion | of Erosion/
Separators fside Water E/C) Corrosion on Item
Chemistry D1.1.2 Steam
Nozzle and Safe
End
D1.1.6 {Upper Feedwater Cs Up to 300°C | Loss of Erosion Plant Technical
Assembly and | Impingement [Secondary- | section Specifications
Separators Plate Support ide Water | thickness
hemistry
DRAFT - 12/06/99 IV D1-8




v 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)
. category C-A specify volumetric examination, extending
?0 "m‘f(\'\/y CoNVUPpan MQ 1/2 in. each side, of all circumferential and tubesheet-to-
\ . ) shell welds, and visual VT-2 (IWA-5240) examination
et a e ‘V during system leakage and hydrostatic tests of all pressure
O’V‘? ak l:&" /\Nﬁ/afl ? retaining Class 2 components. Requirements for training
, . - i and qualification of personnel and performance
ﬁr W""-y'/a L ”6 M / thi demonstration for procedures and equipment is in
el s fadig o de 2 conformance with Appendix VIl and VIII of ASME Section
‘P’ X1, or any other formal program approved by the NRC.
W r(, s vv&g/ut | (4) Detection of Aging Effects: The extent and schedule of
o . < N the inspections prescribed by the program are designed to
Luw~le LoV~ e ensure that flaws cannot attain a depgth sufficient to
oy A/féwd WW threaten the integrity of the welds. However, based on NRC
. L Information notice 90-04 where general corrosion pitting
Ry '/t 7 - ‘ﬁ/ N /7 ,(/L,( of the shell exists. the program requirements may not be
ﬁ: . . 2y bﬁ‘ 1 5 sufficient to differentiate isolated cracks from inherent
e “/V; » Wis ! 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
3«9\3 Twrayvrcedex s conducted prior to plant startup following eacg:h refueling
—* ‘ outage, and hydrostatic test at or near the end of each
y LS .»Q\/b'us inspection interval. (6) Acceptance Criteria: Any defect
/ detected is compared with the requirements of Section XI,
Iy }3 j w IWC 3510. Any relevant conditions that may be detected
WW during the leakage and hydrostatic tests are evaluated in
accordance with IWC-3410 and IWC-3516. (7) Corrective
Q—& cQY‘e/% es W b&% Actions: Welds containing flaws that exceed the maximum
- — permissible size must be repaired. Repair and replacement
2 550 ej,o;@;o_a eI TN are in conformance with WA-4000. (8 & 9) Confirmation
N Process and Administrative Controls: Site QA procedures,
“d' (1) ,,Q,Q, review and approval processes, and administrative
controls, in conjunction with NRC oversight, are
‘g"é C"/‘Me.e:& £ O'f)-* implemented in accordance with the requirements of
- . Appendix B of 10 CFR 50. These requirements, in
QM& COTYOS L conjunction with enhanced UT techniques, should
continue to ensure the timely detection and corréction of
Q)} l‘% JD-D o ceuy virtually all forms of this type of degradation but cannot
be depended upon to prevent further degradation.
Maég “‘ﬁé (10) Operating Experience: This AMP has resulted in the
timely detection and correction of corrosion in several
(,QM c? steam generators in the US. (NRC Information Notices 82-
' 37 & 85-65).
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
Plant-specific aging management Plant-specific aging management program will be Yes
program evaluated no AMP
IV D1-9 DRAFT - 12/06/99




v 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
D1.1.7, | Pressure Secondary Cs, Up to 300°C | Attrition Wear NUREG-1339.
D1.1.8 | Boundary and | Manway & LAS Secondary- EPRI NP-5769.
Structural Bolting, ide Water NRCGL 91-17.
Secondary hemistry ASME Section XI,
Handhold & t 5.3-7.2 B 1989 Edition.
Bolting Pa
Operating
Experience
IEB 82-02.
DRAFT - 12/06/99 IV D1-10



v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
D1. STEAM GENERATOR (Recirculating) :

Existing
Aging Management Program (AMP)

Further
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
88-05, and inservice inspection in
conformance with ASME Section X1
{edition specified in 10 CFR 50.55a),
Subsection IWC, Table IWB 2500-1,
testing category B-P.

(1) Scope of Program: The staff guidance of Generic Letter No
{GL) 88-05 provides assurances that a program has been

implemented consisting of systematic measures to ensure
that the effects of corrosion caused by leaking coolant S WJiL«

containing boric acid does not lead to degradation of th ’,____,-—J

assurance that the reactor coolant pressure boundary
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 leakage 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) 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

LL«)W?/
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
D1. STEAM GENERATOR (Recirculating)

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
Dl1. Pressure Primary LAS Air, Crack Stress NUREG-1339.
1.10 Boundary and | Manway Leaking Initiation Corrosion | EPRI NP-5769.
Structural Bolting : IChemically | and Growth | Cracking | NRCGL@21-17.
Treated (SCC) IEB 82-02.
[Borated ASME Section XI,
[Water 1989 Edition.
land/or
[Steam at
temperature
Is up to 340°C|
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v
D1.

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
STEAM GENERATOR (Recirculating)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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.

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 2500-1,
examination categories B-G-1 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 of Program: NRC Generic Letter (GL) 91- 17
suggests an approach to implement a plant-specific
comprehensive bolting integrity programy' 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 X1, 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 1-inch annular surface of flange surrounding
each stud. Examination category B-G-2 for bolting <2
inches in diameter specifics only visual VT-1 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 X1 is effective and adequate for
timely detection of cracks and leakage. Inspection
schedule in

No

IV D1-21
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Dl1. STEAM GENERATOR (Recirculating) : S~
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

AN

D1.2.1 |Tube Bundle |Steam Alloy 600 [Upto 30920 Crack PWSCC Plant Technical
Generator Seqondary— Initiation T — Specifications,
Tubes and ide\Water | and Growth Reg. Guide 1.83. —
Sleeves ?é}‘]stry Reg. Guide 1.121.
—= NRC GL 95-05.
Pa NRC IN 97-26.
NRC IN 97-88.
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
STEAM GENERATOR (Recirculating)

Existing .
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

accordance with TWB-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 [WB-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.

Inservice inspection in conformance
with Plant Technical Specifications
and NRC Regulatory Guide (RG) 1.83
{(“Inservice Inspection of Pressurized
Water Reactor Steam Generator Tubes.”
Plugging or repair of defective tubes is
governed by NRC Regulatory Guide 1.121]
{(“Bases for Plugging Degraded PWR
Steam Generator Tubes”), but defects at
the tube sheet may be shown to satisfy
the 1.121 requirements using the P*, F*,
or L* criterion. Alternative criteria

F applicable to cracking at the tube

support plates in Westinghouse-
designed steam generators under certain
circumstances are provided in NRC
Generic Letter (GL) 95-05 (“Voltage-
Based Repair Criteria for Westinghouse
Steam Generator Tubes Affected by

L=

Outside Diameter Stress Corrosion
Cracking”). Specific guidance on the
inservice inspection of tubes is also
provided in the EPRI document “PWR
Steam Generator Examination
Guidelines: Revision 5" and NEI 97-06.
Supplemental inspection requirements
and plugging criteria may be contained -
in plant-specific Technical
Specifications.

(1) Scope of Program: The program deals with the effects of
SCC of the steam generator tubes on the integrity of the
pressure boundary. Inservice inspection in accordance
with Plant Technical Specifications and RG 1.83 deal with
the detection of flaws, and RG 1.121 and NRC GL 95-05
describe the basis for determining when flawed tubes must
be plugged or repaired. (2) Preventive Actions: Primary
water chemistry guidelines given in EPRI TR-105714
provide guidance on the prevention of PWSCC.

(3) Parameters Monitored/Inspected: The inspection
activity in the program monitors flaw size and depth, or,
alternatively, remaining sound wall thickness.

{4) Detection of Aging 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 tubes. Problems with tube
inspection (IN 97-88}, e.g., failures to detect some flaws,
uncertainties in flaw sizing, inaccuracies in flaw
locations, and inability to detect some cracks at locations
with dents are addressed by current inspection guidelines
given 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) provide for timely detection
of SCC. {6) Acceptance Criteria: Any cracking detected is
compared with the requirements of the Plant Technical
Specifications, RG 1.121, :a/ndeg._,,gi-gﬁ. (7) Corrective
Actions: Tubes containing flaws thft exceed the maximum

permissible size must be plugged or, repaired. (8 & 9)

No,
provided
Plant
Technical
Specifi-
cations
conform to
EPRI
inspection
guidelines
and NEI 97-
06 and are
adhered to.
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v 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
D1.2.1 | Tube Bundle Steam Alloy 600 |Up to 300°C | Crack Quter Plant Technical
Generator Secondary- | Initiation Diameter | Specifications.
Tubes ide Water |and Growth | Stress Reg. Guide 1.83.
hemistry Corrosion | Reg. Guide 1.121.
t5.3-7.2 Cracking | NRC GL 95-05,
Pa (ODSCC) EPRI document
“PWR Steam
Generator
Examination
Guidelines: Rev. 57
NEI 97-06
DRAFT - 12/06/99 IV D1-24

—



v
D1.

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
STEAM GENERATOR (Recirculating)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

Inservice inspection in conformance
with Plant Technical Specifications
and NRC Regulatory Guide 1.83
(“Inservice Inspection of Pressurized
Water Reactor Steam Generator Tubes™.
Correlations for estimating plug life
contained in Westinghouse reports
WCAP-12244 and WCAP 12245. Specific
guidance on the inservice inspection of
plugs is provided in the EPRI document
“PWR Steam Generator Examination .
Guidelines: Revision 5" and NEI 97-06.
Supplemental inspection requirements
may be contained in plant-specific
Technical Specifications.

(1) Scape of Program: The program deals with the periodic
Inspection of steam generator tube plugs. (2) Preventive
Actions: Guidance on primary water chemistry provided
in EPRI TR-102134 can significantly reduce PWSCC. The
program also recommends that certain susceptible heats
be avoided. {3) Parameters Monitored/ Inspected: The
inspection activity in the program monitors flaw size and
depth. (4) Detection of Aging Effects: The extent and
schedule of the inspections prescribed by the program are
designed to ensure that flaws cannot attajpadepth
sufficient to threaten the integrity of thet%cﬁsg. ast
problems with failure to detect flaws in plugs have led to
leaking or failed plugs in several plants ((BL 89-01; 89-01,
S. 1: 89-01, S. 2; IN 89-33, 94-87). However, improved
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 ience: 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, 54-87}.

No,
provided
Plant
Technical
Specifi-
cations
conform to
EPRI
inspection
uideli
and NEI 97-
06 and are
adhered to.

Inservice inspection in conformance
with Plant Technical Specifications
and NRC Regulatory Guide 1.83
{“Inservice Inspection of Pressurized
Water Reactor Steam Generator Tubes”.
Specific guidance on the inservice
inspection of plugs is provided in the
EPRI document “PWR Steam Generator
Examination Guidelines: Revision 5"
and NEI 97-06. Supplemental
inspection requirements may be
contained in plant-specific Technical
Specifications.

(1] Scope of Program: The program deals with the periodic
inspection of steam generator tube plugs. (2) Preventive
Actions: Guidance on primary water chemistry provided
in EPRI TR-102134 can significantly reduce PWSCC. The
program also recommends that certain susceptible heats
be avoided. (3) Parameters Monitored/ Inspected: The
inspection activity in the program monitors flaw size and
depth. (4) Detection of Aging Effects: The extent and
schedule of the inspections prescribed by the program are
designed to ensure that flaws cannot attain a d}:pth,
sufficient to threaten the integrity of the tubes!< Y=,
(5) Monitoring and Trending: Required inspection
intervals (typically ~18 months or each refueling or /
maintenance/repair outage) appears to provide for time
detection of SCC, and no leakage due to failed plugs has 7/

been reported. (6) Acceptance Criteria: Any cracking
detected is (

No,
provided
Plant
Technical
Specifi-
cations
conform to
EPRI
inspection
guidelines
and NEI 97-
06 and are
adhered to.
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
DI1. STEAM GENERATOR (Recirculating)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D1.2..5 | Tube Bundle |Tubes inthe |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 340°C] EPRI document
%ld 15.5 “PWR Steam
Pa Generator
Examination
Guidelines: Rev. 5°
NEI 97-06
D1.3.1 | Upper Feedwater CS Up to 300°C | Loss of Erosion/ | ASME Section XI,
Assembly and | Inlet Ring and Secondary- | 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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
D1. STEAM GENERATOR (Recirculating)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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) 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. These requirements should continue to ensure the
timely detection and correction of all forms of
degradation. (10) Operating Experience: 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
evaluated for fatigue for a 40 y design
life, according to the requirements of
ASME Section III (edition specified in
10 CFR 50.55a), ANSI B31.1, or other
evaluations based on cumulative usage
factor (CUF).

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSD-190 is to be addressed. = 7

i Com e hetid o
‘&A m sLesn

Yes
TLAA

Same as the effect of Erosion/Corrosion
on Item D1.1.2 Steam Nozzle and Safe
End

Same as the effect of Erosion/Corrosion on Item D1.1.2
Steam Nozzle and Safe End

No

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).

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

Yes
TLAA

Same as the effect of Erosion/Corrosion
on Item D1.1.2 Steam Nozzle and Safe
End

Same as the e_ﬂ’éct of Erosion/Corrosion on Item D1.1.2
Steamn Nozzle and Safe End

No

Same as the effect of Erosion/Corrosion
on ftem D1.1.2 Steam Nozzle and Safe
End

Same as the effect of Erosion/Corrosion on Item D1.1.2
Steam Nozzle and Safe End

No
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v

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
D1.4.1 | Piping and Main Steam |CS Up to 300°C | Loss of Crevice and] ASME Section XI,
Fittings Steam Material Pitting 1989 Edition
Corrosion
D1.4.2, | Piping and Feedwater, CS Up to 300°C | Loss of Crevice and] ASME Section XI,
D1.4.3 | Fittings Auxiliary Secondary- | Material Pitting 1989 Edition
Feedwater ide Water Corrosion
hemistry '
D1.5.1 | Safety and Body Cs p to 300°C | Wall E/C Same as the effect
Relief Valves team or | Thinning of
econdary- Eroston/Corrosio
ide Water nonltem D1.1.2
hemistry Steam Nozzle and
Safe End
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N ‘ D2. Steam Generator (Once-Through)

i

D2.1 Pressure Bo;mdary and Structural

D2.1.1

D2.1.2

D2.1.3

D2.1.4

D2.1.5

D2.1.6

D2.1.7

D2.1.8

D2.1.9

D2.2.1

Upper & Lower Heads
Tube Sheets
Primary Nozzles & Safe Ends

Shell

‘4

Feed Water and Auxiliary Feed Water Nozzles & Safe Ends

Steam Nozzles & Safe Ends
Instrument & Drain Nozzles

Primary Manways & Bolting

Secondary Manways Handholes & Bolting

D2.2 Tube Bundle

Tubes

D2.3 Piping and Fittings

D1.4.1

D1.4.2

Main Steam

Feedwater

D1.4.3 Auxiliary Feedwater

D2.4 Safety and Relief Valves

D1.5.1

Body

Iv D2-1

DRAFT - 12/06/99

4



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
D1.42 Feedwater
D1.4.3 Auxiliary Feedwater
D2.4 Safety and Relief Valves

D1.5.1 Body
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CHAPTER V
(12/06/99)

ENGINEERED SAFETY FEATURES



Major Plant Sections

w

D1.
D2.

Containment Spray System

Standby Gas Treatment System (Boiling Water Reactor)
Containment Isolation Components

Emergency Core Cooling System (Pressurized Water Reactor)
Emergency Core Cooling System (Boiling Water Reactor)

Fan Cooler System -



A Containment Spray System

Al

A2

A3

A4

AbD

A6

Containment Spray System

Al.l Piping and Fittings up to Isolation Valve
Al2 Flow Orifice/Elements

A.l1.3 Tempefature Elements'/ Indicators
Al4 Bolting

Al5 Eductors

Header and Spray Nozzles System

A2.1 Piping and Fittings

A22 Flow Orifice

A2.3 Headers

A2.4 Spray Nozzles

Chemical Addition System

A3.1 Piping and Fittings

A3.2 Storage Tank

Pumps

A4.1  Bowl/Casing

A42 Bolting |

Valves (Hand, Control, Check, Motor-Operated)
(in Containment Spray System)

Ab5.1 Body and Bonnet
AD.2 Bolting

Valves (Hand, Control)
(in Header and Spray Nozzle System)

A6.1 Body and Bonnet

V A-1
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AB.2

Bolting

A7 Containment Spray Heat Exchanger

A7.1
A72
A73
A74

A75
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Bonnet/Cover
Tubing

Shell
Case/Cover

Bolting
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v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- - Aging
ftem | Component Interest Materfal ment ] ect gchanism References
A.l.1 |Containment |Piping and Stainless [Chemically |Local Loss of | Pitting and [ ASME Section XI.
thru |Spray System {Fittings up to |Steel (SS) [reated W Crevice 1989 Edition.
A.1.3 - |Isolation Borated Corrosion |NRC IN 84-18.
Valve, Flow Water at afe Plant Technical
Orifice/ Maximum - Specifications.
Elements, Design Cin EPRI TR-105714. .
Temperature emperatur | 3 CH
Elements/ of =205°C
Indicators regs (;.[ N
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V  ENGINEERED SAFETY FEATURES
A.  CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing Further
_Aging Management Program (AMP) Eva!uatlon_ and Technical Basis Evaluation
Inservice inspection is in conformance (1) Scope of Program: The program relies on preventive Yes.
with ASME Section XI (edition: speciﬂed measures to mitigate crevice or pitting corrosion and Element 4
should be

inservice inspection (iSI) to monitor the effects of
corrosion on the intended function of containment spray |{further
system components. (2} Preventive Actions: Control of evaluated
halogens, sulfates, and oxygen in the primary water to less
impurities by monitoring and than 0.05, 0.05, and 0.005 ppm. respectively, during
maintaining water chémistry ~ | operation, and monitor and control of water chemistry
conditions based on guidelines of EPRI) during shut down, mitigate potential for pitting and crevice
TR-105714 for primary water chemifétry | corrosion. However, inadvertent introduction of
and plant technical specifications for - contaminants into the coolant system can occur, e.g..
refueling water storage tank water contaminants in the boric acid. or introduced through the
chemistry. free surface of spent fuel pool [NRC Information Notice {IN}
84~18), or from water from the sump. The AMP must
therefore rely upon 151 in accordance with ASME Section
XI to detect possible degradation. (3) Parameters
Monitored/ Inspected: 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 (IWA-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 Effects: Degradation of the
component due to corrosion would result in leakage of
coolant. However, a one-time inspection of feprésentative > |
{eampiEol the gystem mzs;\ﬂaﬁog And most susceptble How | &
W tions in the system be conducted to ensua-.ihat :
- _ | significant degradation is not occurring and the Jhe 4
/’ component intended function will be maintained during
o the extended period. Follow up actions are based on the dederh ned
i’ inspection results and plant technical specification.
Inspection is performed in accordance with the IS\« G
requiremernts of ASME Code, 10CFR50 Appendix B, and
ASTM standards, using a variety of nondestructive
techniques Including visual, ultrasonic, and surface SHnflad
-[Of’ m l&(

// . 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 MSL! (D"
is conducted prior to plant startup following each refueling
outage, and hydrostatic test at or near the-end of each cll S,({S%S
inspection interval. The results of one-time inspection
shouid be used to dictate the frequency of future o is %8
inspections. [6) Acceptance Criteria: Any relevant .
conditions that may be detected during the leakage and’ Qﬂrﬂ”ﬂ& s (26
hydrostatic tests are evaluated {n accordance with IWC-
3100 and acceptance standards of IWC-3400 and IWB-3516. M 3,15{&,‘
for Class 2 components. - {7} Corrective Actions: Prior to
service, corrective measures are needed to meet the b"l < S\l‘ﬂtﬁ
requirements of IWB-3142 and IWA-5250. Repairs are in I v/ ;
conformance with IWA-4000 and replacement according to
IWA-7000. (8 & 8) Conjfirmation Process and
Administrative Controls: Site QA pracedures, review and
approval processes, and administrative controls are
impiemented in accordance with requirements of S
Appendix B to 10 CFR 50 and will continue to be adequate

in 10 CFR 50.55a), Table IWC 2500-1,
examination category C-H for pressure
retaining Class 2 components. Water
chemistry program for minimizing

/
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v ENGINEERED SAFETY FEATURES

A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Further

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Evaluation

(continued from previous page)

for the period of license renewal. (10) 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.

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 XI (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.

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) of
stainless steel {SS) and inservice inspection (IS]) 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 axygen 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, ¢.g.. contaminants in the
boric acid, or introduced through the free surface of spent
fuel pool [NRC Information Notice (IN} 84-18]. or from
water from the sump. The AMP must therefore rely upon
IS! 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
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-1. 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 of Aging Effects: Degradation of piping

(D *) g [ (S i) ‘e ]

{5) Monitoring and Trending: Inspection &

accordance with TWC-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 interval. -
(6) Acceptance Criteria: Any SCC degradation is evaluated
in accordance with IWC-3100 by comparing ISI results-with
the acceptance standards of IWC-3400 and IWC-3514.
Supplementary surface examination may be performed on
tnterior and/or exterior surfaces when flaws are detected in
volumetric examination. {7) Corrective Actions: Repairs
are in conformance with IWA-4000, replacement according
to IWA-7000, and reexamination in accordance

shov
L~

/‘]SJMS

drue| 160%
o} Lhe
-:”lm o ?
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v
A.

ENGINEERED SAFETY FEATURES
CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing

Evaluation and Technical Basis

Further
Evaluation

Aging Management Pro;giam (AMP)

(continued from previous page]

in conformance with Appendices VI 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 SCC
degradation is evaluated in accordance with TWC-3100 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) 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 significant
cracking has been reported for chemical addition lines'in

PWRs

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 XI {edition specified
in 10 CFR 50.55a), Table IWC 2500-1,
examination category C-H for pressure
retaining Class 2 components.

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) and
inservice inspection (ISD) to monitor the effects of SCC on
the storage tank. (2] Preventive Actions: Selection of
material in compliance with the guidelines of Regulatory
Guide (RG) 1.44 prevents or mitigates SCC. (3) Parameters
Monitored/ Inspected: The AMP monitors the effects of
SCC 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] Detection of Aging Effects: Degradation of the *
component due to SCC can not occur without leakage of -
coglant—EHowever, a one-time inspection of representative
lem-pppiilation a uscepub

0c2 €m should be conducted to ensure that

ignificant 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 spectfication.

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 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

Yes.
Element 4
should be
further
evaluated
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v
A.

ENGINEERED SAFETY FEATURES
CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page)

relevant conditions that may be detected during the leakage
and hydrostatic tests are evaluated in accordance with
[WC-3100 and acceptance standards of IWC-3400 and IWB-
3516. Any evidence of aging effects or unacceptable results
should be evaluated. (7) Corrective Actions: Repair and
replacement are in conformance with IWA-4000 and IWB-
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 Experience: 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

Pro, based on EPRI guidelines of
TR-105714 for minimizing impurities
by monitoring and maintaining
primary water chemistry.

(1} Scope of Program: 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, ¢.g.. contaminants in the
boric acid, or introduced through the free surface of spent
fuel pool [NRC Information Notice (IN) 84-18}, or from
water from the sump. The AMP must therefore rely upon
1SI in accordance with ASME Section XI to detect possible
degradation. (3) Parameters Monitored/ : The
AMP monitors the effects of corrosion by control of water
chemistry and by ISI to detect coolant leakage and ISTto
evaluate component performance. Inspection
requirements of ASME Section X1 specify visual VT-2 TWA-
5240} examination during system leakage and hydrostatic
tests of all pressure retaining Class 2 components
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) 89-04,1STis
performed in accordance with ASME Subsection IWP {or
OM Code Subsection ISTB). (4] Detection of Aging Effects:
Degradation of the component due to corrosion would
result in leakage of coolant or degradation of pump
v a one-time inspection of

ocations irl ul

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, 10CFR50 Appendix B, and
ASTM standards. using a variety of o

Yes,
Element 4
should be
further
evaluated
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v ENGINEERED SAFETY FEATURES
CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

A.

Existing

Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 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

1 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 TWB-3516.
(7] Corrective Actions: Repairs are in conformance with
[WA-4000, replacement according to TWA-7000, and
reexamination in accordance with requirements of IWA-
2200. (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 i : Localized
corrosion is likely to occur at flange connections where
buildup of impurities can occur.

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 XI {edition specified

in 10 CFR 50.55a), Table IWC 2500-1,
examination category C-G for pressure
retaining welds in pumps. Water

chemistry program
guidelines of TR-105714 for minimizing

impurities by

based on EPRI

monitoring and

maintaining primary water chemistry.

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) of
stainless steel (SS) and inservice inspection @sn 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 axygen 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 [INRC Information Notice (IN) 84-18], or from
water from the sump. The AMP must therefore rely upon
lSIinaooordancewithASMESecuonxnodetectpossible
degradation. (3] Parameters Monitored/ Inspected: The
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 surface
examination of either the inside or outside surface of all
welds extending 1/2 in. on either side of the weld. Ina
group of multiple pumps of similar design, size, function,
and service in a system, examination of only one
requm- “)mqum Degraca

dtion-efthe pump. (5) Monitoring
and Trending: Inspectidn sche ulemaocordmeewtthm

2400 should provide timsly detection

No
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v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing

Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

)=

4

{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 Effects: Degradation of the
component due to corrosion would result in leakage of

coolant—HGWever, T Urre-time inspection of representative
<TTmple of the system populatids a_gd_most-mepﬁh':
R SReHT wererTstonid 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. 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 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 Ciass 2 components. {7) Corrective Actions: 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. (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: Corrosion has
been observed in guide rings of relief vaives (IN 98-23) and

charging pump (IN 94-63).

IS S

&}‘;@ " 4

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 X1 {edition specified
n 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. :

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking {8CC) of
stainless steel (SS) and combination of inservice
inspection (ISI) and inservice testing (IST) 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 either e.g., contaminants in -
the boric acid. or introduced through the free surface of
spent fuel pool [NRC Information Notice (IN) 84-18], or
from water from the sump. The AMP must therefore rely

No
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\\/ v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Further
Evaluation and Technical Basis Evaluation
{continued from previous page}
upon IS! in accordance with ASME Section XI to detect
possible degradation. (3) Parameters Monito
The AMP monitors the effects of SCC on the intended
function of the valves by detection and sizing of cracks by
1SI. 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 muitiple valves of
{ similar design, size, function, and service in a system.
examination of only one valve is required. (4) Detection of
Aging Effects: Degradation of valves due to SCC can not
occur without crack initiation and growth: ISI schedule
T assures detection of cracks before the loss of intended
. h o ) function of the valves. (5) Monitoring and 2
é 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-3100 by comparing ISI
results with the acceptance standards of IWC-3400 and
IWC-3515 for surface examination of welds in Class 2
valves. (7] Corrective Actions: Repairs are in conformance
with TWA-4000 and replacement according to IWA-7000. (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: Although the primary
pressure boundary piping of PWRs have generally not been
found to be affected by SCC because of low dissolved axygen
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 efjects of Corvosion/Boric Acid | Same as effects of Corrosion/Boric Acid Wastage on No
Wastage on containment spray system containment spray system bolting (A.1.4). ¥

bolting (A.1.4). _

Flant specific aging management Plant specific aging management program is to be Yes.
program. evaluated. ) no AMP

V A-23 . DRAFT - 12/06/99




v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page) :

exchanger fails 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 leakage is detected.
(8 & 9) Confirmation Process and i ive 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
measures to mitigate corrosion by
monitoring and control of water
chemistry to minimize exposure to
aggressive environments, and
implementation of the
recommendations of Generic Letter 89-
13 or an equally cffective program to
ensure that open-cycle cooling water
system is in compliance with General
Design Criteria and Quality Assurance
requirements. Water chemistry control
program based on EPRI TR-105714 for
primary water and plant technical
specifications for cooling water.

(1) Scope of Program: The program includes monitoring
and control of water chemistry to minimize exposure to
aggressive environments, and staff recommendations of
Generic Letter (GL) 89-13 or an equivalent program provide
assurance that open-cycle cooling water system is in
compliance with General Design Criteria and Quality
Assurance requirements. Guidelines of GL 89- 13 include

{a) surveillance and control of biofouling, (b} test program
to verify heat transfer capabilities, {c) routine inspection
and maintenance program to ensure that corrosion,
erosion, protective coating failure, silting, and biofouling,
can not degrade the performance of safety-related systems
serviced by open-cycle cooling water, (d) system walkdown .
inspection to ensure compliance with licensing basis, and
(¢) review of maintenance, operating, and
practices and procedures. (2} Preventive Actions: 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 Monitored/
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 GL 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) Detection of Aging Effects: Degradation of component
due to corrosion would result in leakage of coo
degradation of component perfo: Y t and ’
schedule of inspection/testing’ : detection of
corrosion before the loss of intended function of the ™
component. (5) Monitoring and Trending: Results from
performance tests to verify heat transfer capablilities are
trended. (6) Acceptance Criteria: Any relevant conditions
related to corrosion or leakage are compared to established
acceptable limits. Maximum levels for various impurities

No

in secondary side water and cooling water

V A-27
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B.1
B.2

B.3

B.4

B Standby Gas Treatment System (Boiling Water Reactor)

Ductwork and Dampers

Electric Heater

Filters

B.3.1 Filter Housing and Supports
B.3.2 Charcoal Absorber Filter
B.3.3 Elastomer Seals

Fan

VvV B-1
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C. Containment Isolation Components

C.1

C2

C3

C4

C.5

C.6

Personnel Hatch

C.1.1 Hatchway

C.1.2 Inner Door

C.1.3 Quter Door
Equipment Ha@ch

Cc.2.1 Hatchway

c22 Cover Plate
Mechanical (pipe) Penetrations

C.3.1 "Sleeve

.C.3.2 Seal

C.33 Closure Plate
C34 Anchors
C.3.5 Fasteners

Electrical Penetrations

.C4.1 Sleeve

C4.2 Header Plate

C43 Seal |

C4.4 Anchors

Fuel Transfer Penetrations -
C.5.1 Sleeve

C.5.2 Closure Plate

C53  Anchors

Purge/Vent

vV C-1
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C7

Cs8

c9

C.10

C.6.1 Seal

Leak Testing (Penetration, Integrated, & Isolation Valve Leak Test
Systems)

C.7.1 Mechanical Penetrations
c72 Sleeves

C.7.3 Seal

Isolation Barriers - Valves (BWR, in Lines for Emergency Core
Cooling Systems, Feedwater, Main Steam)

C8.1  Body

Cc.82 Bonnet

Isolation Barriers - Valves (PWR, in Lines for Emergency Core
Cooling Systems, Feedwater, Auxiliary Feedwater, Main Steam, and

Blowdown Piping)
Cc.o.1 Body

Cc.92 Bonnet

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

DRAFT - 12/06/99 vV C-2
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
C.1.1 | Personnel Hatchway. Carbon steelAir; Loss of General ASME Code
thru Hatch Inner Door, {Coating) Dccasional |Material Corrosion {Section XI, 1992
C.1.3 Outer Door Leaking Edition.
Borated - 10CFR 50
Water Appendix J
[PWRs) or
Dxygenated
Water
[BWRs) < ANSI 101.4.
Expe!
NRC IN 89-79.
b
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

corrective measures are needed to meet the requirements
of IWB-3142 and IWA-5250. Repair is in conformance with
[WA-4000 and replacement according to IWA-7000. (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 : Localized corrosion is

Experience
] likely to occur at crevice geometry where buildup of

impurities can occur.

Program delineated in NUREG-0313,
Rev. 2 and implemented through NRC
Generic letter (GL) 88-01, and inservice
inspection in conformance with ASME
Section XI {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, exarmination
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 of Program: 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 1GSCC 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 Monitored/ Inspected: The 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 88-01. 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; ISI
delineated in the AMP is adequate and will &Ssure
detection of cracks or degradation of valve performance
before the loss of intended function of valves.
(5) Monitoring and Trending: 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
andperfommgsknﬂarfunct!onsinthcsystem. Visual
examination is performed 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-3100 by comparing ISI results -
with the acceptance standards of IWC-3400 and TWC-3515.
(7) Corrective Actions: Repair is in conformance with~.
IWA-4000 and replacement is in accordance with IWA-
7000. (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
Experience: The

license renewal. (10) Operating

No

_shoul
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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-3100 and acceptance standards of IWB-3400 and
IWB-3522 for Class 1 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)
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: 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
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 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. Water
chemistry program for minimizing
impurities by monitoring and
maintaining water chemistry
conditions based on guidelines of EPRI
TR-105714 for primary water

chemistry. 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.

- degradation. (3]} Parameters

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) of
stainless steel (SS) and inservice inspection (IS]) to
monitor the effects of SCC on the intended function of
emergency core cooling system components.
{2) Preventive Actions: Selection of material in
compliance with the requirements 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 chiemistry 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) 84-18l, or from water from the
sump. The AMP must therefore rely upon ISIin
accordance with ASME Section XI to detect possible
:The
AMP monitors. the effects of SCC on intended function of
the valves by detection and sizing of cracks by ISIL.
Inspection requirements of Table IWB 2500-1 for Class 1
valves, examination category B-M-1 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 ineach ™~
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. Ina
group of multiple valves of stmilar design, size, function.
and service in a system, examination of only one valve is
required. (4) Detection of Aging Effects: Degradation of
valves due to SCC can not occur without crack initiation -
and growth; ISI schedul detection of cracks or

No

L
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e D1 Emergency Core Cooling System (Pressurized Water Reactor)

Dl1.1
D1.2
' D1.3
D14
D1.5
~—”

Piping & Fittings

D1.1.1

D1.1.2

D1.1.3

D1.14

D1.1.5

D1.1.6

D1.1.7

Core Flood System (CFS)
Residual Heat Removal (RHR) or Shutdown booling (SDQC)
High Pressure Safety Injection (HPS])

Low Pressure Safety Injection (LPSD

Connecting lines to Chemical & Volume Control System (CVCS)
& Spent Fuel Pool (SFP) Cooling

Lines to Emergency Sump

Bolting for Flange Connections

HPSI & LPSI Pumps

D1.2.1

D1.2.2

Bowl/Casing

Bolting

RWT Circulation Pump

D1.3.1
D1 .3.-2
Valves
D1.4.1

D1.4.2

Bowl/Casing

Bolting

Body and Bonnet

Bolting

Heat Exchangers (RCP, HPSL, & LPSI Pump Seals; & RHR)

D1.5.1

D1.5.2

D1.5.3

D1.5.4

D1.5.5

Bonnet/Cover
Tubing

Shell
Case/Cover

Bolting
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D1.6 Heat Exchangers. (RWT Heating)

D1.6.1

D1.6.2

D1.6.3

D1.64

Bonnet/Cover
Tubing
Shell

Bolting

D1.7 Safety Injection Tank (Accumulator)

D1.7.1

D1.7.2

D1.7.3

Shell
Manway

Penetrations/Nozzles

D1.8 Refueling Water Tank (RWT)

D1.8.1
D1.8.2
D1.8.3
D1.84

D1.8.5

DRAFT - 12/06/99

Shell

Manhole
Penetrations/Nozzles
Bolting

Perimeter Seal
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v ENGINEERED SAFETY FEATURES

DiI. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Evaluation

Further

1 exists from inadvertent introduction of contaminants

{continued from previous page)

of IWA-2200. (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: 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

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
with ASME Section XI (edition specified
in 10 CFR 50.55a), Table IWB 2500-1,
testing category B-P for pressure
retaining Class 1 components, e.g., CFS
and other components within the
containment; Table IWC 2500-1,
examination category C-H for pressure
retaining Class 2 components, e.g., most
corhponents in the safety injection
system; and Table IWD 25600-1, test and
examination category D-B for systems
in support of emergency core cooling,
e.g.. refueling water tank (RWT) heating
system. 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.

{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 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. 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 (IN) 84-18), 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/ Inspected: 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
(IWA-5240) examination during system leakage and
hydrostatic tests of all pressure retaining Class 1”
components according to Table IWB 2500-1 category B-P;
Class 2 components required to operate or support the
safety function according to Table JWC 2500-1 category C-
H: and Class 3 components in support of emergency core
cooling according to Table IWD 2500-1 category D-B.

{4) Detection of Aging Effects: Degradation of the
component due to corrosion would result in leakage of .

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, 10CFR50 Appendix B, and
ASTM standards, using a variety of nondestructive

techniques includlni visual, ultrasonic, -

Yes.
Element 4
should be
further
evaluated

coolant. However, a one-time inspection of re; tative Pva)
o s meuiton S a1 V|
ons system should be conducted to ensure that- W ¢ W

dese wﬂc@d’

V D1-7
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v ENGINEERED SAFETY FEATURES

Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP}

Evaluation and Technical Basis

Further
Evaluation

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 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.

4 examination during system leakage test and system

AN

(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) Parameters Monitored/ : 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)

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 Effects: Degradation of the
component due to SCC can not occur without leakage of

t. However, a one-time inspection of representative
samplesf 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, 10CFRS0 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.
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. (8 & 9)'
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval , 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: SCC has been -
observed in safety injection lines (IN 97-19 & 84-18),
charging pump casing cladding (INs 80-38 and 94-63), and

Yes,
Element 4
should be
further
evaluated

instrument nozzles in safety injection tanks (IN 81-05)—

V D1-31
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v ENGINEERED SAFETY FEATURES

D1.

EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

Further
Evaluation

Inservice inspection in conformance
with ASME Section X1 (edition specified
in 10 CFR 50.55a), Table IWC 2500-1,
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 (RG) 1.44
to avoid sensitization of stainless
steels, inservice inspection fn

- | 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

(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 XI, 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 corrosion would result in leakage of

However, a one-time inspection of representative
sample of the system population and most susceptible
tions j# 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 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 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
mspecuonshmxldbeusedhodwtatetheﬁequencyofﬁmme
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
TWA-4000 and IWB-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

: Localized corrosion is likely to occur at
crevices that may allow buildup of impurities due to
stagnant conditions.

Yes,
Element 4
should be
further
evaluated

(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
RWT. (2) Actions: Selection of material in
compliance with the requirements of Regulatory Guide
(RG] 1.44 prevents or mitigates SCC. Control of water
chemistry is based on plant technical specifications.

emergency core cooling. and water ]
chemistry control program based on (3} Parameters Monitored/ Inspected: The AMP monitors
plant technical specifications. the effects of SCC on intéended function of the RWT by - -

Yes,
Element 4
should be"
further
evaluated

V D1-33
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v ENGINEERED SAFETY FEATURES
Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Aging Management Program {AMP)

Existing

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

detection of 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 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
Co0 However, a one-time inspection of representative
Sample of the system population and most susceptible

| jocatiops’in the system should be conducted to ensure that
significant degradation s not occurring and the
component intended function will be maintained during
the extended period. Follow up actions are based on the
tnspection 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 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. 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
conformarnice with TWA-4000 and IWB-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 30 and
will continue to be adequate for the period of license
renewal (10) Operating Experience: Although the primary
pressurebomadaxypipingofPWRs have generally not been
found to be affected by SCC because of low dissolved
oxygen levels and control of primary water chemistry,

t 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 punip 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). ~

Same as effect of Corrosion/Boric Acid
Wastage of Item D1.1.7 Bolting for
connections in Items D1.1.1 thru

D1.1.5.

Same as efject of Corrosion/ Boric Acid Wastage of ltem
D1.1.7 Bolting for flange connections in Items Dl1.1.1 thru
D1.1.5.

No
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D2 Emergency Core Cooling System (BWR)

D2.1

D2.2

D2.3

D2.4

D2.5

Piping & Fittings

D2.1.1

D2.1.2

D2.1.3

D2.1.4

D2.1.5

D2.1.6

D2.1.7

D2.1.8:

'D2.1.9

D2.1.10

D2.2.1

D2.2.2

D2.2.3

High Pressure Coolant Injection (HPCI)
Reactor Core Isolation Cooling (RCIC)
High-Pressure Core Spray (HPCS)

Low-Pressure Core Spray (LPCS)

Low Pressure Coolant Injection (LPCI) or Residual Heat Removal
{RHR)

Lines to Spent Fuel Pool (SFP) and Suppression Chamber (SC)
Lines to Containment Spray System (CSS)

Aﬁtomatic Depressurization System (ADS)

Lines to HPCI and RCIC Pump Turbine

Lines from HPCI and RCIC Pump Turbines to Condenser

. Pumps (HPCS or HPCI Main & Booster, LPCS, LPCI or RHR, & RCIC)

Bowl/Casing
Suction Head

Disbharge Head

Valves (Check, Control, Hand, Motor Operated, & Relief Valves)

D2.3.1

Body and Bonnet

Heat Exchangers (RHR & LPCI)

D2.4.1

D2.4.2

D2.4.3

D2.4.4

Tubes
Tubesheet
Channel Head

Shell

Header and Spray Nozzles System
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D2.5.1 Piping and Fittings

D2.5.2 Flow Orifice

D2.5.3 Headers

D2.5.4 Spray Nozzles
D2.6 Isolation Condenser

D2.6.1 Tubing

D262 Tube;heet

D2.6.3 Channel Head

D2.6.4 Shell
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v ENGINEERED SAFETY FEATURES

D2.

EMERGENCY CORE COOLING SYSTEM {Boiling Water Reactor)

Existing
Aging Manage_ment Program {AMP)

Evaluation and Technical Basis

Further
Evaluation

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 XI
{edition specified in 10 CFR 50.55a),
Table IWC 2500-1, examination
category C-H for pressure retaining
Class 2 components.

(1) 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/

: The AMP monitors the effects of corrosion by
detection of coolant leakage by inservice inspection (ISI).
Inspection requirements of ASME Section X1 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 @f Aging Effects: Degradation of the
component due to corrosion would result in leakage of

_ However, a one-time inspection of representative

e 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, 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 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) Corrective Actions:
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 according to IWA-7000 and IWB-7000. (8 & 8)

ion Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are tmplemented 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 corrosiqp is
likely to occur at mechanical joints, because of crevice
geometry at the sealing surfaces that may allow butldup of
impurities due to stagnant conditions. No significant
corrosion related problem has been reported for piping and

sample O}

Yes,
Element 4
should be
further
evaluated

fittings in BWR emergency core cooling system.
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v ENGINEERED SAFETY FEATURES .

D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page) :
implemented in accordance with requirements o
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
maintaining water chemistry
conditions; 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 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 ns.

{1) Scope of Program: The program relies on preventive
measures to mitigate general, crevice, and pitting
corrosion and combination of inservice inspection (ISI)
and inservice testing {IST) 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/Inspected: The
AMP monitors the effects of corrosion by ISI to detect
coolant leakage and IST to evaluate component
performance. Inspection requirements of ASME Section
X1 specify visual VT-2 (IWA-5240) examination during
system leakagé 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
sectiger ISTE). (4) Detection of Aging Effects:

Degradation of the component due to corrosion would
result in le: t or degradation of component
performance one-time inspection of
representaty he system population and most
susceptible(locgtio n the system should be conducted to
ensure that degradation is not occurring and

the component i
during the extended period. Inspection is performed in
accordance with the requirements of ASME Code,
10CFRSO Appendix B, and ASTM standards. using a
variety of nondestructive techniques including visual,
ultrasonic, and surface techniques. (5) Monitoring and
Trending: 1SI/IST 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 résuilts 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 angd
hydrutaucwstsmevaluatedmaceoxdancewlthlwce
3100 and acceptance standards of IWC-3400 and IWB-38516

for Class 2 components. Any evidence of aging effects or

Yes,
Element 4
should be
further
evaluated

Prior to service,
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v ENGINEERED SAFETY FEATURES

D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further

Evaluation

{continued from previous page)

corrective measures are needed to meet the requirements
of WB-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 tmplemented 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
Telated problem has been reported for pumps in BWR
emergency core eoolinésystem.

Same as for Erosion/Corrosion of Item
D2.1.9 lines to HPCI & RCIC pump
turbine and D2.1.10 lines from HPCI &
RCIC pump turbine to condenser.

Same as for Eroston/Corrosion of Item D2.1.9 lines to
HPCI & RCIC pump turbine and D2.1.10 lines from HPCI &
RCIC pump turbine to condenser.

Element 1
should be
further

evaluated

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; inservice inspection in
conformance with ASME Section XI
{edition specified in 10 CFR 50.53a),
Table IWC 2500-1, examination
category C-H for pressure retaining
Class 2 components; and based on the
testing requirements of 10 CFR 50.552
for ASME Code Class 2 valves, staff
guidelines of NRC Generic Letter (GL) 89-
04 regarding the scope of inservice
testing (IST), and Information in NRC
IN 88-70 regarding scope and testing of
safety-related check valves, and in GL
96-05 regarding safety-related motor-

"| operated valves, IST is performed in

accordance with ASME Subsection IWV
{Operation and Maintenance Code
Appendix [ and Subsection ISTC). to
ensure that the changes in design-basis
performance of safety-related valves
resulting from degradation can be
identified and managed.

(1) Scope of Program: The program relics 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 emergency core cooling system
components. {2} Preventive Actions: Mitigation is by
monitoring and control of water chemistry to minimize
concentration of corrostve impurities by following EPRI
guidelines of TR-103515 and implemented through the
plant technical specifications. (3) Parameters
Inspected: The AMP monitors the effects of corrosion by
ISI to detect coolant leakage and IST to evaluate
component performance. Inspection requirements of
ASME Section XI 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 |
ts of 10 CFR 50.56a for ASME Code Class 2 -
valves and additional guidelines of NRC GLs 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 Effects: Degradation of the
component due to corrosion would result in leakage of
coolant or degradation of component performa Ef~
However, a one-time inspection of representativyesa
of the system population and most susceptible } x
the system should be conducted to ensure that sighil
degradation is not occurring and the component intend
function will be maintained during the extended perfod.

is performed in accordance with the

ts of ASME Code, 10CFR50 Appendix B, and
ASTM standards, using a variety of nondestructive. .

.....

e teiing wiooar aitmaonle, and murfase |

techniqux ’ .
techniques. {5) Monitoring and Trending: IS11ST

Yes,
Element 4
shouid be
further
evaluated

V D2-15
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E Fan Cooler System

E.l

Fan Coolers

E.1.1
E.1.2
E.1.3
E14
E.1.5

E.1.6

Cooling Coils
Fan Housing
Blades
Fasteners
Piping

Fittings
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Major Electrical Components

A.  Electric Cables

Electrical Connectors

Electrical Penetration Assemblies
Electrical Buses

Electrical Insulators

Transmission Conductors

Ground Conductors /. Cavornd Ginid
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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.14 Jacket

~————

VI A-1

Draft November 12, 1999



Not Y\cc&s/fauz,é,% %&-o 3/9»0—-5 e
ke Rize Zivaedax w\&i’m& bt
not 2ivilex MM&L&»L%

Mediew vollege eadles nowm
LUQ?O'QJB& W wL;e_g.‘/S‘/\a\.z,Q&s e

This review table addresses electric cablef, including power, instrumentation and control (1&C)

cables. The power cables addressed are Jow-voltage (< 1000-V) and medium voltage (2kV to 15
KV), (riictrrre ST T constraoaeRsasseaweics) High voltage power cables (>15 kV) have
unique, specialized construction and must be evaluated on an application specific basis. Since the
cable types addressed herein are very similar in cesstrctiowssd-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.

Vl. ELECTRICAL COMPONENTS
A. Electric Cables

Systems, Structures and Components -

System Intérfages

Electric cables functionally interface with all plant systems that rely on electric power and/or
instrumentation and control. Physical interfaces include routing in cable trays and conduits.

>¥ IV\(:.M s ¥ Zzét"rwavx_ aﬁ"?"\g \V\Wﬁﬁ,ewxl—iab/
U haceessible and U bunid cable
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'VI. ELECTRICAL COMPONENTS

A. Electric Cables

b.

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
ALl | Power, Conductor Copper Humid, Increased Corrosion IE Bulletin 79-1B
Control, & ecoated or Chemical circuit . (DOR Guideline)
Instrument non-coated | Exposure resistance,
Cables estranded or heating, NUREG-0588
solid . | signal noise, - :
circuit failure IEEE Standards
Add ¢ 323-1971
* 323-1974
T‘-W"f?ﬂ . o 383-1974
%" e * 317-1976
Jf * 338-1987
Y . e 1205-1993
Regulatory Guide
1.89, Rev. 1
10CFR50.49
EQ Rule

VI A3
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VI. ELECTRICAL COMPONENTS
A. Electric Cables

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 79-01B (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 1E 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 Il requirements. The original
qualification of many of these components
might not have included pre-aging prior to
exposing them to accident conditions.

45
-| frtightof case (iii), the EQ process was evaluated as an aging

qualified. It does not require the use of prevention of mitigation Qualified
measures, or the use of condition/performance monitoring. Equipment
Therefore, EQ cannot be considered a typical aging management Yes.
program. However, the TLAA does provide some assurance that
the effects of aging will not be problematic during the qualified life | In the case
of the equipment. As such, EQ can be considered part of an aging | where the
management program for license renewal if the licensee can show | TLAA is
i) the TLAA remains valid for the period of extended : projected to
operation, the end of
ii) the TLAA is projected to the end of the period of extended | the period
operation through re-analysis, or of extended
iii) the effects of aging on the intended function(s) will be operation,
adequately managed during the period of extended operation. the analysis
attributes
For case (i), the existing qualification is acceptable for extended identified
life and no further evaluation is necessary. should be
addressed

For case (ii), a re-analysis is necessary to extend the qualificd life
of the equipment. In the re-analysis, attributes that should be
addressed include analytical methods, data collection and reduction
metheds, 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

Fo%z.

management program based on the 10 criteria identified in the
draft SRP-LR. The following summarize this evaluation:

(1) Scope of Program: The EQ requirements apply to electric
equipment important to safety, which includes those electrical
components within the scope of license renewal (i.., cables,
connectors, and penctration assemblies). (2) Preventive Actions: -
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 Monitored/Inspected: EQ is not a condition or
performance monitoring program. As such, it does not identify
any parameters to be monitored to manage the effeotsof aging.

qualifieddifer (5) Monitoring and Trending: EQ doces 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

for the equipment to be ntally

Existing Further |
Aging Management Program (AMP) cal Basis Evaluation
A. Environmentally Qualified ¥ i A,
rocess accounts for aging through the use of a—| Environme

VI A-4
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V1. ELECTRICAL COMPONENTS
A. Electric Cables

Structure and Region of : Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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VI. ELECTRICAL COMPONENTS
A. Electric Cables

Further |-
Evaluation and Technical Basis Evaluation
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. Research 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
. Ov such, no acceptance criteria are established for equipment
o fn-ra&» 'Qutcf ion while in service. (7) Corrective Actions: 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 & 9) Confirmation process and Administrative
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 voltagé 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 (11%) and
splices (17%).
- Most of the failures are detected by operation of the
component; relatively few are detected by maintenance or
surveillance.

Existing
Aging Management Program (AMP)

Another EPRI study on low-voltage environmentally qualified
cables presented in an industry report (EPRI TR-103841, 6/94)
analyzed Licensece 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 (11 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.
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V1. ELECTRICAL COMPONENTS

A. Electric Cables

Item

Structure and
Component

Region of-
Interest

Material

- Environ-
ment

Aging
Effect

Aging
Mechanism

References
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ELECTRICAL COMPONENTS
A. Electric Cables

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 (41%) 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.c., DOR guidelines, NUREG-0588 Cat. I), 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 concemns 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:
e The adequacy of older EQ requirements for license renewal,
as well as for the current licensing term
e  The adequacy of accelerated aging techniques to simulate
long-term natural service aging
e  The possibility that unique failure mechanisms exist for
bonded jacket and multi-conductor cable configurations that
are not adequately addressed in EQ
e  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 ‘lha&.’ teludes .

Presently, GSI-168 is an open generic issue rlated-to license

renewal, and research is ongoing to provide information to resolve
it. Specific issues being addressed in this research are presented in

Nevediss
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Vi. ELECTRICAL COMPONENTS
A. Electric Cables

Structureand |  Region of Environ- " Aging Aging
Item Component Interest Material ment Effect Mechanism References
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VI. ELECTRICAL COMPONENTS
A. Electric Cables

\QJM@Q Ao the E@

/Q,BLU-\JDH@XL
T A C cables =u fhe condext =f

Equipment ( ccesSoble

In many applications, electrical

may not be environmentally qualified, and
other aging management programs may be
applicable. The following are examples.

B. Non-environmentally Qualified C,a—(o(g
“2“ fﬂol et

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 surface
anomalies, such as discoloration, crackin!(—
surface contamination that would indicate the
presence of seeie.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 yasianseterricatzonpoments. I
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.

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

of extended operation.” ‘Yl.t)—t_

It should be noted that, currently, there are no table non-
destructive CM techniques to measure the integrity of electric

cables in situ. ilities cantake 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 sew?{»/
promising CM techniques for monitoring degradation of cables is
the subject of an ongoing NRC research program. The results of
this program will be part of the resolution of GSI-168.

ualified Equipment

B. Non-environmentall

® 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.

R 'gréb,t‘mi_

Discuss _j'l,w;

e Vhe
Cavdvxf 0% cﬁ |

Existing Further
Aging Management Program (AMP) Evijuation and Technical Basis Evaluation
NUREG/CR-6384. Oice this generic issue is resolved, guidance
will be provided - license renewal. Ja-the——
] interim—NRC-lotter-dated-June-2;-19938 -V::.-‘.’:'tr;-'-..'- o

l 3R o2 l——

G by

3

/QVDD"\J

TXxe ¢

B. Non-
environme
ntally
Qualified
Equipment

Yes.

A plant
specific
evaluation
is required.

ables
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V1. 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.1.1).
Metallized cable
mylar tape
Al3 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 (4.1.1).
(Power error, leakage | of water
Cable) current trees in
power
cables
A XL
ey o
s , Evnbrtll
e : ,?e_
% & Z&fw . \Meed’
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VI. ELECTRICAL COMPONENTS
A. Electric Cables

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for
cables (4.1.1).

B. Non-environmentally Qualified

Equipment
Same as effect of corrosion on conductor for
cables (A.1.1).

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

B. Non-environmentall'x Qualified Equipment

Same as effect of corrosion on conductor for cables (A.1.1).

Note:
The most probable location for shicld wire corrosion is at exposed
sites, such as terminations on equipment or terminal strips

A.
Environme

ntally
Qualified
Equipment
Same as
effect of
corrosion
on
conductor
Jor cables
(A.1.1).

B. Non-
environme

ntally
Qualified
Equipment
Same as
effect of
corrosion
on
conductor
Jor cables

(A.1.1).
A

A. Environmental ualified Equipment
Same as effect of corrosion on conductor for
cables (A4.1.1).

B. Non-environmentally Qualified

Egquipment
Same as effect of corrosion on conductor for

cables (A.1.1)

A. Environmentally Qualified Equipment
Same as effect of corrosion on conductor for cables (4.1.1}.

B. Non-environmentally Qualified Equipment
Same as effect of corrosion on conductor for cables (4.1.1).

Note:
Underwater cables or cables with prolonged exposure to humid
environment, should be specifically designed for such applications.

Environme .
ntal

alified
Equipment
Same as
effect of
corrosion
on
conductor

B. Non-
environme
ntally
Qualified
Eguipment
Same as
effect of
corrosion
on
conductor
- for cables
(4.1.1).

VI A-12
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VL. ELECTRICAL COMPONENTS

A. Electric Cables

Draft November 12,1999

Structure and Region of Environ- Aging Aging
Item Component Interest Material ‘ment " Effect Mechanism References
A.13 | Power, Insulation Polymers High temp., | Loss Hardening, | Same as effect of
: Control, & such as Radiation, | of dielectric | Cracking corrosion on
Instrument XLPE, EPR, | Oxygen, strength, conductor for
Cables SR and leakage cables (4.1.1).
Internal current,
Ohmic signal noise/
heating error, circuit
(Power failure
Cables)
VI A-13
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V1. ELECTRICAL COMPONENTS
A. Electric Cables

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.

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
A. Environmentally Qualified Equipment A. Environmentally Qualified Equipment A.
Same as effect of corrosion on conductor for | Same as effect of corrosion on conductor for cables (4.1.1). Environme
cables (A.1.1). : ntally
) Qualified
Equipment
Same as
effect of
corrosion
on’
conductor
Jor cables
(4.1.2).
B. Non-environmentally Qualified B. Non-environmentally Qualified Equipment B. Non-
Equipment Same as effect of corrosion on conductor for cables (4.1.1). environme
Same as effect of corrosion on conductor for . ntally
cables (A.1.1). Note: Qualified
Some applications use different insulation materials, such as Egquipment
mineral insulation and polyimides (e.g., Kapton) which may be Same as
susceptible to different aging mechanisms. effect of
corrosion
Cracking can be initiated in a an embrittled cable by any on
movement of the cable, such as a seismic event, maintenance conductor
activities, or vibration from nearby operating equipment. for cables
(4.1.1).

VI A-14
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V1. ELECTRICAL COMPONENTS
A. Electric Cables

Structure and Region of Environ-. Aging Aging
Item Component Interest Material ment Effect Mechanism References
A.l4 | Power, Jacket Polymers High temp., | Loss of Hardening, | Same as effect of
Control, & such as Radiation, | mechanical Cracking corrosion on
Instrument Neoprene, Oxygen and environ- conductor for
Cables CSPE, PVC mental [ cables (4.1.1).
protection to
underlying
insulation.
Exposure of
insulation to
outside
conditions.
VI A-15
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VI. ELECTRICAL COMPONENTS
A. Electric Cables

1

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for
cables (4.1.1).

B. Non-environmentally Qualified

Equipment
Same as effect of corrosion on conductor for

cables (4.1.1).

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 (4.1.1).

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
Jor cables
(4.1.1).

B. Non-
environme

| ntally

Qualified
Egquipment
Same as
effect of
corrosion
on
conductor

{ for cables

(A.1.1).

V1 A-16
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VI. ELECTRICAL COMPONENTS

A. Electric Cables

Draft November 12, 1999

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A.14 | Power, Jacket Polymers High temp., | Loss of fire Loss of fire | Same as effect of
Control, & such as Radiation, | protection retardant corrosion on
Instrument Neoprene, Oxygen i conductor for
Cables CSPE, PVC . cables (A.1.1).
VI A-17



VI. ELECTRICAL COMPONENTS
A. Electric Cables

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for
cables (4.1.1).

B. Non-envii'onmentxllx Qualified

Eguipment
Same as effect of corrosion on conductor for

cables (4.1.1).

A. Environmentally Qualified Equipment
Same as effect of corrosion on conductor for cables (A. L.

B. Non-environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

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.

A,
Environme

ntally
Qualified
Eguipment
Same as
effect of
corrosion
on
conductor
Jor cables
(4.1.1).

B. Non-
environme
ntally -
Qualified
Equipment
Same as
effect of
corrosion
on
conductor
Jfor cables
(4.1.1).

VI A-18
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V1. ELECTRICAL COMPONENTS
A. Electric Cables

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A.1l4 | Power, Jacket Polymers Vibration, | Exposureof | Wearand Same as effect of
Control, & such as maint- insulationto | 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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V1. ELECTRICAL COMPONENTS
A. Electric Cables

Add o Zacliow

vl

Now - exw ivenn ety
Arratifred Cobles
(l‘ﬂa_ca:%}bca_ &
bu:u‘-e_ak)

Existing » Further
| Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
A. Environmentally Qualified Equipment A. Environmentally Qualified Equipment A.
Same as effect of corrosion on conductor for | Same as effect of corrosion on conductor for cables (4.1. 1). Environme
cables (4.1.1). : ) ntally
Qualified
Equipment
Same as
effect of
corrosion
on
conductor
Jor cables
(4.1.1).
B. Non-environmentally Qualified B. Non-environmentally Qualified Equipment B. Non-
Equipment Same as effect of corrosion on conductor for cables (A.1.1). environme
Same as effect of corrosion on conductor for ' ntally
cables (A.1.1). ) Qualified
Note: Eguipment
Wear due to vibration is most probable in locations where jacket is | Same as
adjacent to rough or sharp objects capable of causing cutting, effect of
. chafing or abrasion. corrosion
on
Jackets provide some degree of protection jo underlying insulation | conductor
from expostre to outside stressors, such as radiation, oxygen, Jfor cables
moisture, dirt, dust and other contaminants. (A.1.1).
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B.2

B.3

Electrical Connectors
‘B.1  Splices
B.1.1 Jackets
B.1.2 Seals

B.1.3 Insulators

Mechanical Connectors
B.2.1 Terminal Lugs, compression fittings, fusion connectors, contact pins

Terminal Blocks
B.3.1 Block Assembly

VI R-1
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V1. 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 in junction boxes and various control panels.

Vi B2 ‘
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V1.

ELECTRICAL COMPONENTS

B. Electrical Connectors

g.

Draft November 12, 1999

Structure and Region of Environ- Aging Aging
ftem Component Interest Material ment Effect Mechanism
B.I.1 | Splices Jackets Polymers High temp., | Exposure of | Hardenin, Same as effegt of
Radiation, | insulation and corrosion on
Oxygen - | andinternal | Crackin conductor for
parts to cables (4.1.1).
outside
conditions
AcA vagus_ewg .
+ UUWM‘,Q&-;
4 H
Ccy&au,n.‘,' Tz nt ﬁ«\eve.
A
Tesie S50,
et Copnsel @;g q
lEEE g4,
5Ta-1q¢
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
scalant) Rubber current, cables (A.1.1).
Signal noise/
Error, circuit
failure
V1 B-3
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V1. ELECTRICAL COMPONENTS
- B. Electrical Connectors

Metog everny i
e fPect ag COWEStow 45 a»»«%w@uu}
&/gc.wgfgwﬁ
PM\Jc\oQ_O_«
FYU'&)M@QJ— .;Q*&X‘f e Cyosg - Arel

M@% N

Lices,

Scuune e

Existing

Evaluanon and Techmca.l Basis

Further
Evaluation

Agmg Management Program (AMP)

B. Non-environmentally Qualified

uipm .
Same ﬁgect of corros}' n on conductor for
cables (4.1.1).

Same as,

i _-A_LLI.Lh
on conductor for cables (A.1.1).

A.
Environme
ntally
Qualified
Equipment
St

effect of

corrosion

(

conductor
Jor cables
(4.1.1).

B. Non-
environme
ntally
Qualified
Equipment

< effect of \
corrosion

OFi
conductor
Jor cables
(A.1.1).

B. Non-environmentally Qualified

pr on conductor for
cables (A

Same as n conductor for cables (A.1.1).

pamn

A.
Environ.i::
ntaily
Qualified

Equipment
N me_as
effect of
orrosion,
on
conductor
Jor cables
(A.1.1).

B. Non-
environm¢
ntally
Qualified
Equipment

effect of

corrosion

conductor
Jor cables
(4.1.1).
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VI. ELECTRICAL COMPONENTS
B. Electrical Connectors

Dra

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B.1.2 Splices Seals (potting) Organic High temp. | Moisture Creep, Same as effect of
Compounds Compounds | hmidity, intrusion, distortion corrosion on
(gaskets, or cement, Mech. leakage 7 conductor for
sealant) Rubber Stress current, cables (4.1.1).
Signal noise/
Error, circuit
failure
B.1.3 Splices Insulators (Heat | Organic High temp., | Leakage Hardening | Same as effect of -_‘
shrink, Tape) materials, Radiation, current, and corrosion on
rubber, Oxygen - Signal noise/ | Cracking conductor for
specialty Error, circuit cables (A.1.1).
tapes failure
. Jd
V1 B-5
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VI. ' ELECTRICAL COMPONENTS
B. Electrical Connectors

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaiuation

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).

'A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

B. Non-environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (A.1.1).

A.
Environme

ntally
Qualified
Equipment
Same as
effect of
corrosion
on
conductor
Jor cables
(4.1.1).

B. Non-
environme
ntally
Qualified

Equipment
Same as

effect of
corrosion
on
conductor

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for
cables (A.1.1).

B. Non—envirohmentallx Qualified
Eguipment

Same as effect of corrosion on conductor for
cables (4.1.1).

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

B. Non-environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (A.1.1).

(A1)

>

Environme
ntally -
Qualified

corrosio:
on
conductor
Jor cables
(d.1.1).

B. Non-
environme

effect of

corrosion
on .
conductor
Jor cables

VI B-6
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VI ELECTRICAL COMPONENTS
B. Electrical Connectors

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B.2.1 Mechanical Terminal lugs, Copper Moisture, Increased Corrosion, | Same as effect of
Connectors compression (plated/ chemicals, | circuit oxidation corrosion on

fittings, Nonplated) | oxygen resistance, conductor for
Fusion leakage cables (A.1.1).
connectors current,
Contacts/ signal noise/
pins error

O’%m -

Civeaud

B21 | Mechanical Terminal lugs. | Copper Vibration, | Increased Distortion, | Same as effectof |
Connectors compression (plated/ thermal circuit cracking, corrosion on
fittings., Nonplated) cycling, resistance, work conductor for
fusion repeated . leakage hardening cables (A.1.1).
connectors, connect/ current,
Contacts/ disconnect | signal noise/
pins error
@% ey ~
C ' ‘(caua!'.
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VI. ELECTRICAL COMPONENTS
B. Electrical Connectors

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

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 cona'uctor for

cables (A.1.1).

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

| B. Non-environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

i

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
Jor cables
(A.1.1).

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).

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1).

B. Non-environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (A.1.1).

A
Environme
atally
Qualifiea
Equipment
Same as
effect of
corrosion
on
conductor
Jor cables
(4.1.1).

B. Non- -
environme
atally .
Qualified
Equipment
Same as -
effect of
corrosion
on
conductor
Jor cables
{4.1.1).

Vi B-8
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VI. ELECTRICAL COMPONENTS
B. Electrical Connectors

Structure and Region of Environ- Aging Aging
Itemn Component Interest Material ment Effect Mechanism References
B3.1 Terminal Block assembly | Organic High temp., | Shorting Hardening, | Same as effect of
Blocks Compounds | Radiation, Cracking corrosion on
Oxygen . conductor for
cables (4.1.1).
B.3.1 | Terminal Block assembly | Organic Moisture, Shorting Loss of Same as effect ./ |
Blocks Compounds | Contami- insulating corrosion on
nants properties conductor for
cables (4.1.1).
VI B-9
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ﬁ. ELECTRICAL COMPONENTS
B. Electr_ical Connectors

: Existing
Aging Management Program (AMP)

Evaluation .and Technical Basis .

Further
Evaluation

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).

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 (4. L1).

A.
Environme
ntally
Qualified
Equipment
Same as
effect of
corrosion
on
conductor

B. Non-

corrosion
on
conductor

A. Environmentally Qualified Equipment
Same as effect of corrosion on conductor for
cables (4.1.1).

B. Non-environmental alified
Equipment

Same as effect of corrosion on conductor for
cables (A.1.1).

A. Environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4. L.

B. Non-environmentally Qualified Equipment

Same as effect of corrosion on conductor for cables (4.1.1). ’

A.

VI B-10
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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

The EPA —emeluds %‘T& Ao, et

M@ug aw? cisroeenlid Ppondedion coble
gl pendbrelion cablig, o ratads

J"& bre %e‘lc? wwm&:w \*aowj'% |

c
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V1. ELECTRICAL COMPONENTS
C. Electrical Pénetration 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 fora

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 O;(ggcn boundary | conductor for
Assemblies M‘ e 'al’s cables (4.1.1).

H wﬂa‘ Aue o
'H’\ C"‘W\A().

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 Cx conductor for
Assemblies epoxy/* cables (A.1.1).

metal
Mechanical
swage
VI C-3
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E. Electrical Insulators

E.l1  Station Post Insulators
E.1.l Assembly

E.2  Strain/suspension Insulators
E.2.1 Assembly

€

VI/(!
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V1. ELECTRICAL COMPONENTS
E. Electrical Insulators

Systems, Structures and Components : )

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,
station and switchyard electrical buses and their support

spacing, and support between sub-
structures. Similarly, suspension insulators provide electrical insulation, spacing, and support

between transmission line conductors and their transmission structures.

This review table addresses electric insulators,

ond cﬁt‘s‘\‘mﬁb e roly

System Interfaces

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

V1 E=2 :
Draft November 12, 1999



V1. ELECTRICAL COMPONENTS
E. Electrical Ingsulators

Draft November 12, 1999

Structure and Region of Environ- Aging Aging
Item Component Interest Material " ment Effect .| Mechanism References
E.ll Station post Assembly Porcelain, High Leakage Surface IN 93-95
insulator . Galvanized temperature | current, loss | contaminati
Metals, , dirt, dust, | of function, on or
Stainless salt, cracking oxidation,
Steel, vibration, loss of
Cement and material
humidity g"’e sh— | dueto
E poxy OVesrr. | wear,
corrosion,
mechanical
stress
VI E-3



V1. ELECTRICAL COMPONENTS
E. Electrical Insulators
" Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Insulator Inspection Program As one potential means of managing aging of insulators, an No

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.

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 Actions: 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. (#) 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 and
Administrative 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. (10) 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. -

Vi E4
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V1. ELECTRICAL COMPONENTS
E. Electrical Insulators

Draft November 12, 1999

Structure and Region of Environ- Aging Aging :
Item Component Interest Material ment Effect Mechanism References
E2.1 Strain and Assembly Porcelain, High Leakage .| Surface IN 93-95
suspension : Galvanized | temperature | current, loss | contaminati
insulator | Metals, , dirt, dust, | of function, on or
Stainless salt, cracking oxidation,
Steel, vibration, loss of
Cement and material
humidity, ducto
wind wear,
corrosion,
mechanical
stress,
vibration
VI E-5



F.

Transmission Conductors

F.1 Conductor
F.1.1- Assembly
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VL. ELECTRICAL COYPONENTS '
F. Transmission Conductors _
Systems, Structures and Compghent,
iésion conductors. Transmission conducfors form: an integral

This review table addresses
part of the utility transmission’§y§tem connecting the power station to offsitg power sources, and
tying the main generator ougpiit to the utility’s power grid.

System Interfa

Transmissiorf 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 F2
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Vi. ELECTRICAL COMPONENTS
F. Transmission Conductors

: Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect | Mechanism References
F.1.1 Transmission Assembly Aluminum, | High Leakage Surface None
conductors . Steel temperature | current, contaminati | -
, vibration, | fatigue onor
dirt, dust, oxidation,
salt, wind, corrosion,
ice, material
oxygen, loss due to
and

wear
humidity
:@a‘—%jub

VI F-3 '
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G.

Ground Conductors

G.1 Conductor
G.1.1  Assembly

VI

-1
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V1. ELECTRICAL COMPO TS
G. Ground Conductorn%;ﬁ&-,é;w é\r‘usg .

Systems, Structures and Components

wn .
This review table addressés ground conductors. The electrical ground conductors make up the
plant’s electrical ground'system. 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.

g% g
System Interfaces

Ground conductors functionally interface with all circuits that are electrically connected to
ground.

VI G-2 '
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‘'VI. ELECTRICAL COMPONENTS
G. Ground Conductors

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment 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
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V1. ELECTRICAL COMPONEN

G. Ground Conductors

Ground Conductor Inspection Progrim

Anspection 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.

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) Preventive Actions:
Any preventive actions that can be taken to mitigate aging
degradation should be identified. (3) Parameter
Monitored/Inspected: The parameters to be momtoredfmspected
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,

1 corrective actions should be implemented to refurbish or replace

components not meeting the minimum acceptance criteria. (8& 9)
Confirmation Process arnd Administrative 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.

Existing Further
Aging Management Program (AMP, Evaluation and Technical Basis Evaluatica
As one potential means of managing aging of ground conductors, No

VI G-4
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AUXILIARY SYSTEMS



Major Plant Sections

New Fuel Storage

Spent Fuel Storage

Spent Fuel Pool Cooling and Cleanup (PWR)

Spent Fuel Pool Cooling and Cleanup (BWR)
Suppression Pool Cleanup System (BWR)

Light Load Handling Systems (Related to Refueling)
Overhead Heavy Load Handling Systems

Open Cycle Cooling Water System (Service Water System)
Closed Cycle Cooling Water System

Ultimate Heat Sink

Compressed Air System

Chemical and Volume Control System (PWR)
Standby Liquid Control System (BWR)

Reactor Water Cleanup System (BWR)

Coolant Storage/Refueling Water System (PWR)
Shutdown Cooling System (Old BWR)

Control Room Area Ventilation System

Auxiliary and Radwaste Area Ventilation System
Primary Containment Heating and Ventilation System
Diesel Generator Building Ventilation System

Fire Protection

Diesel Fuel Oil System

Emergency Diesel Generator System

Liquid Waste Disposal System



\,

T Al. New Fuel Storage
Al New Fuel Storage
Al.l New Fuel Rack

Al.1.1 New Fuel Rack Assembly

VII Al-1 DRAFT - 12/06/99



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

Commission Regulatory Guide 1.26,
Steam, and Radioactive-Waste-Containing Components of Nuclear Power Plants.”

components in the new fuel storage are classified as Group C Quality Standards.

protecting coating. Based on US Nuclear Regulatory

“Quality Group Classifications and Standards for Water,
all

System Interfaces

No other systems contained in this report interface with the new fuel storage.

e

/ 1 While PWR and BWRs are not explicitly mentioned, the term
y auxiliary 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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v AUXILIARY SYSTEMS
Al. NEW FUEL STORAGE

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
Al.1.1 | New Fuel Rack | New Fuel Rack | Carbon Indoors: Loss of General Plant Technical
Assembly Steel Exposed to | Material Corrosion, | Specifications.

temperature Coating
pand Degrada-
humidity tion
conditions
inside the
A uxiliary

Building

Al.1.1 | New Fuel Rack | New Fuel Rack | Carbon Indoors: Local Loss of | Pitting Plant Technical

Assembly Steel exposed to | Material Corrosion | Specifications.
temperature and Crevicel
d Corrosion,
humidity Coating
iconditions Degrada-
inside the tion
Auxiliary
Building

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.

DRAFT - 12/06/99 Vil Al-4



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 my judgement, there are other passive components associated
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.

VII A2-1 DRAFT - 12/06/99
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A2. Spent Fuel Storage

System, Structures, and Components

nd components included in this table comprise the pressurized

water reactor (PWR) spent fuel storage. The PWR spent fuel storage.c_ontains s.tainless 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 spgnt 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. .Base'd on Ui
Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality Group Classifications an

Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Power

Plants,” all components in the spent fuel storage are classified as Group Egtf_zi_htyStarldﬂards

The system, structures, a

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) whi
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. | found reference to boral also.

Consideration should be given to mentioning them as well as
boraflex.
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X AUXILIARY SYSTEMS

A2. SPENT FUEL STORAGE
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
A2.1.1 | Spent Fuel Neutron- Rorafiex  [Immersed irf Loss of Boronj Boraflex EPRI NP-6159.
Storage Racks | Absorbing Chemically | Carbide Degrada- | EPRITR-101926.
Sheets Treated Material; tion EPRI TR- ’
Borated Reduction of . MW
Water Neutron- _t Specifications.
Absorbing T —
Capacity: Gag Operating
Formation Experience
due to NRC IN 87-43.
Shrinkage of NRC IN 93-70.
Boraflex NRC IN 95-38.
Panels NRC GL 96-04.

Technical Specifications (TS) are probably not universally used for
boron control in the poison material aithough they do set an upper
limit on fuel pool reactivity. Cursory TS review in the past did not
indicate control of the poison material by TS other than by
reactivity of fuel in the SFP. s this what is meant by TS?

f—
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vit AUXILIARY SYSTEMS
A2. SPENT FUEL STORAGE

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

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) Measuring
boron areal density by the BADGER
device. (5) Corrective actions should be
initiated if the test results found that
the 5% suberiticality margin cannot be
maintained because of the current or
projected future Boraflex degradation.

(1) Scope of Program: The AMP should focus on managing
the effects of Boraflex material degradation (i.¢., loss of
boron carbide neutron absorber due to gradual
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 garnma
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

Effects: Because Boraflex contains about 25 percent silica,
25 percent polydimethyl soloxane potymer, 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%

suberiticality margin of Ehemmw L~
mintaitied for the period of licerise fenewal. (7)
ve s+ Correctve actons 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) Confirmation
Process, and Administrative 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

Yes, - )
no generic
AMP

adequate for license renewal. (10) Operating Experience:
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AUXILIARY SYSTEMS

vii
A2. SPENT FUEL STORAGE
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
VII A2-6
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A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

A3.1

‘A3.2

A3.3

A3.4

A3.7

Piping

A3.1.1 Pipe, Fittings and Flanges

A3.1.2 Studs and Nuts
Filter

A3.2.1 Studs and Nuts
Strainer

A3.3.1 Studs and Nuts
Check Valve |

A3.4.1 Body and Bonnet

‘A3.4.2  Studs and Nuts

Hand Valve

A3.5.1 Body and Bonnet
A3.5.2 Studs and Nuts
A3.5.3 Linings

Heat Exchanger

A3.6.1 Shell

A3.6.2 Nozzles

A3.6.3 Studs and Nuts
Ion Exchangér

A3.7.1 Studs and Nuts
Pump

A3.8.1 Casing

A3.8.2 Studs and Nuts

VII A3-1
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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
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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 usS
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.
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h's 44 AUXILIARY SYSTEMS
A3, SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor}
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
A3.1.1 |Piping Pipe, Fittings, | Stainless [Chemically | Local Loss of | Pitting and| ASME Section XI,
and Flanges Steel (SS}  [Treated Material Crevice 1989 Edition.
Borated Corrosion [ NRC IN 84-18.
Water - NRC IN 96-11.
NRC GL 88-05
EPRI TR-105714.
< ‘Plant TechoiGal™-{....
}Specifications.
DRAFT - 12/06/99 VII A3-4




A1 14 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 (1) Scope of Program: The AMP relies on monitoring and | Yes,
impurities by monitoring and maintaining the water chemistry and inservice inspection | Element 4
infainigg the borated water (ISh) for managing the effects of pitting and crevice should be
( chemistry 5: accordance with the corrosion on the intended function of the spent fuel pool further
guidelines of EPRI TR-105714 and cooling and cleanup system components. (2} Preventive evaluated
implemented by plant technical Actions: Monitoring and maintaining the system water
specifications, and inservice inspection | chemistry in accordance with the guidelines of EPRI TR-
(ISl is in conformance with ASME 105714 helps to minimize impurities in the system fluid.
Section X1 (edition specified in 10 CFR | The AMP generally contains chemical parameter
50.55a), Table IWD 2500-1, test and specifications, sampling frequency. analysis. and
examination category D-C for systems | corrective actions. Chemical parameters, such as
in support of residual heat removal concentrations of chloride. sulfate, oxygen, and
from spent fuel storage pool. impurities are monitored and controlled. The preventive
actions, however, are considered inadequate because of
inadvertent introduction of impurities into the system due
L‘éw to unacceptable levels of contaminants in the boric acid,
/(6 ¢ exposure of the spent fuel pool free surface to airborne
L g/‘ F contaminants {IN 84-18), or from ingress of demineralizer
6 A @ 7 resins (IN 96-11). (3]} Parameters Monitored/Inspected:
mﬂ/ % - r'.l The system water chemistry is monitored and controlled
(_) to mitigate the effects of pitting and crevice corrosion on

category D-C of ASME Section XI Table IWD 2500-1
(/ { requires visual VT-2 examination during system leakage
L0 /t v and hydrostatic test. (4) Detection of Aging Effects: Within
\ ki M the spent fuel pool cooling system there are regions of low
v) f and stagnant flow conditions where impurities and/or
/{ corrosive chemicals may concentrate and cause crevice
- and pitting corrasion. VT-2 examination of ASME Section
I) . X1, Table IWD 2500-1 will not detect pitting and crevice
6{‘ corrosion. Therefore, a(gne-time nspection of
1‘() representative components and susceptible locations
should be undertaken to ensure that significant corrosion
is not occuwrring. Based on piping/component geometry

and fluid flow conditions, s_u;c:p;%}g_cittig_nw_
identified. Follow up actions are based on the inspection

| results and Llagt technical specification. 5) Monitoring
D) and Trending: The results of periodic monitoring of

P J | 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
6’ to plant startup following each refueling outage and
10 hydrostatic test at or near the end of each inspection
P @ )5 interval. (6) Acceptance Criteria: The chemistry
ﬁ M) monitoring program provides specification of chemical
pﬂﬂ parameters and acceptable levels. Any relevant conditions
Po that may be detected during the leakage and hydrostatic
e tests are evaluated in accordance with IWD-3000. (7}
9 op ' Corrective Actions: Plant borated water chemistry control

Vot
(\)TM a fl g ()) ‘ the intended function of the component. Examination
3 .

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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VI  AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mecharnism References
A3.1.1 [Piping Pipe, Fittings, | Carbon hemically | 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-1057 14.
NRC GL 88-05.
Plant Technical
Specifications.
A3.1.1 | Piping Pipe, Fittings, { SS Chemically | Crack Stress ASME Section XI,
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.
VII A3-6
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AUXILIARY SYSTEMS
A3.

v

SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing
Aging Management Program (AMP]

Evaluation and Technical Basis

Further
Evaluation

Long-term exposure of the rubber
linings to borated water can result in
rubber degradation such as, welling,
hardening and cracking which, in turn,
can cause corrosion of the underlying
carbon stee! surfaces. No existing aging
management program.

An inspection program should be implemented to manage
the effects of rubber degradation on the intended function
of the component. The program should include sampling
criteria, inspection method. inspection frequency,
acceptance criteria, and corrective action. Plant specific
aging management program is to be evaluated.

Yes,
no existing
AMP

The AMP relies on minimizing
impurities by monitoring and
maintaining reactor coolant and
cooling water chemistry implemented
by plant technical specifications, and
inservice inspection (ISI} 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 program relies on monitoring
and maintaining reactor coolant and cooling water
chemistry and inservice inspection (IS} for managing the

1 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 Monitored/Inspected: 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 XI Table WD
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 TWD 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) Mornitoring
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

Yes,
Element 4
should be
further
evaluated
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VIl  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
A3.6.1 |Heat Shell, Cs, ir, leaking| Loss of Boric Acid | NRC GL 88-05.
thru Exchanger Nozzles LAS hemically | Material Corrosion
A3.8.3 {external [Treated
surface), bomted
Studs and Water
Nuts .
A3.7.1 |lon Exchanger { Studs and CS, LAS Air, leaking{ Loss of Boric Acid | NRC GL 88-05.
: Nuts Chemically | Material Corrosion
Treated
Borated
[Water
A3.8.1 | Pump Casing S8, IChemically | Loss of - Pitting and| ASME Section XI.
CS with SS [Treated Material Crevice 1989 Edition.
Cladding elorated Corrosion, | ASME OM Code-
ater Cavitation | 1990, Subsection
Erosion ISTB.
NRC GL 88-(4.
NRC IN 84-18.
NRC IN 96-11.
EPRITR 105714.
" Plant Technical
Specifications.
R
e

The pump vent pipe has a history of a few problems. Should it be
mentioned explicitly?

DRAFT - 12/06/99

VII A3-16




Ad4. 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

VII A4-1
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v AUXILIARY SYSTEMS

A4. SPENT FUEL POOL COOLING AND CLEANUP {Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(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.

The AMP relies on minimizing
impurities by monitoring and
maintaining the system water
chemistry implemented by plant
technical specifications, and inservice
inspection {ISI) is in conformance with -
ASME Section X1 (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 program relies on monitoring
and maintaining the chemistry conditions of the system
water for managing the effects of pitting and crevice
corrosion on the intended function of the component.

(2) Preventive Actions: Monitoring and maintaining the
system water chemistry in accordance with the guidelines
of NUREG 0313. Rev. 2 and EPRI guidelines specified in TR-
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
jron and copper are parameters directly related to
corrosion. Examination category D-B of ASME Section XI
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 2500-1
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 Administrative Controls: Site
corrective actions program, QA procedures, site review and
approval process. and administrative controls are
impiemented 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.

Yes,
Element 4
should be
further
evaluated
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v AUXILIARY SYSTEMS
A4. SPENT FUEL POOL COOLING AND CLEANUP {Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
A4.4.1 | Pump Casing SS. Oxygenated | Loss of Pitting ASME Section XI,
CS with SS [Water at Material and 1989 Edition.
Cladding [Temperatur Crevice ASME OM Code-
e up to 51°C Corrosion | 1890, Subsection
(125°F) ISTB. NUREG-
0313 Rev. 2.
NRC GL 89-04.
Plant Technical
Specifications.

EPRI TR-103515

J)
N
)
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Bl. Light Load Handling Systems (Related to Refueling)

Bl.l1 Bridge (for cranes that fall within the scope of 10 CFR 54)
Bl.1.1  Structural Girders

Bi.2 Rail System
B1.2.1 Frame Cut Holes

B1.2.2 Rail

VII B1-1 DRAFT - 12/06/99



| Jitendra Vora - gallcral.wpd Page 1

Jit:

General comments:

Format question: The only difference between the “B1" (Light Load) section and the “B2"
(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:

ltem 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.

temB1.1.1 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.

N ltem B1.2.1 Rail System - Frame Cut Holes (aging effect; cumulative fatigue damage)

I’'m not sure why this item is listed. | assume that this item refers to the rail supports. Why
not group this item with B1.1.1 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.

ltem 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 ltem B1.1.1.

ltem B2.2.1 Rail System - Frame Cut Holes (aging effect; cumulative fatigue damage)

Same comment stated for ltem B1.2.1.



 Jitendra Vora - gallcral.wpd o , } _ o éé;c.jéé;

Item B2.2.2  Rail (aging effect; attrition)

Same comment stated for ltem B1.2.2.



\ P

N

.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

VII B2-1 DRAFT - 12/06/99



Cl.1

Cl1.3

Cl4

Cl1.5

CL6

Piping
Cl.1.1
Cl.1.2
Valves

Cl.2.1

C1l. Open Cycle Cooling Water System (Service Water system)

Piping and Fittings

Underground Piping and Fittings

Body and Bonnet

Heat Exchanger

Cl.3.1 Shell

C1.32 Channel
C1.3.3 Channel Head
C1.3.4 Tube Sheets
C1.3.5 Tubes

Flow Orifice

Cl.4.1 Body

Pump

C1.5.1 Casing

Basket Strainer

Cl.6.1

Body

VII C1-1
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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.

Trtennnd s .
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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v AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
Item Component Interest - Material ment Effect Mechanism References
ClL.1.1 | 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 or Fresh Hinduced, GL 89-13.
Internal Steel (for |[Water Pitting, and
Lining or fresh water Crevice
Coating) only) Corrosion.
FALUM NAM WD ALLoviA
ZRONZE (or
Atume Ul#
ZRoNZE)
DRAFT - 12/06/99 Vil Cl1-4



~ - VI AUXILIARY SYSTEMS
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)]
Structure and Reglon of Environ- Aging Aging
[tem Componernt Interest Material ment Effect Mechanism References
S
Cl.2.1 |Valves and Bronze, Raw, Loss of eneral, ASME Section X1,
{Check, Hand, orinet Stainless [Untreated |{Material icro- 1989 Edition.
& Control (with or Steel, Salt Water iologicallyj NRC IN 94-03.
Valves) without Carbon or Fresh Induced, Plant Technical
Internal Steel {for [Water tting, and { Specifications.
Lining or fresh water revice GL 89-13.
Coating) only) orrosion.
Da AN
A UM VUM (o 4
3 ze N T e QLY I INAM
Bronzg)
.\_\/
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N~ VI AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Ci1.3.1 {Heat Shell, Shell, Shell Side: | Loss of eneral, NRC GL 89-13.
thru Exchanger Channel. Channel. [Treated Material icrobio- | Plant Technical
Cl1.3.5 | (between open | Channel Head.|{ Channel {Water: logically- | Specifications.
cycle and Tube Sheet, Head: Tube Side: Influenced,
closed cycle Tubes Carbon Raw Pitting, and Operating
cooling water Steel: Untreated Crevice Experience
systems) Tube sheet: Salt or Corrosion | NRC IN 81-21.
Aluminum- Fresh Water NRC IN 85-24.
Bronze: - DT ALoy; quNRC IN 85-30.
Tubes: g NRC IN 86-96.
4 Copper- NRC IN 94-03.
Nickel AU MINKA
BN ZE)
) e
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C2. Closed Cycle Cooling Water System

C2.1

Cc2.2

c2.3

c2.4

c2.5

Piping

c2.1.1

Pipe, Fittings, and Flanges

Valves (Check, Hand, Control, Relief, and Solenoid Valves)

C2.3.1
Pump
C2.3.1
Tank

Cc2.4.1

Body and Bonnet

Casing

Shell

Flow Oriﬁce

C2.5.1

Body

VII C2-1
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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 system 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 C1)
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 C1). 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 E1 for chemical and volume control system.
f/;fc‘x);.«/-‘ ]

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 closed cycle cooling water system include the open cycle
cooling water system (Table VII C1), 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.
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v

AUXILIARY SYSTEMS

C2. = CLOSED CYCLE COOLING WATER SYSTEM

Structure and Region of .Environ- Aging Aging
‘Item { Component Interest Material ment Effect echanism References
C2.1.1 |Piping Pipe. Fittings, | Carbon 35°C Local Loss of | General, ASME Sectlon XI.
and Flanges | Steel (CS) [Chemically | Material Pitting, and 1989 Edition.
Treated De- Crevice Plant Technical
mineralized Corrosion | Specifications.
&Water
4
/07/’ ”j PP f ”'IAJ+ Cartin) | Shemitally find! Eosis ARC  INSE0E
3+ Frented 75 Af}f / Grirl S 1,2, &3,
g 7y 4 30
%nn,’/?d(ﬁ% ‘/ ¢ — 7-¢
WRC IFBTT
578
WRC bl FG-0F
e IV 5734
7 887
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C3. Ultimate Heat Sink

C3.1 Cooling Tower

C3.1.1
C3.1.2
C3.1.3
C3.1.4
C3.1.5
C3.1.6
03.1.7.
C3.1.8
C3.1.9
C3.1.10
e C3.1.11
C3.2 Piping

C3.2.1

Foundation

Exterior Concrete Above Grade

Exterior Concrete Below Grade

Interior Slabs

Masonry Block Wall

Concrete Surfaces Exposed to Flowing Water
Columns

Base Plates

Beams

Trusses

Bracings

Piping and Fittings

C3.3 Valves (Check, Hand, and Control Valves)

C3.3.1
C3.4 Pump

C3.4.1

Body and Bonnet

| Casing

Vil C3-1
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C3. Ultimate Heat Sink
System, Structures, and Components

The ultimate heat sink consists of a lake, ocean. river, $g%&y 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 D1 and D2).

Sewe General cowmends %pr conotderidio as abprpust

\, 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
projecting siiting and the rate of siit deposition since the original data 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

- temperatures, and controliing 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
downstream 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

D.2

D.3

D4

Piping

D.1.1 Piping and Fittings
Air Accumulator

D.2.1 Shell

D22 Manvx_ray

D.2.3 = Manway Bolting
Valves

D.3.1 Body and Bonnet
Filter

D4.1 Shell

D.4.2 Manway

D.4.3 Manway Bolting

VI D-1
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D. Compr\ess;tjl Air System
.D.l Piping
D.1.1 Piping and Fittings
D2 Air Accumulator h
D.2.1 Shell
D.2.2 Manway
D.2.3  Manway Bolting ' .

D .2 ———  heck vRlvE

D3  Valves

D.3.1 Body and Bonnet
D.4 Filter

D.4.1 Shell

D42 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
normally Jcontain 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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va AUXILIARY SYSTEMS
D. COMPRESSED AIR SYSTEM
Structure and Region of Environ- Aging Aging
ltem Component Interest Material ment Effect Mechanism References
D.1.1 Piping Piping and Carbon Steel| Internal: | Loss of General and NRC IN 81-38.
Fittings (CS) and Dry, Oil- | Material Pitting NRC IN 87-28.
Alloy Steel €€ _Air; Corrosion | NRC IN 87-28 S1.
# Occa- ) NRC GL 88-14.
sionally | INPO SOER 88-01.
Exposure ASME OM Guide
to Moist Part 17.
CAir. [ o g o]
External: lls, A
. Room Air . 5,7 0 01_
| |EPRL /N
/ NP-r1e17
]
D.2.1 [{Air Shell, CS Internal: |Loss of General and 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 S1.
Bolting 1 = NRC GL 88-14.
sionally \ INPO SOER 88-01.
Che (ke Exposure ASME OM Guide
’ &5 A to Moist Part 17.
V p } ;*L )0 ‘ ‘#— \._AK——-——
Ps ’9/; e vlﬂ . gxtemz::
) K oom 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.
o ~ef, Mree Air. Corrosion { NRC IN 87-28 S1.
NARY .p)\ "" P ‘T Ocea- N , NRC GL 88-14.
0 o AY sionally INPO SOER 88-01. |
3}33 - Exposure ‘ ASME OM Guide
RS to Moist ' Part 17.
st Jae ]
R : External:
i ] Room Air

e’

N
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VII AUXILIARY SYSTEMS
D. COMPRESSED AIR SYSTEM A
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
The aging management program {AMP), | 1) Scope of Program: The program relies on improved Yes,
based on NRC Generic Letter {GL) 88-14 | system inspection and maintenance program to manage Element 4
and INPO's Significant Operating the effects of corrosion on the intended function of the should be
Experience Report (SOER) 88-01, relies | compressed air system. (2) Preventive Actions: The further
on improved system inspections, systemn air quality is monitored and maintained in evaluated.
maintenance, and testing, and generally accordance with manufacturer's recommendations for
includes: (1) frequent leak testing of individual components served. (3) Parameter Monitored/
valves, piping. and other system I : Based on the guidelines of NRC Generic Letter
components, especially those made of (GL) 88-14 perform inservice testing to verify proper air
carbon steel, and (2) preventative | qality. and that maintenance practices, emergency
maintenance program which checKs air | procedures, and training are adequate to ensure that the
quality at several locations in the intended function of the air system is maintained.
system to address various aspects of the | (4) Detection of Aging Effects: Degradation of the piping
inoperability of air-operated would become evident by observation of unacceptable
components due to the presence of oil, leakage rates. However, inspection of representative
water, rust, and other contaminants. components and susceptible locations should be
Corrective actions are taken if any undertaken to provide additional assurance that
parameters are out of acceptable ranges. | significant corrosion is not occurring. Based on piping or
such as moisture content in the system | component geometry and flow conditions, susceptible
air. The ASME Operation and locations can be identified. (5) Monitoring and Trending:
Maintenance {OM) Guide Part 17, Effects of corrosion are detectable by periodic local leak
Performance Testing of Instrument Air | rate tests that also provide for timely detection of aging
System in Light-Water Reactor Power effects based on operating experience. (6) Acceptance
Plants, February 12, 1999 could be used Criteria The testing results are used to verify that the
as guidance for testing of air systems. design and performance of the entire air system is in
accordance with its intended function. (7-9) Corrective
N p v | Actions, Confirmation Process, and Administrative
- >i . o f\/\ ’\ /) )S Controls: Site corrective actions program, QA procedures,
B \_‘] ) LQ )AC7} site review and approval process, and administrative
\ 4’0 ,i i\ \ controls are implemented in accordance with Appendix B
Ve :‘ 3 L' |to10 CFR Part 50 requirements and will continue to be
. C (i adequate for license renewal. (10) Operating Experience:
\,\ \ A V«\\I) Potentially significant problems pertaining to air systems
. v ¥ 1 )t . i\P‘ have been documented in NRC Information Notices (INs)
V g‘, {Y‘ ) & 87-28 and 87-28 S1. Some of the systems that have been
A‘ A\ e o (;T significantly degraded or have failed include decay heat
\ € j’ S A R removal, auxiliary feedwater, main steam isolation,
N\ containment isolation, and fuel pool seal system.
Same as the effects of General and Same as the effects of General and Pitting Corrosion on Yes,
Pitting Corrosion on Item D.1.1 piping | Item D.1.1 piping and fittings. Element 4
and fittings. should be
further
evaluated.
]
1
Same as the effects of General Same as the effects of General and Pitting Corrosion on Yes,
Pitting Corrosion on Item D.1.1 piping Item D.1.1 piping and fittings. Element 4
and fittings. should be
further
evaluated.
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v AUXILIARY SYSTEMS
D. COMPRESSED AIR SYSTEM
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
D.4.1 Filter Shell, CS Internal: | Loss of General and NRC IN 81-38.
thru Manway. Normally |Matertal Pitting NRC IN 87-28.
D.4.3 Manway Dry, Oil- Corrosion | NRCIN 87-28 Sl.
Bolting free Air. - NRC GL 88-14.
Occa- INPO SOER 88-01.
sionally ASME OM Guide
Exposure Part 17.
to Moist .
Air. /T 6‘#\ P
External: D g
Room Air
'ikm\(} P&& o | pye Syt
' Sy ok I,‘“Yog./,«hcv“ﬁ' ,
— (y i 0 T
N e o
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b
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vl AUXILIARY SYSTEMS

D. COMPRESSED AIR SYSTEM
Exlisting 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.1.1 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)

El.1

El1.2

E1.8

El.4

El.5

El.6

El1.7

Piping (1500 psig rating)

El.1.1 Pipe, Fittings and Flanges

El1.1.2 Stud and Nuts

Piping (150 psig rating)

E1.2.1 Pipe, Fittings and Flanges

El.2.2 Studs and Nuts
High-Pressure Valve
E1.3.1 Body and Bonnet
E1.3.2 Studs and Nuts
Low-Pressure Valve

El.4.1 Body and Bonnet
E1.4.2 Studs and Nuts
High-Pressure Pump
E1.5.1 Casing

E1.5..2 Closure Bolting
Low-Pressure Pump
E1.6.1 Casing

E1.6.2 Closure Bolting
Letdown Heat Exchanger
E1.7.1 Tube/Tubesheet
El1.7.2 Studs and Nuts
E1.7.3 Channel/Cover

El1.74 Channel/Welds

VI El-1
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E1.7.5 Shell

E1.8 Regenerator Heat Exchanger
El1.8.1 Tube/Tubesheet .
E1.8.2 Studs and Nuts
E1.8.3 Channel/Cover
E1.8.4 Channel/Welds
E1.8.5 Shell

E1.9 Basket Strainers
E1.9.1 Studs and Nuts

E1.10 Tank

E1.10.1 Studs and Nuts
E1.10.2 Shell
E1.10.3 Manway

E1.10.4 Penetrations /Nozzles

DRAFT - 12/06/99 Vil E1-2
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E2. Standby Liquid Control System (Boiling Water Reactor)

E2.1

E2.2

E2.3

E2.4

E2.5

E2.6

E2.7

E2.8

E2.9

E2.10

Piping

Solution Storage Tank
Solution Storage Tank Heaters
Pump Suction Valves

Injection Pumps

Relief Valves

Injection Valves

Containment Isolation Valves
Injection Sparger

Pump Suction Valves

VII E2-1
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E2..Standby Liquid Control System (Boiling Water Reactor)

E2.1 Piping
v
E2.2 Solution Storage Tank

A

E2.3 Solution Storage Tank Heaters

(£2.4 Pump Suction Valves™"

[

E2.5 Injection Pumps
E2.6 Relief Valves

E2.7 Injection Valves
E2.8 Containment Isolation Valves “

E2.9 Injection Sparger b

E2.10 Bump Suction Valves™ __

. T Sudscizn /s a x(h,/,//c/«?fw,j S;;/!S{(_./-ﬂ-. E o
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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-PFepesasion
s=oaives. 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 IV.Al). 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
E3.1 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
E36 1 Internals

E‘\@/
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Vil AUXILIARY SYSTEMS
E3. REACTOR WATER CLEANUP SYSTEM
Structure and Region of Environ- Aging Aging

ltem Component Interest Material ment Effect Mechanism References .

AN~
. . Cerrec fo 14

E3.4.1 | Regenerative Tubing S Oxygenat | Crack SCC, NRC GL 88-01 R
Heat ed water Initiation IGSCC NRC GL 88-01, b LQ v s
Exchanger at 288°C. | and $1 ) galeteen

And 10 Growth
L — MPamax | —

E3.4.1 | Regenerative Tubing 88 Oxygenat MIC .
Heat ed water A A ¢ s
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 | at288°C. | and NRC GL 88-01

And 10 Growth NRC GL 88-01,
MPa max. S$1
S S S NRC IN 90-

E3.4.2 | Regenerative Shell HSLAS Oxygenat MIC
Heat with SS ed water
Exchanger cladding | at288°C.

And 10
MPa max.

E3.5.1 | Non- Tubing S8 Oxygenat MiC
Regenerative ed water
Heat at 288°C.

Exchanger And 10
MPa max.

E3.52 | Non- Shell HSLAS Oxygenat MIC
Regenerative with SS ed water
Heat cladding | at 288°C.

Exchanger And 10
MPa max.
XILIARY SYSTEMS M“’\
E3. REACTOR WATER CLEANUP SYSTEM (ltem E3.4.2 continued) S

Aging Management Program Evaluation and Technical Basis Evaluation P(L{Cl . h‘ L

... (4) Detection of Aging Effects: Governed by plant- suifo
specific aging management program. {Address MIC and {o }j’
sediment} ... -




Vil AUXILIARY SYSTEMS

E3. REACTOR WATER CLEANUP SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Same as the effect of stress relaxation | Same as the effect of wear on Item C1.2.4 Closure Bolting |No
on Item E3.2 Closure Bolting for Jfor Recirculation Pump.
Recirculation Pump. .
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
B31.1, or other evaluations based on
cumulative usage factor (CUF).
Same as the effect of stress corrasion Same as the effect of stress corrosion cracking on Item Yes.
cracking on Item E3.1: Piping and E3.1: Piping and Fittings beyond second Isolation Valve. | Elements 3
Fittings beyond second Isolation Valve. through 7
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 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 HII (edition specified in
10 CFR 50.55a), Subsection NB, or ANSI
B31.1, or other evaluations based on
cumulative usage factor {CUF).
Materials selection in accordance with | (1) Scope of Program: The program is focused on managing | Yes.
guidelines of NUREG-0313, Rev. 2 and | the effects of SCC of SS cladding on the intended function | Elements 3
requirements of Regulatory Guide 1.43 | of the heat exchanger vessel. NUREG-0313 and GL 88-01, | through7
for the control of stainless steel respectively, describe the technical basis and staff should be
cladding of low-alloy steels. Inservice guidance regarding the problem of IGSCC in BWRs. further
inspection governed by plant-specific {(2) Preventive Actions: Mitigation of IGSCC is by selection | evaluated
aging management program. 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 IGSCC. (3) Parameters Monitored/ 3
Governed by plant-specific aging management program. €t INSERT
{4} Detection qugblgEﬂ'ects:Govmwdbyplant-spedﬁc : !NFBRMM 1ON
aging management program. (5) Monitoring and
Trending: Governed by plant-specific aging management | JO Ad
program. (6) Acceptance Criteria: Governed by plant- M L e )
specific aging management program. (7) Corrective T
Actions: Governed by plant-specific aging management &EDI MENT
program.. {8 & 9) Confirmation Process and : .
Administrative Controls: Site QA procedures, review
approval processes, and administrative controls are
fmplemented in accordance with requirements of
Appenddix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal.

Vil E3-13
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VII AUXILIARY SYSTEMS
E3. REACTOR WATER CLEANUP SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism 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-180. - -
max.
- — T T e e
Regenerative Shell . HSLAS Oxygenated MIC -
Heat Exchanger with 8S water at
cladding 288°C. And
10 MPa
max.
= - o ‘ M ————
N Non- Tubing S Oxygenated| Cumulative | Fatigue ASME Section III,
S Regenerative water at Fatigue 1989 Edition.
Heat 288°C and | Damage ANSI B31.1.
Exchanger 10 MPa GSI-190.
: :
L
/‘/??/ E3.5.1 Oxygenated MiC
M water at ’
, 288°C. And
\ 10 MPa
\_ max.
—~ R T ~
E3.5.2 | Non- f Shell S Oxygenated} Cumulative | Fatigue ASME Section
water at Fatigue 1989 Edition.
188°C and | Damage ANSI B31.1.
1 MPamax) . . | GSI-190.
Oxygenated MIC
water at
288°C. Ard
10MP2
max. _
\\// .
VIl E3-14
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E4.1
E4.2
E4.3
E4.4
\v.
E4.5
R

E4. Coolant Storage/Refueling Water Cleanup System

Refueling Water Tank (RWT) Heating

E4.1.1 Piping and Fittings
RWT Circulation Pump

E4.2.1 Bowl/Casing

E4.2.2 Bolting

Valves

E4.3.1 Body

Heat Exchanger (RWT Heating)
E4.4.1 Bonnet or Cover
E4.4.2 Tubing

E4.4.3 Shell .

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

VII E4-1
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Vi AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(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 96-1 1).
Corrosion has been observed in safety injection systems,
e.g.. guide rings of relief valves (IN 98-23) and charging

] pump casing (IN 94-63). ,/1>/'

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.

(1) Scope of Program: The staff guidance of Generic Letter& D™

(GL) 88-05 provides assurances that a program has been
implemented consisting of measures to ensure that the
effects 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/Inspected: 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 X1 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 Effects: Extent and frequency 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 IWD-3000 for Class 3
components. (7] Corrective Actions: Repair and
replacement are in conformance with IWA-4000 and IWB-
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 Experience: 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

VII E4-11
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v AUXILIARY SYSTEMS
EA. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
E4.3.1 |Valves Body and S, Up to 65°C |Loss of Crevice and| ASME Section XI,
{Check Valves, | Bonnet CS with SS | Chemically| Material Pitting 1989 Edition.
Control Cladding Treated Corrosion {NRC IN 84-18.
Valves, Hand Borated NRC IN 94-63.
Valves]) Water NRC IN 96-11.
NRC IN 98-23,
Plant Technical
Specifications.

EPRI TR 102134.

DRAFT - 12/06/99 VII E4-12
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v AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM {Pressurized Water System)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis /

{continued from previous page)

boric acid wastage (IN 86-108 S3) at Calve Unit
(Feb. 1994) and Three Mile Isk 1 (March 1994}

indicate that. although implgfnentation of GL 88-05.
ensures timely detection of feakage, there may still be a
lack of awareness of the cofditions that can lead to boric
acid wastage. '

s

The AMP relies on monitoring and
maintaining water chemistry in
accordance with the guidelines of EPRI -
TR 102134 and implemented by the
piant 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.

ot

(1) Scope of Program: The progr:
measures to mitigate crevice or pitting corrosion and
combination of inservice inspection (ISI) to monitor the
effects of corrosion on the intended function of the
components. (2) Preventive Actions: Control of halogens
and oxygen in the primary water to less than 5 and
0.01 ppm, respectively, during operation, and monitor and
] . However,
b o
inadvertent inf 5 © 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 corrosion by I3l 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/

ause of

| 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) 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: Localized corrosion is likely to
oceur at crevice geometry where buildup of impurities can
occur. The potential exists for introduction of impurities
into the coolant

ot | 05
gl »(\&“if
' F\){L N
F!.L,JPi
o
Yes
Elements 4 \
e |
further
evaluated
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v 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
E4.4.1 [Heat Bonnet or Bonnet/ Chemically{ Loss of Crevice and|{ ASME Section X1,
thru Exchanger Cover, Cover & Treated Material Pitting 1989 Edition.
E4.4.3 |(if used) Tubing, Irubing: S, |Borated Corrosion |NRC IN 84-18.
(RWT Heating) |Shell Shell: CS Water; and
Chemically
Treated
Heating
Water
E4.4.3, |Heat Shell Shell: CS, Air, Loss of Corrosion/ | NRC GL 88-05.
E4.4.4 |Exchanger {External Nuts: CS, Leaking |[Material Boric Acid |ASME Section XI.
(if used) Surface), Bolts/Studs: | Chemically| Wastage of | 1989 Edition.
(RWT Heating) }Bolting plloy Steel |Treated External {NRCIN 86-108 S3.
Borated Surfaces
Water
DRAFT - 12/06/99 VII E4-14
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v AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Existing Further

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
The applicable AMP relies on material | (1) Scope of Program: The program includes preventive Yes
selection guidelines of Regulatory Guide | measures to mitigate stress corrosion cracking {SCC) of Elements 4
(RQ) 1.44 to avoid sensitization of stainless steel (SS) and inservice inspection {ISI) to and 5
stainless steels, monitoring and monitor the effects of SCC on the intended furction of the § should be
maintaining water chemistry in component. (2) Preventive Actions: Selection of material | further
accordance with the guidelines of EPRI | in compliance with the requirements of Regulatory Guide | evaluated

TR 102134 and implemented by the
plant technical specifications, and
inservice inspection is in conformance
with ASME Section X1 (edition specified |
in 10 CFR 50.55a), Table IWD 2500-1,

test and examination category C-H for
pressure retaining Class 2 components.

v

(RQG) 1.44 prevents or mitigates SCC. Control of halogens
and oxygen in the pritmary 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 IWD 2500-1 category C-H specify
visual VT-2 (IWA-5240) examination during system
Ieakage test and system hydrostatic test of all pressure
retaining Class 2 components. (4) Detection of 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 X1 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 IWA-4000 and IWB-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 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).
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A 04 AUXILIARY SYSTEMS
E4. COQLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Structure and Region of Environ- Aging Aging
ltem Component Interest Material ment Effect Mechanism References
E4.5.4 |Refueling Heating Coil BS Chemically| Loss of Crevice and} ASME Section XI,
Water Tank Treated Material Pitting 1989 Edition.
(RWT) Borated Corrosion
Water: and N
Chemically
Treated
Heating
' Water
E4.5.5 {[Refueling Manhole Nuts: CS, Air, Loss of Corrosion/ | NRC GL 88-05.
Water Tank Bolting Bolts/Studs: |Leaking Material Boric Acid |ASME Section XI,
{(RWT) Alloy Steel |Chemically Wastage of | 1989 Edition.
Treated External |NRCIN 86-108 S3.
- Borated Surfaces
M A
E4.56 |Refueling Perimeter Seal[Cold Plastic {Air Loss of eatheringj
Water Tank ___)Coal Tar elasticity
(RWT) N Pitch {drying out) /7
Flashing /

DRAFT - 12/06/99
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ES. Shutdown Cooling System (Older BWR)

E5.1

E5.2

E5.3

E5.4

Piping
E5.1.1
E5.1.2
Pump

E5.2.1
E5.2.2
Valves
E5.3.1

E5.3.2

Piping and Fittings

Bolting

Bowl/Casing

Bolting

Body and Bonnet

Bolting

Heat Exchanger

E5.4.1

E5.4.2

ES.4.3

E5.4.4

E5.4.5

Tubes

“Tubesheet

Channel and Head
Shell

Bolting

Vil ES5-1
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VI AUXILIARY SYSTEMS

ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

~ Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

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.

(continued from previous page)

evaluated in accordance with IWC-3100 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 WB-3142 and [WA-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 Experience: Localized corrosion is likely to
where buildup of impurities can

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) of
stainless steel (SS) and inservice inspection (IS]) 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
Monitored/Inspected: 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
[WC 2500-1 for Class 2 valves, category C-G specifies for all
valves in each piping run examined under category C-F-1,
surface examination of either the inside or outside surface
of all welds extending 1/2 in. on cither side of the weld. In
a group of muitiple valves of similar design, size, function,
and service in a system, examination of only one valve is
required. {4) Detection of Aging Effécts: 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) 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

No
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v AUXILIARY SYSTEMS .
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
e
| |
/ E541 | Heat Exchanger | Tubes, Tubes: S8 | Oxygenated Famc
Tubesheet, Tubesheet: | Water; and
Channel & cs Treated
Head, Shell (SS Component
Ciaddingon | Cooling
Channel Water
Side),
Channel &
Head: CS;
Shell: CS
R
Vil E5-20

DRAFT - 12/06/99




Vi AUXILIARY SYSTEMS
ES5. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
item Component Interest Material ment Effect Mechanism References
ES.3.1 Valves ... Body and SS Forging | Oxygenated | Loss of Crevice ASME Section XI
Bonnet Water ... Material Pitting ...
ES.4.1 Heat Exchanger | Tubes, Tubes: SS Oxygenated | Loss Of Crevice ASME Section XI,
Thru Tubesheet, Tubesheet: Water; and Material Pitting 1989 Edition
ES5.4.4 Channel & (03] Treated Corrosion Plant Technical
Head, Sheli (SS Component Specifications
Claddingon | Cooling
Channel Water
Side);
Channel & ]
Head: CS; i
Shell: CS @%
E5.4.1 Heat Exchanger | Tubes, Tubes: SS Oxygenated ‘@
Thru Tubesheet, Tubesheet: Water; and i
ES54.4 Channel & Ccs Treated
Head, Shell (SS Component
Cladding on | Cooling
Channel Water
Side);
Channel &
Head: CS;
Shell: CS
Vil AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor) (item E5.3.1 Continued)
Existing Further
Aging Management Program Evaluation and Technical Basis Evaiuation
...(10) Operating Experience: Localized corrosion is likely to occur
at crevice geometry where buildup of impurities can occur. TSt
(item E5.4.1 Thru E5.4.4 Continued)
No

...(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, and suspended solids,
microbiological organisms, and sediment in the component cooling

water. ...




F1. Control Room Area Ventilation System

Fl.1

F1.2

F1.3

Duct

F1.1.1  Duct, Fittings, and Access Doors

F1.1.2 Equipment Frames and Housing

F1.1.3  Flexible Collars between Ducts and Fans
F1.1.4  Seals in Dampers and Doors

Air Handler Heating/Cooling

F1.2.1 Heating/Cooling Coils

Piping

F1.3.1 Piping and Fittings

VII F1-1
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F1. Control Room Area Ventilation System

Fl1.1 Duct
F1.1.1  Duct, Fittings, and Access Doors
F1.1.2 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

F1.3 Piping COMMENTS

F1.3.1 Piping and Fittings
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F2. Auxiliary and Radwaste Area Ventilation System

F2.1

Duct

F2.1.1

F2.1.2

F2.1.3

F2.14

Duct, Fittings, and Access Doors
Equipment Frames and Housing
Flexible Collars between Ducts and Fans

Seals in Dampers and Doors

Air Handler Heating/Cooling

F2.2.1

Piping

F2.3.1

Heating/Cooling Coils

Piping and Fittings

VII F2-1
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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 Héating/Cooling
F3.2.1 Heating/Cooling Coils
F3.3 Piping

F3.3.1 Piping and Fittings

VII F3-1 DRAFT - 12/06/99



F4. Diesel Generator Building Ventilation System

F4.1

F4.2

F4.3

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

Air Handler He-ating/ Cooling

F4.2.1 Heating/Cooling Coils

Piping

F4.3.1 Piping and Fittings

VII F4-1
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G. Fire Protection

G.1

G.2

G3

G4

G.S

G.6

G.7

Intake Structﬁ;é

G.1.1 Fire Barrier Penetration Seals

G.12  Fire Barrier Walls, Ceiling, and Floors
G.1.3 Fire Rated Doors

Turbine Building

G.2.1 Fire Barrier Penetration Seals

G.2.2 Fire Barrier Walls, Ceiling, and Floors
G.2.3 Fire Rated Doors

Auxiliary Building

G.3.1 Fire Barrier Penetration Seals

G.3.2 Fire Barrier Walls, Ceiling, and Floors
G.3.3 Fire Rated Doors

Diesel Gene;gfor Building

G.4.1  Fire Barrier Penetration Seals

G.4.2 Fire Barrier Walls, Ceiling, and Floors
G.4.3 Fire Rated Doors |

Primary Containment

G5.1  Fire Barrier Walls, Ceiling, and Floors
G.5.2 Fire Rated Doors

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

Reactor Coolant Pump Oil Collect System

Vil G-1
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G.8

G.7.1 Tank

. G.7.2 Piping, Tubing, Valve Bodies

Diesel Fire System

G.8.1  Diesel-Driven Fire Pump and Fuel Supply Line

DRAFT - 12/06/99 Vil G2



G. 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 1 structures and mechanical systems. The Class 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). :

* b abod bt ByElew | oot
associelid  idblc  ive Fw"“eeﬁeu?
Even o Hhey ave adduised 0 cbab
Vi o Edecbiicad Compowd? Ty shess
be m‘*oa’wéemﬁ a,w% C oSS - hﬂ%evmw@% .

J- VorA .
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Hl. Diesel Fuel Oil System

H1.1

H1.2

H1.3

H1l.4

Piping
H1l.1.1
H1.1.2
Valves
H1.2.1
H1.2.2
Pump

H1.3.1
H1.3.2
Tank

H1l.4.1
H1.4.2

H1.4.3

Aboveground Pipe and Fittings

Underground Pipe and Fittings

Body and Bonnet

Closure Bolting

Casing

Closure Bolting
Tank Internial Surfaces

Tank External Surfaces

Caulking and Sealant

VII H1-1
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H1l. 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 underground 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). '

érc_ne.-rwo wz %!f (‘_’W@Q«ez——autau) as @f:b«r&mm-.

\~ 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.

VIl Hi-3 DRAFT - 12/06/99



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
H2.2.5 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

VII H2-1 DRAFT - 12/06/99



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 H1) and the closed cycle co stem (Table VII C2).
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I Liquid Waste Disposal System

I.1

1.2

1.3

1.4

1.5

1.6

1.7

Piping
Pumps
Valves
Tanks
Evaporators

Demineralizers

Gas Strippers

vII I-1
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I.1

1.2

1.3

1.4

1.5

1.6

L7

1 Liquid Waste Disposal System

Piping
Pumps

Valves

Tanks
Evaporators
Demineralizers
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CHAPTER VIII
(10/15/99)

STEAM AND POWER CONVERSION SYSTEM



Major Plant Sections

&

A Steam Turbine System
Bl. Main Steam System (PWR)
B2. Main Steam System (BWR)
C Extraction Steam System
D1. Feedwater Systems (PWR)
D2. Feedwater Systems (BWR)
Condensate System
Steam Generator Blowdown System (PWR)

G.  Auxiliary Feedwater (AFW) System (PWR)



A. Steam Turbine System
Al Piping and Fittings
All HP Turbine to MSR

Al2 MSR to LP Turbine

VI A-1
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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

Wl
[ Az

i
i

A.3  Moisture Separator/Reheater

Valves



oot

VII STEAM AND POWER CONVERSION SYSTEMS

A. STEAM TURBINE SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
,.«-—-**‘""‘“M
/__________..__————-"‘
/

Structure and Region of Environ- Aging Aging

ltem Component Interest Material ment Effect Mechanism References

- A2.1 Valves (Stop, Body Wall Erosion/Corrosion

Control or Thinning
Governor,
Intermediate
Stop and
Control or
Combined
Intermediate,
Bypass or
Steam Dumps,
Atmospheric
Dumps, Main
Steam Safety,
or Safety/Relief)

A31 Moisture Tubes, Wall Erosion/Corrosion
Separator Tubesheet Thinning
Moisture Channel
Separator/ Head
Reheater Shell

A.31 Moisture Tubes, Mic
Separator Tubesheet
Moisture Channel
Separator/ Head
Reheater Sheli

VIII A-6
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B1. Main Steam System (PWR)

B1l.1 Piping and Fittings

Bl.1.1
B1.1.2
B1.1.3
Bl.14

B1.1.5

Steam Lines to Main Turbine

Lines to FW and AFW Pump Turbines
Lines to Moisture Separator/Reheater
Turbine Bypass

Steam Drains

Bl2 Valves (Check, Control, Hand, Motor Operated Valves)

Bl1.2.1

Body

VIII B1-1 DRAFT - 10/15/99



B1.

Main Steam System (PWR)
B1.1 Piping and Fittings
Bl.1.1 Steam Lines to Main Turbine
Bl.1.2 Lines to FW and AFW Pump Turbines
B1.1.3 Lines to Moisture Separator/Reheater ==
Bl.1.4 Turbine Bypass
Bl.1.5 Steam Drains

B1.2 Valves (Check, Control, Hand, Motor Operated Valves)

B1.2.1 Body
143, Main Condenser.

VIII B1-1
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Vil STEAM AND POWER

CONVERSION SYSTEMS
SYSTEM (Pressurized Water Reactor)

DRAFT - 10/15/99

Bl1. MAIN STEAM
Structure and Region of . Environ- Aging Aging
Item Component - Interest Material ment Effect Mechanism References
Bl.2.1 | Valves Body CS 320°C Wall E/C NUREG-1344.
(Check Valves, Steam Thinning NRC GL 89-08.
Control NRC IN 89-53.
Valves, Hand NRC IN 91-18.
Valves, Motor NRC IN 91-18 S1.
Operated NRC IN 93-21.
Valves) NRC IN 97-84.
EPRI NSAC-
202L~-R2.
EPRI TR-102134
Rev. 3.
]
" {_
Structure and Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
Main Tubes, wall Erosion/
Condenser Tubesheet, Thinning Corrosion
Channel
Head, Shell
Main Tubes, MIC
Condenser Tubesheet,
Channel
Head, Shell
VIII B1-6




N B2. Main Steam System (BWR)

B2.1

B2.2

Piping and Fittings

B2.1.1
B2.1.2
B2.1.3
B2.1.4
B2.1.5

B2.1.6

Steam Lines to Main Turbine (Group B)
Steam Lines to Main Turbine (Group D)
Lines to FW Pump ’furbines

Lines to Moisture Separator/Reheater
Turbine Bypass

Steam Drains

Valves (Check, Control, Hand, Motor-Operated Valves)

B2.2.1

B2.2.2

Body

Bolting

VIl B2-1
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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/Rehea

B2.1.5 Turbine Bypass

B2.1.6 Steam Drains

P B2.1.7 Steam Line to HPCI turbine  mperated Valves)

3 <)
\ M6E ‘ B2.1.8 Steam Line to RCIC turbine

B2.2.2 Bolting

BZ.; Main Condenser]

_ jusERT L
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Vil

STEAM AND POWER CONVERSION SYSTEMS

B2. MAIN STEAM SYSTEM (Boiling Water R
Structure and Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
B2.1.7 Steam Line to Piping and
HPCI Turbine Fittings
B2.1.8 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, Sheill
J—

ih%j/

Vil 82.4‘/6)
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VII STEAM AND POWER CONVERSION SYSTEMS
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Iy ""( B21.7 Steam Line to Piping and
&b\ﬂ“’ HPCI Turbine | Fittings
B2.1.8 Steam Line to Piping and
L RCIC Turbine Fittings
N
y
DRAFT - 10/15/99 VIII B2-6




VII STEAM AND POWER CONVERSION SYSTEMS
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References

B2.4 Condenser Tubes, Wwall Erosion/
Tubesheet, Thinning Corrosion
Channel
Head, Shell

B23 Condenser Tubes, MIC
Tubesheet,
Channel
Head, Shell

DRAFT - 10/15/99 Vil B2-12



N C. Extraction Steam System

C.1 Piping and Fittings
C.1.1 Lines to Feedwater Heaters
Cc.1.2 Steam Drains

C2 Valves

C2.1  Body

VIII C-1
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D1. Feedwater Systems (PWR)

Dl1.1

D1.2

D1.3

Main Feedwater Line
D1.1.1 Pipe and Fittings

Valves (Control, Check, and Hand Valves)

D1.2.1 Body

'Feedwater Pump (Steam Turbine- and Motor-Driven)

D1.3.1 Casing

D1.3.2 Suction and Discharge Lines

Vil D1-1
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S D1. Feedwater Systems (PWR)
D1.1 Main Feedwater Line
Di1.1.1 Pipe and Fittings

D1.2 Valves (Control, Check, and Hand Valves)

D1.2.1 Body

D1.3 Feedwater Pump (Steam Turbine- and Motor-Driven)

D1.3.1 Casing

D1.3.2 Suction and Discharge Lines
AL /. [ eeLivaren Fdexretis '

X, P_&Cﬁ(p‘/’(ﬂt /Dz,é,'w/g Lunde 277 Co 7 feN/
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VIII STEAM AND POWER CONVERSION SYSTEM i /s
D1. Feedwater System (Pressurized Water Reactor) Y, ¢ "
: shord e 5

System, Structures, and Components

and components included in this table comprise the main feedwater
the condensate system to the
steam generator, and

The system, structures,
system for pressurized water reactors (PWRs) extending from

outermost feedwater isolation valve on the feedwater lines to the
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
Containing Components of Nuclear Power Plants,”

for Water, Steam, and Radioactive-Waste-

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 D1 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)(1)(). 4+ 1 D . —

System Interfaces
The systems that interface with the feedwater system include the steam generator (Table IV
D1 and D2), main steam system (Table VIII Bl), extraction steam system (Table VII C),

condensate system (Table VIII E), and auxiliary feedwater system (Table VIII GJ.

vil D1-3 DRAFT - 10/15/99



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

D2.3

A

Main Feedwater Line
p2.1.1 Pipe and Fittings
D2.1.2 Bolting for Flange Connections

Valves (Control, Check, and Hand Valves)

D2.2.1 Body

Feedwater Pump (Steam Turbine- and Motor-Driven)

p2.3.1 Casing

D2.3.2 Suction and Discharge Lines

/. frecelevaret Ahendins
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VIII STEAM AND POWER CONVERSION SYSTEM
D2. Feedwater System (Boiling Water Reactor) ) .
h

System, Structures, and Components /

and components included in this table comprise the main feedwater

The system, structures,
condensate and condensate

system for boiling water reactors (BWRs) extending from the
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)(1){d).ont(17 )

' System Interfaces
The systems that interface with the feedwater system include the reactor coolant pressure
main steam system (Table VIII B2), extraction steam system (Table

boundary (Table IV C1),
VIII C), and condensate system (Table VII E).
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E. Condensate System

E.1 Condensate Lines
E.1.1  Piping and Fittings

E.2 Valves
E2.1 Body

E.3 Condensate Pur_nps (Main and Booster Pumps)
E3.1 Casing

E4 Condensate Coolers/Condensers
E4.1 Tubes
E4.2 Tubesheet
E.4.3 Channel Head
E4.4 Shell

E.5 Condensate Storage
E.5.1 Tank

E.6 Condensate Cléanup System
E.6.1  Piping and Fittings
E.6.2 Demineralizer
E6.3 Strainer

E.6.4 Filter
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p— F. Steam Generator Blowdown System (PWR)

F.1

F.2

F.3

F4

Blowdown Lines

F.1.1 Pipe and Fittings (Group B)
F.1.2 Pipe and Fittings (Group D)
Valves

F2.1  Body.

Blowdown Pump

F.3.1 Casing

Blowdown Heat Exchanger

F.4.1 Tubes

F42 Tubesheet -

F.4.3  Channel Head

F.4.4 Shell
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R G. Auxiliary Feedwater (AFW) System (PWR)

G.1

G.2

G.3

G4

Auxiliary Feedwater Piping

G.1.1 Pipe and Fittings (Above Ground)
G.1.2 Pipe and Fittings (Buriéd)

AFW Pumps (Steam Turbine- and Motor-Driven)
G.2.1 Casing

G.2.2 Suction and Discharge Lines
G.2.3 Bolting

Valves (Control, Check, Hand Valves)
G.3.1 Body

Condensate Storage (Emergency)

G4.1 Tank

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 Auriliary Feedwater System (Pressurized Water Reactor)

System, Structures, and Components Asstliniy o ced WP Jres ake Connccr 70 Adcin Ledy
' //n <

! L}

The system, structures. and compongnts included in this ‘table comprise the auxiliary
feedwater (AFW) system for pressurized water reactors (PWRs) extending from the
condensate storage system to the outeymost 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 IV 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)(1@D\(\ )
i
System Interfaces

The systems that interface with the auxiliary feedwater system include the steam generator
(Tables IV D1 and D2), main steam system (Table VIII Bl), and condensate system (Table

VIII E).

L Cavyratsin Convribared #° Sevieqx bicar 4 the AFH Pump Cxsirg - and

Sheod 4 ¢ Cpms;’/léxuz{i/iﬂ A AJziy drecbapsor e Hhe Py Cadig

(4, . ;?744,;:732;, } 7;,,,../3 2T Jowy - Flob) Cpndli ribns 7(41 -gvrz».aé/f&m'ﬂ/)' /ﬁ‘"f
Can Chntl Cod,Fas, o %&m«/& € ante s flosw seci catln ) .L,a@/paqa@ff

Avaijable WPSH | — NUREGLERZST] "oy omd Sectie wew P At
Peemps B pufe g

& . N

(2 Wror i Hoiss Loy St tim Aincling P ﬂf‘w;:sz;.,.
Back Joita Lo D wrcio fecdtyate Fasr e Sselaloy At VAffEs
7‘,4'( }4/:;\/ gy,(,th Cyor (241&-(_,. STesns 45,;,%\17 f )ffi\)/?/x/)ys‘ z—n’/
/ead S+ Prep CALFRV700 ) hen Phe Phep<s Gre S@J‘s:?ﬁa,ﬁ)/, Srae e wo

NRC  Beifetine FSwmo/ Vegaire s Iren#oring At g Tay Pacyp Aischarpe five

o b caTiin P Ko preSence [ Stewn wmd At Witer,
Vil G-3 DRAFT - 10/15/99



Wz W PI/‘/‘KS 177 rﬂ'{/’¢"_/" TS I~ V2 L S //v- .
Q the Mg feedwrTev 5 oA ASATA SDrergh LFN) Vireg obwrng

eme! Wﬂﬂ . THS ;c'r*/‘/m ) AFW Fows Aavt C/)ﬂ”\,‘a_y(

L pr ” lttﬁ’.f' LA i Ak "”7 ’ .
s f( .u'pakz( A0 oot AT Alording ot A Ve /awfy)

Existing : : Further
Evaluation and Technical Basis Evaluation

rols: Site QA procedures, review and approval
sbes, and administrative controls are implemented
in accopdanc withreqmrementsoprpendlx_B to 10 CFR
Part 50\and will continue to be adequate for the period of
ewa (IOJOpemtingWWan-thImmg
5 msmgle-phasesystemshaveoccunedln
water and condensate systems (NRC Bulletin No. 87-
01, INs 85-106 & supplements. 91-19, 91-28, 92-35, 85-11).
For most AFW system. fluid flow. temperature, and

essiird drop conditions are unlikely to cause cavitation
erosion; it is limited to locations downstream of flow
orifices. The AMP outlined in NUREG-1344 and
mplemented through GL 89-08 has provided effective
means of ensuring the structural integrity of all high-
energy carbon steel systems.
The program relies on preventive (1) Scope qf Program: The program relies on monitoring | Yes,

mitigate corrosion by and control of water chemistry (EPRI TR 102134 Rev. 3) for | Element 4

measures to
monitoring and control of water managing the effects of loss of material due to general, should be
chemistry in accordance with the EPRI | crevice, or pitting corrosion. (2] Preventive Actions: further

guidelines of TR-102134, Rev. 3. 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) Parameters
Monitored/Inspected: 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 ASME
Code, 10CFRSO0 Appendix B, and ASTM standards, using a

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 Vil .
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 arc
taken to address an abnormal chemistry condition,
increased sampling is utllized 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. qlhe_&ppkeam!s—agmg—mmagemeﬁt—pfeg*&mm
administrative—controls: The licensee’s existing pfeg;am—se—addfess—mese—e}emeﬁ%—afe—*e

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.
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