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Abstract

The Generic Aging Lessons Learned (GALL) report contains the staff's generic evaluation of the
existing plant programs and documents the technical basis for determining where existing
programs are adequate without modification and where existing programs should be augmented
for the period of extended operation. The evaluation results documented in the GALL Report
indicate that many of the existing programs are adequate to manage the aging effects for
particular structures or components for license renewal without change. The GALL Report also
contains recommendations on specific areas for which existing programs should be augmented
for license renewal. An applicant may reference the GALL Report in a license renewal
application to demonstrate that the programs at the applicant’s facility correspond to those
reviewed and approved in the GALL Report and that no further staff review is required. The
focus of the staff review is on the augmented existing programs for license renewal. The
incorporation of GALL Report information into the NUREG-1800, “Standard Review Plan for
Review of License Renewal Applications for Nuclear Power Plants,” as directed by the
Commission, should improve the efficiency of the license renewal process.
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LPRM low-power range monitor

LPSI low-pressure safety injection

LRT leak rate test

LWR light water reactor

MFW main feedwater

MIC microbiologically influenced corrosion
MS main steam

MSR moisture separator/reheater

MT magnetic particle testing

NDE nondestructive examination

NEI Nuclear Energy Institute

NFPA National Fire Protection Association
NPAR nuclear plant aging research

NPS nominal pipe size

NRC Nuclear Regulatory Commission
NRMS normalized root mean square
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ABBREVIATIONS (continued)

NSAC Nuclear Safety Analysis Center

NSSS nuclear steam supply system
NUMARC Nuclear Management and Resources Council
occw open-cycle cooling water

oD outside diameter

oDSscCC outside diameter stress corrosion cracking
OM operation and maintenance

PT penetrant testing

PWR pressurized water reactor

PWSCC primary water stress corrosion cracking
QA guality assurance

RCCA rod control cluster assemblies

RCIC reactor core isolation cooling

RCP reactor coolant pump

RCPB reactor coolant pressure boundary
RCS reactor coolant system

RG Regulatory Guide

RHR residual heat removal

RICSIL rapid information communication services information letter
RMS root mean square

RWC reactor water cleanup

RWST refueling water storage tank

RWT refueling water tank

SAW submerged arc weld

SC suppression chamber

SCC stress corrosion cracking

SDC shutdown cooling

SFP spent fuel pool

SG steam generator

S/IG standards and guides

SIL services information letter

SIT safety injection tank

SLC standby liquid control

SOER significant operating experience report
SRM source range monitor

SRM staff requirements memorandum
SRP-LR standard review plan for license renewal
SS stainless steel

SSC systems, structures, and components
TGSCC transgranular stress corrosion cracking
TLAA time-limited aging analysis
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ABBREVIATIONS (continued)

UCS Union of Concerned Scientists
UHS ultimate heat sink

usil unresolved safety issue

uT ultrasonic testing

uv ultraviolet
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INTRODUCTION

The GALL Report contains 11 chapters and an appendix. The majority of the chapters contain
summary descriptions and tabulations of evaluations of aging management programs for a large
number of structures and components in the various major plant systems in the light-water
reactor nuclear power plants. The major plant systems include the containment structures
(Chapter 1), structures and component supports (Chapter IIl), reactor vessel, internals and
reactor coolant system (Chapter V), engineered safety features (Chapter V), electrical
components (Chapter VI), auxiliary systems (Chapter VII), and steam and power conversion
system (Chapter VIII).

Also in the GALL Report, Chapter | addresses the application of the ASME Code for license
renewal. Chapter IX contains definitions of a selection of standard terms used within the GALL
report. Chapter X contains the time-limited aging analysis evaluation of aging management
programs under 10 CFR 54.21(c)(1)(iii). Chapter XI contains the aging management programs
for the structures and mechanical and electrical components.

The Appendix of the GALL Report addresses quality assurance (QA) for aging management
programs.

The evaluation process for the aging management programs and the application of the GALL
report is described in this document

Table Column Headings
The following describes the information presented in each column of tables 1 through 6
contained in Volume 2 of this report.

Column Heading | Description

Item Two items are listed in each row for this column. The first item is a unique
row identifier which is coded to indicate the chapter, AMR subsystem and
row number (i.e., VII1.B1-1 is the first row in the steam and power
conversion system, main steam system table, row 1). The second
identifier (shown in parentheses) is a unique chapter-specific identifier
used in the AMR subsystem rows within a chapter, and is the related item
used in tables 1 through 6 of GALL Report.

Tables 1A through 6A in GALL Report show the relationship between
these unigue row identifiers and these unique chapter-specific identifiers.

Link For each row in the subsystem tables, this item identifies the
corresponding row identifier from GALL Volume 2, Rev. 1, if the row was
derived from the earlier version of this report. Otherwise, the item
indicates a new row and to which AMR subsystem tables within the
chapter it was added in this revision of the GALL Report.

Structure and or Identifies the structure or components to which the row applies.

Component

Material Identifies the material of construction. See Chapter IX of this report for
further information.

Environment Identifies the environment applicable to this row. See Chapter IX of this

report for further information.
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Column Heading | Description

Aging Effect/ Identifies the applicable aging effect and mechanism(s). See Chapter IX
Mechanism of the GALL Report for more information.

Aging Identifies the time limited aging analysis or aging management program
Management found acceptable for properly managing the effects of aging. See Chapter
Programs X and XI of the GALL Report.

Further Evaluation | Identifies whether further evaluation is needed.

Recommended

NUREG-1801, Rev. 2 2 April 2010 DRAFT




CHAPTER |

APPLICATION OF THE ASME CODE

The American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Division 1, Sections Il (design) and Xl (inservice inspection requirements) were developed and
are revised periodically by industry code committees composed of representatives of utilities,
reactor designers, architect-engineers, component manufacturers, insurance companies, the
U.S. Nuclear Regulatory Commission (NRC), and others. In 1971, the Atomic Energy
Commission (AEC), the predecessor of the NRC, incorporated the ASME Boiler and Pressure
Vessel Code into the regulations in 10 CFR 50.55a through issuance of the Federal Register
Notice (FRN) for the final rule (36 FR 11423 [June 12, 1971]).

The Statements of Consideration (SOCSs) for the initial issuance of 10 CFR 50.55a provide the
bases for AEC’s endorsement and use of the ASME Code:

“It has been generally recognized that, for boiling and pressurized water-
cooled reactors, pressure vessels, piping, pumps, and valves which are
part of the reactor coolant pressure boundary should, as a minimum, be
designed, fabricated, inspected, and tested in accordance with the
requirements of the applicable American Society of Mechanical Engineers
(ASME) codes in effect at the time the equipment is purchased[.]”
“Because of the safety significance of uniform early compliance by the
nuclear industry with the requirements of these ASME codes and
published code revisions, the Commission has adopted the following
amendments to Part 50 and 115, which require that certain components
and systems of water-cooled reactors important to safety comply with
these codes and appropriate revisions to the codes at the earliest feasible
time.”

“Compliance with the provisions of the amendments and the referenced
codes is intended to insure a basic, sound quality level.”

These ASME Code sections are based on the collective engineering judgment of the code
committees and document the conditions that must be monitored, the inspection techniques to
identify those conditions, the frequency of the inspections, and the acceptance criteria that the
inspections results must meet in order to assure the integrity of the structures and components
considered in the code. The NRC has accepted this engineering judgment by endorsing the use
of selected sections of the ASME Code, as incorporated in 10 CFR 50.55a.

In addition, the NRC periodically amends 10 CFR 50.55a and issues FRNs about this rule in
order to endorse, by reference, newer editions and ASME Code Addenda subject to the
modifications and limitations identified in 10 CFR 50.55a. At the time of this Standard Review
Plan for License Renewal (SRP-LR) (NUREG-1800) and Generic Aging Lessons Learned
(GALL) Report (NUREG-1801) update, the most recent editions of the ASME Code Sections 11|
and Xl were endorsed in 73 FR 52730-52750 (September 10, 2008). As stated in 65 FR 53050
(August 31, 2000):

“To ensure that the GALL report conclusions will remain valid when future
editions of the ASME Code are incorporated into the NRC regulations by
the 10 CFR 50.55a rulemaking, the staff will perform an evaluation of
these later editions for their adequacy for license renewal using the 10-
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element program evaluation described in the GALL Report as part of the
10 CFR 50.55a rulemaking.”

The staff will document this evaluation in the SOC accompanying future 10 CFR 50.55a
amendments, which will be published in a FRN.

To aid applicants in the development of their license renewal applications, the staff has
developed a list of aging management programs (AMPs) in the GALL Report that are based on
conformance with the 10-program element criteria defined in Section A.1.2.3 of the SRP-LR.
Some of the AMPs referenced in the GALL Report are based entirely or in part on compliance
with the requirements of ASME Section XI, as endorsed for use through reference in 10 CFR
50.55a. For these AMPs, the staff has determined that the referenced ASME Section Xl
programs or requirements provide an acceptable basis for managing the effects of aging during
the period of extended operation, except where noted and augmented in the GALL Report.

For aging management purposes, consideration of the acceptability for license renewal of
ASME Section Xl editions and addenda from the 1995 edition through the 2004 Addenda are
discussed in FRNs 67 FR 60520 (September 26, 2002); 69 FR 58804 (October 1, 2004); and 73
FR 52730 (September 10, 2008) (via update of 10 CFR 50.55a). These FRNSs provide that
ASME Section Xl editions and addenda from the 1995 edition through the 2004 edition, as
modified and limited in the final rule, are acceptable and the conclusions in the current GALL
Report at the time of the FRN issuance remain valid. Future FRNs that amend 10 CFR 50.55a
will discuss the acceptability of editions and addenda more recent than the 2004 edition for their
applicability for aging management for license renewal. Therefore, except where noted and
augmented in the GALL Report, the following ASME Section Xl editions and addenda are
acceptable and should be treated as consistent with the GALL Report: (1) from the 1995 edition
to the 2004 edition, as modified and limited in 10 CFR 50.55a, and (2) more recent editions, as
evaluated for their adequacy for license renewal and discussed in the accompanying FRN for 10
CFR 50.55a rulemaking endorsing those specific editions. Hence, applicants for renewal should
justify any exception to use an ASME Section Xl edition or addenda that is (1) earlier than the
1995 edition, (2) not endorsed in 10 CFR 50.55a, or (3) not adequate for license renewal as
discussed in the FRN issuing the 10 CFR 50.55a amendment.

In some cases, the staff has determined that specific requirements in ASME Section XI need to
be augmented in order to ensure adequate aging management consistent with the license
renewal rule. Thus, some of the AMPs in the GALL Report provide for additional augmented
actions. For these situations, applicants for renewal should review the recommendations in the
GALL Report and discuss proposed enhancements in their License Renewal Application (LRA).

Pursuant to 10 CFR 50.55a(g)(4), a nuclear licensee is required to amend its current licensing
basis (CLB) by updating its ASME Section XI edition and addenda of record to the most recently
endorsed edition and addenda referenced in 10 CFR 50.55a one year prior to entering the next
10-year internal inservice inspection (ISI) for its unit. Pursuant to 10 CFR 54.21(b), an applicant
for license renewal is required to periodically submit updates of its LRA to identify any changes
in its CLB that materially affect the contents of the LRA. The rule requires an update of the LRA
each year following the submittal of the application and an additional update 3 months prior to
the completion of the NRC'’s review of the LRA. If an applicant's ASME Section XI edition of
record is updated under the requirements of 10 CFR 50.55a(g)(4) during the NRC's review of
the LRA, the applicant should update those AMPs in the LRA that are impacted by this change
in the CLB when the applicant submits the next update of the LRA required by 10 CFR 54.21(b).
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The current regulatory process, including 10 CFR 50.55a, continues into the period of extended
operation. The NRC Director of the Office of Nuclear Reactor Regulation may approve a
licensee-proposed alternative to ASME Section XI if it is submitted as a relief request in
accordance with 10 CFR 50.55a(a)(3). The staff's approval of an alternative program/relief
request typically does not extend beyond the current 10-year interval for which the alternative
was proposed. For cases in which this interval extends beyond the initial 40-year license period
into the renewed license period, the approved relief remains in effect until the end of that
interval, consistent with the specific approval (60 FR 22461, 22483).

Pursuant to 10 CFR 50.55a(b)(5), licensees may apply ASME Code cases listed in NRC
Regulatory Guide (RG) 1.147, through the most recent endorsed revision, without NRC
approval, subject to the limitations contained in the rule. The rule permits licensees to continue
to apply the Code case, or a most recent version that is incorporated by the RG, until the end of
the 10-year interval. For cases in which this interval extends beyond the initial 40-year license
period into the renewal period, the Code case, or a more recent endorsed version, remains in
effect until the end of that interval, consistent with 10 CFR 50.55a(b)(5) and the statements of
consideration for the final license renewal rule 60 FR 22461.
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CHAPTER I

CONTAINMENT STRUCTURES
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CONTAINMENT STRUCTURES

A. Pressurized Water Reactor (PWR) Containments

B. Boiling Water Reactor (BWR) Containments
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PRESSURIZED WATER REACTOR (PWR) CONTAINMENTS

Al. Concrete Containments (Reinforced and Prestressed)

A2. Steel Containments

A3. Common Components
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Al. CONCRETE CONTAINMENTS (REINFORCED AND PRESTRESSED)

Systems, Structures, and Components

This section addresses the elements of pressurized water reactor (PWR) concrete containment
structures. Concrete containment structures are divided into three elements: concrete, steel,
and prestressing systems.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and containment spray system (V.A). Physical interfaces
exist with any structure, system, or component that either penetrates the containment wall, such
as the main steam system (VIII.B1) and feedwater system (VIII.D1), or is supported by the
containment structure, such as the polar crane (VII.B). The containment structure basemat
typically provides support to the nuclear steam supply system (NSSS) components and
containment internal structures.

April 2010 DRAFT II1A1-1 NUREG-1801, Rev. 2



JBulionuow aunpNAS,, ‘9SIX J81deyd

yoene [edlwayo
aAIssalbbe 01 anp
(Buieoas

‘Buljreds) reusrew
J0 sso| ‘Bujoelo

[l0S/191eM
punolo
10 J00pIN0 — A1y

sassaing
‘slapaib Buu
‘rewaseq |em
‘owop :(seare

1o M uonoasgns| ‘Aujiqeawlad pue| Jo pajjosuodun 3|qISsadoeul) (g0 00T
ON ‘IX Uonoas ISV, ‘2S'IX Je1deyd|Ausolod ul esealoul ‘lo0pul — Iy 8181o0u0)d d1210U0D| -O)P-TV'Il| -dO'IV'lI
EES
Burolojuial
[931S pappaqwa ‘{sassainng
JO UOIS01102 0] anp ‘slapaib Buu
(Buijeos ‘Jewaseq ‘|rem
‘Buljjeds) reusrew Joopino — iy ‘owop :(seale
L TMI UoI2asgns| o SSo| pue ‘puog| J0 pajjosuodun ERIS 3|gISSadoe) (S0 89
ON ‘IX Uondas JNSY, ‘¢S'IX Jexdey| o ssoj :Bunoeid ‘loopul — | 81810u0D d1a10u0D| -0)L-TV'll| -dO'TIVII
sassalng
uoneuogied pue ‘slapaib Buu
apIXoIpAy wnioe? ‘rewaseq ‘|em
Jo Buiyoes| 03 anp ‘owop :(seale
LM uonoasgns|  Aujigeswlad pue 9[qISsa29Re) (20 Z€
ON ‘IX Uonoas JNSY, ‘ZS'IX Jerdeyd|Ausolod ur asealou||  Buimoly — 1are\ 81910U0D d1810U0D| -0)9-TV'll| -dO'IV'lI
sassalng
‘slapaib Buu
sarebalbbe ‘lewaseq ‘| em
Ylm uoioeal wouy ‘awiop :(sease
1Ml uonoasgns| uoisuedxa 03 anp 3|qISSa99e) (Y0 ee
ON ‘IX UonodS JNSY, ‘ZS'IX 1e1deyd Buryoei|uswuolAue Auy 8181o0u0)d d81ouo)| -0)E-TV'll| -dO'IV'lI
sassaing
‘slapaib Buu
Meyl-azaal) 01 anp ‘rewaseq |em
Bunjoeld pue ‘owop :(seare
JIMI uondasans|  (Buiress *Buijieds) 3|qIssadde) (To TE
ON ‘IX Uondas JNSY, ‘2S'IX J91deyd [elislew JO sso7 1oopINo — Iy 81810u0)d 9)210u0)| -0)2-TV'll| -dO'IV'lI
1usuodwo)d
uolrenjeay wsiueyosn
(dINVY) weiboid 1uswabeue Bulby JuswuoJIAUg [ela1eN lo/pue MuI woy|
Jayun4 /309443 Buiby
alnonns
(passausaid pue paslojulay) sjuswuIBu0) 31810U0D v

S3ANLONYLS LNIANIVLINOD I

I A1-2 April 2010 DRAFT

NUREG-1801, Rev. 2



pue ‘s)sa] ‘suoirebnsanul ‘/GGT
-934NN Ul paquasap se (T) §i pasinbal
10U sI weuboud juswabeurew Huibe
olyiads-lue|d v "sealy 9|qissaddeu| sassaing
ul 91210U09 Jo arebalbbe yum uonoeal ‘slapaib Buu
paleis| 01 anp uoisuedxa pue Buoeld abeuew sorebalbbe ‘Jewaseq ‘|rem
Se pajonJsuod 01 papaau si weiboid Juswabeuew| yum uonoeal Woly ‘awiop :(sease
10U S| 81840U0D Buibe ol10ads-jue|d e JI sulwlislap| uoisuedxa 03 anp a|qissadoeul) 19
) ‘'SaA 01 paJinbal si uoneneas Jayun4 Buoeid|uswuolinug Auy 91910U0D 91910U0D -dO IVl
T "B14 ‘06-EED LSV Ul UMOYs sl SN
[eusunuod ay) oy xapul buusyream ay |
‘seale 9|qISsaddeul
U1 81840U09 JO MeY)-9Z831} 01 aNp
Buoelo pue (Buleas ‘Buljjeds) elarew
10 sso| abeuew 0] palinbai si weiboid
juswabeuew Buibe oioads-ued
e Usy} ‘paljsiies jou si uoiipuod siy}
J| "uonen[eAs ay} Jo Led e paiapisuod
aq p|noys suondadsul yons "mey)
-9z93J) 0] pajejaJ uoiepelbap UqIyxa
10U pIp seale 9|qISSade Jo suondadsul
juanbasqns pue ‘(g uoISIAIQ |]] UORJ8S
JNSY aY1 Jo 2-T€22-0D dlqel Jad
Se) JUSlU0d JUswWueUS Jle pey 81812U0d
Bunsixa ay) eyl SWIUOI S2UBPINS
pajuswnaop Ji paisnbaijou si weiboud
juswabeuew Buibe oioads-ued
suonipuod V ‘papaau s welboid Juswabeuew sassaing
Burniayream Buibe oiy10ads-1ued e JI sulwia1ap ‘slapaib Buu
alanas 01 (2GST-934NN) (WA/ysur-Aep 0OT<| meyl-azaaiy 01 anp ‘Jewaseq (| rem
01 aleJapouwl| xapul Bulayieam) suonipuod Buusyream Buixoelo pue [l0S/1a1em ‘awiop :(sease
Ul paledo|| 948Aas 0} ajelapow ul paredo] aJte eyl (Buieas ‘Buljeds) punoio a|qissadoeul) VT
swue|d Joj ‘saA| swueld oy palinbal si uonenjeas Jayun4 [ela1ew Jo Sso7| 10 J00pIN0 — Uiy 91910U0D 91910U0D -dO IVl
1usuodwo)d
uolrenjeay wsiueyosn
(dINVY) weiboid 1uswabeue Bulby JuswuoJIAUg [ela1eN lo/pue MuI woy|
Jayun4 /309443 Buiby
alnonns
(passausaid pue paslojulay) sjuswuIBu0) 31810U0D v

S3ANLONYLS LNIANIVLINOD I

NUREG-1801, Rev. 2

I A1-3

April 2010 DRAFT



M Uono3asqns ‘IX uonoas JNSY pue ainjeladwal sassaing
papaadxa| BGG'0G H4D 0T 4o uoneluswsajdwi ayl parens|a 0} anp ‘siopaib
ale suwi| sninpow loopino — 1y Bull ‘rewaseq
alneladwa) wesboid pue yibuans| 1o pajjouosun ‘lrem ‘awop (80 %
) ‘'SaA juswabeuew Buibe oyoads-jue|d JO uonanpay ‘loopul — Iy, 91910U0D :91240U0D| -D)T-TV'II| -dD' TVl
"2injonas
81910U02 8Y} JO UONdUNY papuaUI
3y uo 10edwi ou sey seale 9|gISSadde
ul uoireuoqgJ e pue apIXoIpAY wniofed Jo
Buiyoes| paAlasgo ayl Tey) paulwlialap
uoneneas (g) Jo ‘uolreuoqied
pue Bulyoes| pasned 10U sey
layem Buimoly ayl 1ey) seale a|qiSsadoe
ay1 Ul 3uapInd si atayl (T) i painbai
uonouny 10U sI weubolid juswabeuew Huibe
papuajul oi0ads-ueld v "sealy 9|qISsaddeu|
10edwi|ul 81210U02 JO UOITRUOQIED pUe BPIX0IPAY sassalng
Tey) seate| wniofed jo Buiyoes| 03 anp Aljigeswlsad|  uoreuoqsed pue ‘siapb Buu
a|gISsadoe pue ‘Alsoiod ul asealoul abeuew| apIXxoJpAYy wnioe ‘rewaseq {|rem
ul paAIBSqo 0] papaau sI welbolud uswabeuew| jo Buiyoes| o1 anp ‘owop :(sease
s| Buiyoes| Buibe oyoads-ueld e JI sulwislep|  Aupgeswlsad pue 8|qIssadoeUl) 20T
) ‘'SaA 01 paJinbal si uoirenjeaa Jayun4|Ausolod ul aseasoul| Bumoly — Jarepn 91910U0D 91910U0D -dO IVl
"uonouny papuajul
S) wiopad ued 81810u09 ade|d-ul
3y} Teyl paresnsuowap st 1 i ueayiubis
10U SI UoNJeal 91910U0d arehaibbe
‘sayebalbbe annoeal Ajjenualod JoH (2)
10 ‘91210U0D UIYIM 103l Aj9sIanpe Jou
op sarebaibbe asoy) reyl aresisuowap
ued ‘palinbai se ‘sysa) AlAnoeal
LSV 18410 pue G620 WLSY Yim
aoueploade ul pawloiad sarebaibbe
J0 suoneulwexa diydesbonad
1usuodwo)d
uolrenjeay wsiueyosn
(dINVY) weiboid 1uswabeue Bulby JuswuoJIAUg [ela1eN lo/pue MuI woy|
Jayun4 /309443 Buiby
alnonns
(passausaid pue paslojulay) sjuswuIBu0) 31810U0D v

S3ANLONYLS LNIANIVLINOD I

I1A1-4 April 2010 DRAFT

NUREG-1801, Rev. 2



IITETIETIETS
|043U0D

0] uodn pajjal
S| Wa1sAs
Burieyem

-ap B JI ‘SeA

10 pouad ay1 ybnouyl waisAs Buliarem
-op ay1 Jo Buiuonouny Jadoid ainsus 01 Sl
99SUa2I| 8Y] UBY) “JUSWINSS JO |0JU0D
JoJ uodn pajljal sI walsAs Bulisrem-ap e J|
« 1M uonodssgns

‘IX Uonoas JNSY, ‘2S'IX J91deyd

wawamas

WOJ] S|oAS| SSals

pasealoul 0} anp
uorJoIsIp
pue Buoeld

['0S

9]210U0)D

sassaing
‘slaplib

Bun ‘rewaseq
‘Irem ‘awop
:91240U0)

(Lg
-0)S-TV Il

TOT
-dO'TV'll

‘suone[noe?
ubisap ay1 01 paljdde ase suononpal
asay} pue Alonse|s Jo sninpowl

pue yibuals ul uononpal ay) arenjend
01 papinoid ale suole|nojed ojpue
S1S9] JI 918940U092 3Y] Ul pamoje aq Aew
anoqge uanlb uey sainjesadws) JaybiH

‘apew a( 03 Sl speo|
uBisap pareinisod ay) puelsynm o3 Ayjice
3y} JO uoneneas ue ‘4,0GT Buipaaoxa
salnieiadwa) 1e 91910U09 Aq pauoddns
ale speo| Juswdinba 1ueoliubis

1 "4,00¢ pa3dxa 01 pamojle 1ou

ale yaiym ‘suonensuad punolte se yons
‘seale [e20] 10} 1da9xa 4,0GT PaaIxXa

jou |[eys sainresadwsl 8y ‘pouad
wua1-6uo] Jayio Aue 1o uonelado ewiou
Jo} sywi| ainjesadwal 81810U02 By}
sayloads ‘g uoIsIAIQ ‘|1l UoRISS JNSY
10 00YE-DD UONI3SONS "pajueLIeM aJe
suoleneAs Jayuny ‘suwij ainresadwa)
pal1oads pasoxa Jey) JuawueIuod
91210U09 Jo suoniod Aue 1o} ‘sny |
"alnresadwa) pajeAsla 01 anp AloNse|9
10 sninpow pue yibuails Jo uononpal
ay1 AJnuapl 01 ajge aq 10U PINOM

(re20] 4,002<
‘resauab 4,05T<)

uolenfeAs
layun4

(dINVY) weiboid 1uswabeue Bulby

wslueyosaN
/198113 Buiby

JuswuoJlinug

[eLa1eN

1usuodwo)d
lo/pue
alnonns

AUl

waj|

(passansaid pue padlojuiay) SIUBWURIUOD 81810U0D v
S3dN1LONYLS INJWNIVLINOD I

NUREG-1801, Rev. 2

I A1-5

April 2010 DRAFT



[ xipuaddy uo0IS0.1109 ‘sioyoue Jauj|
‘0G Ued 44D 0T, ‘v'S’IX 181dey)d| aa1na40 pue ‘Bumid Jaul| :(seale
pue . ‘JA\l uonoasqns ‘lresauab o1 anp pajjosuooun a|qissadde)| (60-2)TT GE
ON ‘IX Uonoas JNSY, ‘TS'IX J91deyd [elislew JO sso7 ‘loopul — Iy [93)1S|SIUsW|s |931S IVl -dO' TVl
sauodwod
abeloyoue
loopino — Iy ‘suopua}
LTI UOI2asgNS|  UOIS0LI0D 01 8Np| 1O pajjoLuoduUN :wasAs| (0T-2)0T
ON ‘IX Uondas JNSY, ‘¢S'IX J91deyd [elislew JO sso7 ‘loopul — Iy |99)s| Buissansaid IV OT-O°TV'II
"2S’IX 191deyD
99s ‘ssansalid Jo Bunionuow aiporiad 104
"((T)(@)TZ'¥S °40 0T
JO sjuswalinbal ay) Bunaawi Joy
uodai siy Jo TS'X Jerdeyd 88s (i) pue
((1)(9)TZ'¥S "4D 0T 40 swswalinbal
ay) bunaaw Joj spoylaw a|qeidasoe
10} ,SS211Sa1d UOPUa | JusWUIRILOD
91810U0D,, ‘G UONIBS ‘dHS aY1 89S ainjeladwal
‘uoneltado parens|a
papualxa jo pouad ay) o} parenjeas| :daald ‘abexuuys loopino — 1y suopua}
aq 0] (¥Vv1L) sisAreue Buibe pauwi| ‘uonexelal 0} anp| 1o pa|joLuoduUn :waIsAs (TT
YV 1L ‘SOA -awin e sl ssaljsaid uopua) Jo sso|  ssalsald Jo SSoT ‘loopul — Iy, [9a1s| Buissansald| -0)6-TV'II| TT-D° TV II
uolnepunojqns
‘uonresado papuaixa jo pouad 91910U09
wawsmas| a8yl ybnoayy waisAs Buusrem-ap ayr jo| snolod Jo uoisola
[0auo2| Buluonouny Jadoid ainsus 01 S| 8asuUa|| pue juswajias
01 uodn pajjal 83Ul Uay] ‘suoiepunoigns a1aJouod| [enualayip 0l anp
S| Wa1sAs|snoJod wolj JusawWad JO UOISOJD JO [04JU0D Buioelo pue 91210U09| uoepunolgns
Burnieyem|io) uodn paljal sI walsAs Bulierem-ap e Jj| yibuais uonepunoy snoJod ‘uonepunoy (20
-ap eyl ‘'saA| . Buuonuop sainonis, ‘9s X J81deyd Jo uononpay| Buimol) —Isrep)|  ‘818louo) :91240U0D| -2)8-TV'II| 20-D°TV'II
‘uonelado papuaixa
1usuodwo)d
uolrenjeay wsiueyosn
(dINVY) weiboid 1uswabeue Bulby JuswuoJIAUg [ela1eN lo/pue MuI woy|
Jayun4 /309443 Buiby
alnonns
(passausaid pue paslojulay) sjuswuIBu0) 31810U0D v

S3ANLONYLS LNIANIVLINOD I

Il A1-6 April 2010 DRAFT

NUREG-1801, Rev. 2



"Jaul| 10 ||3YS Juswueuod 8y} JO aJeLns
ay) 0] abedaas Jarem Joy} yred e apinoid
Tey) sxoelo Bunensuad jo aal) sI )l 1eY)
2INSU3 0] pPalo)UoW S| 81810U0d 3Y] '€
"sjuawalinbal

JMI UORIBSANS ‘X UONRIBS FNSY UIM
20UBpI0IIE Ul SalIANOR Juawabeurw
Buibe 01 108lgns sI ‘pappaqwa

S2W023(q Jaul| 10 |[3Ys ay) alaym
uonounl ayl 1e ‘usireq ainisiow ay] ‘g
"Jaul| 10 ||8ySs luswuIeIu0d

pappaguia ayl Yum 19e1uod ul 81840U09
JUSWUIRIUOD BY) 10} Pasn sem HZ'T0Z

jo @duepInb ay) pue g€ 10 8TE 1OV

j0 sjuswalinbal ay) Bunsaw 81840u0) T
‘paysnes

ale suonipuod Buimojo) ay i yuesiubis
JOU SI UOIS0.I02 0] anp [elisjew Jo SSO7

“(42un) 1o [jBys

[931S JUBWIUIRIUOD PappPaqWd) seale
9|gISSa99eUl J0) JUBIYIUBIS SI UOISO1I0D
0] 9Np [eldeW JO SSO| JI pajueLem

ale sanniAioe oloads-jue|d [euonippy

sjuawyoene
suoneuIwexa L Xipuaddy IZ2EI]]
=D ‘0G Med 44D 0T. ‘¥S'IX J81deyd uoIS0.1I09 ‘sioyoue Jauj|
w0l pareaipul 92IA812 pue ‘Bunud aul| :(seale
S| UOIS0.I02 «JMI uonoasgns ‘lresauab o1 anp pajjosuooun 3|qISsadoeul) 86
ITRSEIN ‘IX Uonods JNSY, ‘IS'IX J91deyd [ellsrew JO ssO7 ‘lo0pul — Iy [93)1S|siusws|s |931S -dO TVl
sjuawyoene
[eibaul
1usuodwo)d
uolrenjeay wsiueyosn
(dINVY) weiboid 1uswabeue Bulby JuswuoJIAUg [ela1eN lo/pue MuI woy|
Jayun4 /309443 Buiby
alnonns
(passausaid pue paslojulay) sjuswuIBu0) 31810U0D v

S3ANLONYLS LNIANIVLINOD I

NUREG-1801, Rev. 2

I A1-7

April 2010 DRAFT



‘Aressadau

S| U0IS0.109 Jo) weiboud Juswabeuew
Buibe oioads-jue|d e uay) ‘paisies

90 J0UUBI SUOIIPUOI BAOQE BY} JO Aue J|

‘sjue|d awos Ul UOIS0LI09 JuedlIUBIS
paunuapl sey asusuadxs buneiado

“Jauuew

Ajawn e ul dwns e 0] palaAlp Jo dn

pauea|d ale paldslap Uaym pue uowwod

aJe 100}} 81840U09 a8y uo Buipuod

Jarem pue s||ids Jayem pajelog v

1usuodwo)d
uolrenjeay wsiueyosn
(dINVY) weiboid 1uswabeue Bulby JuswuoJIAUg [ela1eN lo/pue MuI woy|
Jayun4 /309443 Buiby
alnonns
(passausaid pue paslojulay) sjuswuIBu0) 31810U0D v

S3ANLONYLS LNIANIVLINOD

I A1-8 April 2010 DRAFT

NUREG-1801, Rev. 2



A2. STEEL CONTAINMENTS

Systems, Structures, and Components

This section addresses the elements of pressurized water reactor (PWR) steel containment
structures. Steel containment structures are divided into two elements: steel and concrete.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and containment spray system (V.A). Physical interfaces
exist with any structure, system, or component that either penetrates the containment wall, such
as the main steam system (VII.B1) and feedwater system (VIII.D1), or is supported by the
containment structure, such as the polar crane (VII.B). The containment structure basemat
typically provides support to the nuclear steam supply system (NSSS) components and
containment internal structures.
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A3. COMMON COMPONENTS

Systems, Structures, and Components

This section addresses the common components of pressurized water reactor (PWR)
containment structures. The common components include penetration sleeves and bellows;
dissimilar metal welds; personnel airlock; equipment hatch; seals, gaskets, and moisture
barriers.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and containment spray system (V.A). Physical interfaces
exist with any structure, system, or component that either penetrates the containment wall, such
as the main steam system (VII1.B1) and feedwater system (VIII.D1), or is supported by the
containment structure, such as the polar crane (VII.B). The containment structure basemat
typically provides support to the nuclear steam supply system (NSSS) components and
containment internal structures.
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BOILING REACTOR WATER (BWR) CONTAINMENTS

B1.

B2.

B3.

B4.

Mark | Containments
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Mark Il Containments

Common Components
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B1. MARK | CONTAINMENTS

Systems, Structures, and Components

This section addresses the elements of boiling water reactor (BWR) Mark | containment
structures. Steel containments are discussed in 11.B1.1 and concrete containments are
discussed in I1.B1.2.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and standby gas treatment system (V.B). Physical
interfaces exist with any structure, system, or component that either penetrates the containment
wall, such as the main steam system (VI11.B2) and feedwater system (VI11.D2), or is supported
by the containment structure. The containment structure basemat may provide support to the
NSSS components and containment internal structures.
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B2. MARK Il CONTAINMENTS

Systems, Structures, and Components

This section addresses the elements of boiling water reactor (BWR) Mark Il containment
structures. Mark Il steel containments are discussed in 11.B2.1. Mark Il concrete containments
are discussed in 11.B2.2.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and standby gas treatment system (V.B). Physical
interfaces exist with any structure, system, or component that either penetrates the containment
wall, such as the main steam system (VI11.B2) and feedwater system (VII1.D2), or is supported
by the containment structure. The containment structure basemat may provide support to the
NSSS components and containment internal structures.
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B3. MARK Il CONTAINMENTS

B3.1 Steel Containments

B3.2 Concrete Containments
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B3. MARK Il CONTAINMENTS

Systems, Structures, and Components

This section addresses the elements of boiling water reactor (BWR) Mark Il containment
structures. Mark Il steel containments are discussed in I1.B3.1. Mark Ill concrete containments
are discussed in 11.B3.2.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and standby gas treatment system (V.B). Physical
interfaces exist with any structure, system, or component that either penetrates the containment
wall, such as the main steam system (VII1.B2) and feedwater system (VII1.D2), or is supported
by the containment structure. The containment structure basemat may provide support to the
NSSS components and containment internal structures.
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B4. COMMON COMPONENTS

Systems, Structures, and Components

This section addresses the common components of boiling water reactor (BWR) containments.
The common components include penetration sleeves and bellows; dissimilar metal welds;
personnel airlock; equipment hatch; CRD hatch; seals, gaskets, and moisture barriers.

System Interfaces

Functional interfaces include the primary containment heating and ventilation system (VII.F3),
containment isolation system (V.C), and standby gas treatment system (V.B). Physical
interfaces exist with any structure, system, or component that either penetrates the containment
wall, such as the main steam system (VII1.B2) and feedwater system (VII1.D2), or is supported
by the containment structure. The containment structure basemat may provide support to the
NSSS components and containment internal structures.
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CHAPTER Il

STRUCTURES AND COMPONENT SUPPORTS
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STRUCTURES AND COMPONENT SUPPORTS

Chapter Il A: Safety Related and Other Structures

Safety-related structures are those defined pursuant to 10 CFR 54.4(a)(1), and the other
structures are those defined pursuant to 10 CFR 54.4(a)(2) and 10 CFR 54.4(a)(3).

Structures in this section are organized into nine groups and are discussed separately under
subheadings Al through A9.

Chapter Il B: Component Supports

Component supports include supports for ASME piping and components; supports for cable
trays, conduit, HVAC ducts, TubeTrack®, instrument tubing, non-ASME piping and
components; anchorage of racks, panels, cabinets, and enclosures for electrical equipment
and instrumentation; supports for emergency diesel generator (EDG) and HVAC system
components; and supports for platforms, pipe whip restraints, jet impingement shields,
masonry walls, and other miscellaneous structures.
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LA SAFETY RELATED AND OTHER STRUCTURES

Al

A2.

A3.

A4.

AS.

AG.

A7.

A8.

A9.

Group 1 Structures (BWR Reactor Bldg., PWR Shield Bldg., Control Rm./Bldg.)

Group 2 Structures (BWR Reactor Bldg. with Steel Superstructure)

Group 3 Structures (Auxiliary Bldg., Diesel Generator Bldg., Radwaste Bldg., Turbine
Bldg., Switchgear Rm., Yard Structures such as AFW Pumphouse, Utility/Piping Tunnels,
Security/Lighting Poles, Manholes, Duct Banks; SBO Structures such as Transmission
Towers, Startup Towers Circuit Breaker Foundation, Electrical Enclosure)

Group 4 Structures (Containment Internal Structures, excluding Refueling Canal)

Group 5 Structures (Fuel Storage Facility, Refueling Canal)

Group 6 Structures (Water-Control Structures)

Group 7 Structures (Concrete Tanks and Missile Barriers)

Group 8 Structures (Steel Tanks and Missile Barriers)

Group 9 Structures (BWR Unit Vent Stack)
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Al. GROUP 1 STRUCTURES (BWR REACTOR BLDG., PWR SHIELD BLDG., CONTROL
RM./BLDG.)

stems, Structures, and Components

5 section addresses the elements of the boiling water reactor (BWR) reactor building,
ssurized water reactor (PWR) shield building, and control room/building. For this group, the
llicable structural elements are concrete, steel, and masonry walls. The aging management
ew is presented for each applicable combination of structural element and aging effect.

stem Interfaces

rsical interfaces exist with any system or component that either penetrates the structure wall
5 supported by the structure wall, floor, and roof. The direct interface is through the system
:omponent supports that are anchored to the structure. Structures also protect housed

tems or components from internal and external design basis events. In the case of tanks,

re is a functional interface with the associated system. Water-control structures are integral
ts of the systems that provide plant cooling water and residual heat removal.
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A2. GROUP 2 STRUCTURES (BWR REACTOR BLDG. WITH STEEL SUPERSTRUCTURE)

Systems, Structures, and Components

This section addresses the elements of the boiling water reactor (BWR) reactor building with
steel superstructure. For this group, the applicable structural elements are identified: concrete,
steel, and masonry walls. The aging management review is presented for each applicable
combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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A3. GROUP 3 STRUCTURES (AUXILIARY BLDG., DIESEL GENERATOR BLDG.,
RADWASTE BLDG., TURBINE BLDG., SWITCHGEAR RM., YARD STRUCTURES
SUCH AS AFW PUMPHOUSE, UTILITY/PIPING TUNNELS, SECURITY/LIGHTING
POLES, MANHOLES, DUCT BANKS; SBO STRUCTURES SUCH AS TRANSMISSION
TOWERS, STARTUP TOWERS CIRCUIT BREAKER FOUNDATION, ELECTRICAL
ENCLOSURE)

Systems, Structures, and Components

This section addresses the elements of the auxiliary building, diesel generator building,
radwaste building, turbine building, switchgear room, yard structures, and station blackout
(SBO) structures. For this group, the applicable structural elements are identified: concrete,
steel, and masonry walls. The aging management review is presented for each applicable
combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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A4. GROUP 4 STRUCTURES (CONTAINMENT INTERNAL STRUCTURES, EXCLUDING
REFUELING CANAL)

Systems, Structures, and Components

This section addresses the elements of the containment internal structures, excluding refueling
canal. For this group, the applicable structural elements are identified: concrete and steel
elements. The aging management review is presented for each applicable combination of
structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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A5. GROUP 5 STRUCTURES (FUEL STORAGE FACILITY, REFUELING CANAL)

Systems, Structures, and Components

This section addresses the elements of the fuel storage facility and refueling canal. For this
group, the applicable structural elements are identified: concrete, steel, and masonry walls. The
aging management review is presented for each applicable combination of structural element
and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall

or is supported by the structure wall, floor and roof. The direct interface is through the system or
component supports that are anchored to the structure. Structures also protect housed systems
and components from internal and external design basis events. In the case of tanks, there is a

functional interface with the associated system. Water-control structures are integral parts of the
systems that provide plant cooling water and residual heat removal.
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A6. GROUP 6 STRUCTURES (WATER-CONTROL STRUCTUREYS)

Systems, Structures, and Components

This section addresses the elements of water-control structures. For this group, the applicable
structural elements are identified: concrete, steel, masonry walls, and earthen water-control
structures. The aging management review is presented for each applicable combination of
structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.

April 2010 DRAFT I A6-1 NUREG-1801, Rev. 2



wep sivaulbug jo dioD Awly|  ‘uoieluswIpas SINEREY
SN/ Dd34 ayr Jo siueld Jamod ‘Juawamas ‘sjuswjueqWd
1es|oNN YlIM paleldossy Sainionis|  ‘uoisola 01 anp Bulpuels ‘swep :sainjonns
[053U0D-I81e AN JO uondadsul ‘42T’ T w0y} JO SSoj lo Buimoyy |0U0D (zz
ON|  8pino Aiorenbay, ‘2SI J81deyDd| :[eusrew Jo sso7 — Jore W\ snouea|  -1srem usyued|-1)6-9v || zZ-L9v'l
‘swelboud
adueUBURW pUR Suoidadsul
wep si9aulbuz jo dio) Awly gels Jouajul
SN/ D¥34 8y1 Jo Swue|d Jamod ‘uonepunoy
1eajonN YlIM pajeloossy Sainionns uolnelned ‘apelb-mojaq pue
[011U0D-181e M\ JO uonoadsul ‘22T T| ‘uolselge 01 anp Buimoyy -aA0Qe 101I31X3 (oz
ON apino Aioreinbay, ‘/S'IX J81deyd| [eusrew Jo Sso —Jolep\\  @18I0u0d :81210U0D|-1) -9V Il 0Z-L 9Vl
‘'sweiboid| uoneuoqred pue ge|s JoLiaul
aouBUBURW puUe Suoldadsull apIX0IPAY Wniofed ‘uonepunoy
wep si9aulbu3z Jo dio) Awly| jo Buiyoes| 01 anp ‘opelb-molaq
SN/ D4d34 8y Jo swueld Jamod yibuans jo pue -anoqe
1es|oNN YlIM paleldossy sainonis| sso| ‘Aljiqeawsad Joligixa :(seale
[0JJUOD-IB8)e A JO uondadsul ‘42T T pue Alsolod Buimoyy a|qIssadoe) (9t
ON|  @pino Aiorenbay, ‘2S'IX Jordeyd ur 8sealou| —JaJep\\  91810U0D 81810U0D|-1)9-9V"IlI LE-dL OV Il
‘swelboud
adoueUBURW pUR Suoidadsul uolepunoy
wep si9aulbuz jo dio) Awly mey) ‘apelB-molaq
SN/ DY34 ayl Jo . siue|d Jamod -9zaalj 0] anp pue -anoqe
1es|oNN YlIM paleldossy Sainjonis Buoe.o pue Joligixa (seale
|[0JJuoD-181e M\ JO uondadsu) ‘22T T| (Buleas ‘Buireds) a|qIssadoe) (st
ON aping Aioreinbay, ‘/S°IX J91deyDd| [eusrew Jo SSO|  J00OPINO — Uyl 812I0U0D 918940U0D|-1)S-9V'llI 9e-dL oVl
‘swelboud [991S
aouBUAURW puUR Suodadsul pappaquwa Jo
wep siaulbul jo dio) Awly| UOIS0.I0D 0] anp [l0S/1a1eMm
SN/ DY34 8y Jo Sswue|d Jamod (Buipeas punoi o
JeajonN Yum pareloossy sainjonig| ‘Buieds) fesrew| 1oopino — Ay I[e :(seaue
[011U0D-181e M\ JO uondadsu| ‘/ZT T| JO SSO| pue ‘puog| o pajjosuodun 3|qISSa99e) (8T
ON aping Aioreinbay, /S IX J91deyd| Jo ssof :Bujoeid|  ‘Joopul — iyl 818I0U0D 918940U0D|- 1) T-9V Il 8e-dL oVl
voneneAs (dINVY) weiboid 1uswabeuey Bulby WSIUeyosn JusWwuolIIAUTg [elIa1e N 1uauodwod quI way|

layung

/198113 Buiby

JOo/pue ainljonis

(sainjonis [0u0D-1v1e ) Saimonuls 9 dnoio

9v

S140ddNS ININOJINOD ANV SFdNLONYLS 1]

I A6-2 April 2010 DRAFT

NUREG-1801, Rev. 2



‘uonelado
papuaixa jo pouad ayy ybnoay

uonepunolqns
91810U09
snoJod Jo uoisols

wawamas| waisAs Bulisrem-ap ayl Jo Buluonouny  pue JUSWNSS
|0U0D Jadoid ainsua 03 S| 8asual|| [enuaIayIp 01 anp
01 uodn pajjal 3y} Uyl ‘JUBWSISS JO [04IU0D 10} Buoelo uolirepunoyqns
S| WaisAs| uodn paljal s wWaisAs Buliarem-ap e | pue yibuans uoiepunoy  91a1ouod ‘uonepunoy
Burieyem puLonuo uonepunoy| Japun Buimoyy snolod :91910U09 (60
-9p B JI 'SoA sainnas, ‘'9S°IX 1eideyd JO uononpay — I8l ‘81810u0))|- 6-G ‘e-T sdnoio|-1)8-9v Il TE-dLaV'llI
‘uonelado
papuaixa jo pouad ayy ybnouy
wswamas| walsAs Bulisrem-ap ayl jo Buluonouny
|043U0D Jadoud ainsua 01 sI 8asua|| uswsmas
01 uodn pajjal 3U} UBY] ‘JUBWSJISS JO [041UOD 10)| WOI S|OAS| SSaS
SI Wa1sAs| uodn paijal sI waisAs Buusrem-ap e J|| pasealdul 0] anp
Buliayem HuLioyuop uonolsip e :81810U09 (80
-9p B JI 'SOA sainonig, ‘9S°IX Ja1deyd pue Buoeln [I0S|  81810uU0D|- 6-G ‘€-T SdNoID|- 1)y-9V Il oe-dLaov'il
Aedap
[ebuny ‘Buifip pue
Bumam pareadal
uolelsajul 19asul
‘'swelbold pue ‘uonepelbap
adueUBURW pUR Suoidadsul [esiwayo [l0S/191eM
wep sigaulbuz jo dio) Awly ‘Buniayream punoio
SN/ DY34 8y Jo swueld Jamod 0] anp 1o Buipuels|
JeajonN YlIM pajeloossy Sainonns saladold 1o Buimoyy Bunaays
[011U0D-181e M\ JO uonoadsu| ‘22T T|felarew ul abueyo — Jlarep\ Io {S9|ld UBPOOM
ON apino Aloyeinbay, ‘£S'IX J9xdeyd| ‘[elsrew Jo sso|  J0OPINO — Iy POOAA :9 dnoi g€ce-dLovi
abedass]
‘jound adens
'sweiboid  ‘syuaiing ‘sanem spuod pue
ouBUAUIRW puUe Suodadsul ‘uonoe 1so0uy s[eue? ‘sjpuueyd
voneneAs (dINVY) weiboid 1uswabeuey Bulby WSIUeyosn JusWwuolIIAUTg [elIa1e N 1uauodwod quI way|

layung

/198113 Buiby

JOo/pue ainljonis

(sainjonis [0u0D-1v1e ) Saimonuls 9 dnoio

9v

S140ddNS ININOJINOD ANV SFdNLONYLS 1]

NUREG-1801, Rev. 2

Il A6-3

April 2010 DRAFT



‘Buljreds) rearew

0 ssoj :Bunjoeld e :(seare
‘Ageswuad a|qissadoeul)
JBurionuop pue Ansoliod [l0S/1areMm 91212U09
ON sainjonis, ‘9sIX Je1deyd ul 8sealou| punolo|  81ai0uo0) - 9 sdnoio 10T-dL oVl
‘uonouny
papuajul S)I wiogad ued 21919u09
aoe|(d-ul 8yl Jeyl payensuowsap sl
1 41 ueoiubis Jou SI uoioeal 81819U09
arebalbbe ‘sojebalbbe annoeal
Ajrenuailod 104 (2) 10 ‘81810uU02
uiyum 10eal Ajasianpe 10u op
sarebalbbe asoyl 1eyl aressuowsap
ued ‘pasinbal se ‘s1sa) AllAoeal
NLSV Jsylo pue G620 NLSV Yim
9oueplod2e Ul pawiopad sarebaibbe
JO suoneulwexa dlydeibonad pue
‘sisa) ‘suopebnsanul ‘/GGT-OFHNN
ul paquosap se (T) Jl palinbai
jou sI welboud Juswabeuew Buibe
ol1vads-ueld v "sealy 9|qISsaddeu| Ul
palels se|a191ouo09 Jo arehalbbe yum uonoeal o)
palonisuod| anp uoisuedxa pue Buoed sbeuew sorebalbbe e :(seale
j0u| 01 papaau si welboid Juswabeuew| yum uonoeal wo.y 9|gISsaddeul)
S| 9]210U02 Buibe oyoads-jueld e I sulwialap| uoisuedxa 01 anp|  JUBWIUOJIAUS 91910U09
ITREEIN 01 palinbal sI uoneneas layun4 Bunjoeld Auy| a1810U0D - 9 sdnoio 02zZ-dL oVl
[931S
pappaquwa Jo
UOoIS0.I09 01 anp [l0S/1a1eMm
(Buipeoas punolio lo e :(seare
‘Buleds) feusrew| 100pPINO — Ay a|qissadoeul)
.Bulloluo| Jo SSo| pue ‘puoq| o pajjoluodun 91219U09
ON sainonis, ‘9sIX Je1dey)| Jo ssof (Bupjoeld|  ‘loopul — Uiy|  81840U0D - 9 sdnoio Y0T-dL 9v'Ill
uolrenjeAy wsiueyosn wsuodwo)
1oLy (dINVY) weiboid 1uswabeuey Bulby 22113 BuIby JusWwuolIIAUTg [elIa1e N 10/pUE 2IN2NNS quI woy|

(sainjonis [0u0D-1v1e ) Saimonuls 9 dnoio

9v

S140ddNS ININOJINOD ANV SFdNLONYLS 1]

I A6-4 April 2010 DRAFT

NUREG-1801, Rev. 2



Ul paAIasqo
sI Buiyoes|
ITRSEIN

0] papaau sI weiboud uswabeuew
Buibe oioads-jue|d e JI sulwis1ap
01 paJinbal si uoneneaa Jayun4

AlgeswJad
pue Alsolod
ul asealou|

Buimoyy
— Ja1e M\

9]910uU0)

a|qissadoeul)
91910U09
- 9 sdnoio

60T-dL 9Vl

SuonIpuod
BuLiayream
ETEYELS

01 ajeJiapowl

ul pareao|
sjueld 10J ‘SaA

'T 'b14 ‘'06-€€D

INLSV Ul UMOYS SI S [BIUBUIUOI
ay} oy xapul Buuayream ay |

‘seale 9|qISsaddeul

Ul 912J0U0J JO MeY)-9Z33.}

01 anp Bupjorio pue (bulpeas ‘Buljeds)
[elid1eW Jo sso| abeuew 0] palinbal
sI welbolid juswabeuew Buibe
oly10ads-ueld e uay ‘palsines jou sl
UOIIPUOD SIY1 §| “uonenfeAs ayi jo Led
B palapisuod ag pjnoys suondadsul
yons ‘meyl-azaalj 0) pare|al
uonrepelfap UqIYxXa 1ou pIp seale
9|qISsad9e Jo suondadsul Juanbasqns
pue ‘(z uolsiAIQ |11 UOOBS

NSV 81 JO 2-T€ZZ-DOD 8lgel

Jad se) 1usjuo9 Juswurenua e pey
91910U02 BunsIXa 8yl eyl SWIU0I
92USPIAS pPajuaWNIoP JI palinbal

10U sI weiboud wuswabeuew Buibe
olyvads-ue|d v ‘papasu s welboid
uswabeuew Buibe oyoads-ue|d

© JI suIwId1ep 01 (LGST-934NN)
(uAyour-Aep 00T < xapul Buliayream)
suonipuod Bulayream alanas

01 91eJapow Ul payedo| aJte jey) sued
loj paiinbail s| uonenjeas Jayun4

Mey)
-9z93J) 0] anp
Buioeld pue
(Buireas ‘bBuljjeds)
[eLIa1ew Jo sso7

loopino — 1y

9]910U0)

ge|s JoLaul
‘uonepunoy
‘apelb-molaq
pue -anoqe
loualxa :(seare
a|qissadoeul)
91910U09

- 9 sdnoio

OTT-dL 9Vl

yoele [eolwayo
aAIssalbbe 01 anp
(Buipeoas

uolenfeAy
layun4

(dINVY) weiboid 1uswabeuey Bulby

wslueyosaN
/198113 Buiby

JuswuoJlinug

[elaTeN

1usuodwo)
lo/pue ainonns

AUl

waj|

(sainjonis [0u0D-1v1e ) Saimonuls 9 dnoio

9v

S140ddNS ININOJINOD ANV SFdNLONYLS 1]

NUREG-1801, Rev. 2

Il A6-5

April 2010 DRAFT



Buiuasoo|
.Aulionuow -JJ9s 01 9Np|  UBWUOIIAUD
ON sainjonis, ‘9sIX Jeidey)|  peojaid Jo ssoT Auy Auy| Bunjog reinonns T92-d1 9Vl
(swereas Jayio
pue ‘Buiyse|y
‘Bunyned) sialeq
alnisiow pue (syuejeas Jaylo
‘sjoyseb ‘sjeas (4aqgnu pue ‘Buiyseyy
JO uolelolB1OP Nad3 ‘Buryneo)
JBurionuo 0] anp se yons)| sialreq aimsiow| (/-d1)zT
ON sainonis, ‘9sIX Je1dey|  Buiess Jo sso snouey siswolsed|  9yseb ‘sjeas S alll 2-dLovll
JUBWUOJIAUS
anIssalbbe pue
‘doalo ‘abequliys| Joopino — Iy
1Ures}sal 0} anp| o pajjouoaun 320]q el (zT-1)0T
ON Slrem Aluose, ‘GS'Ix Jeideyd Bupoeld|  ‘doopul —aiy|  81810U0D|  :S|fem Aluoseln S alll ZT-L9v'1I
‘alnjonns
91210U02 3Y} JO UONOUN PapUBI BY)
uo 10edwi ou Sey seale 9|qISSadde
ul uoieUOQq eI pue BPIXOIPAY
wniofes Jo Buiyoea| paniasqo
3y} Teyl pauiwialap uoneneny
(2) 1o ‘uonreuogtes pue Bulyoes|
pasned jou sey Jarem Buimol) ay)
Jey) seale 9|qISSadoe ay) Ul 92UapIAd
s1 a1yl (T) § painbaljou si weiboud
uonouny 1uswabeuew Buibe oioads-jue|d gejs Joualul
papusull VY ‘Sealy 9|qISSa2dru| Ul 91810U09 ‘uonepunoy
10edwi| JO UoITRUOQIED pUE BPIXOIPAY WNIOED| uoleUOgIeD pue ‘apelb-mojaq
Tey) seale jo Buiyoes| 01 anp Ajiqesw.ad| apixoipAy wniopes pue -anoqe
a|qissadoe pue ‘Alsoiod ul asealoul abeuew| Jo Buiyoes| 01 anp Jo1121%a :(seare
uolrenjeAy wsiueyosn wsuodwo)
1oLy (dINVY) weiboid 1uswabeuey Bulby 22113 BuIby JusWwuolIIAUTg [elIa1e N 10/pUE 2IN2NNS quI woy|

(sainjonis [0u0D-1v1e ) Saimonuls 9 dnoio

9v

S140ddNS ININOJINOD ANV SFdNLONYLS 1]

I AG-6 April 2010 DRAFT

NUREG-1801, Rev. 2



‘swelboud
adueUSURW pue Suodadsul
wep si9aulbuz jo dio) Awly

SN/ DY34 ayy Jo Ssiue|d Jlemod
1es|oNN YlIM paleldossy Sainjonis
[01JUOD-I81e AN JO uonodadsu] ‘22T’ T

Buiuasoo|
-JJas 01 anp

JUSWUOIIAUD

ON apino Aloreinbay, ‘2S°IX 481deyd|  peojaid Jo Sso7 Auy| [931S| Bunjog [einonng cce-dLoviil
‘swelboud
adoueUSURW pue Suondadsul Buipuels
wep sigaulbuz jo dio) Awly 1o Buimoyy
SN/ DY34 8yl Jo Siue|d Jamod| UOIS01I09 32IA8I9 — layep\ Jo
1es|onN YlM paleldossy Sainjoning pue ‘6unud| J1o00pIN0 — Iy
[01JUOD-IB1e AN JO Uonoadsu] ‘22T’ T|  ‘[elauab o1 anp|lo pajjouooun
ON aping Aioreinbay, /S IX J91deyd| [eusrew Jo Sso|  ‘Joopul — Uiy |981S| Bunjog [einonng 122-dL 9Vl
uoIS01109
921Aa10 pue Bumid
JBuuonuopy|  ‘ressuab 01 anp|  pajjonuooUN
ON sainmonus, ‘9S°IX Jeideyd| [eusiew Jo Sso|  loopul — iy |9a15| Bunjoq [eimonns 8Z-d.Lov Il
voneneAs (dINVY) weiboid 1uswabeuey Bulby WSIUeyosn JusWwuolIIAUTg [elIa1e N 1uauodwod quI way|

layung

/198113 Buiby

JOo/pue ainljonis

(sainjonis [0u0D-1v1e ) Saimonuls 9 dnoio

9v

S140ddNS ININOJINOD ANV SFdNLONYLS 1]

NUREG-1801, Rev. 2

Il A6-7

April 2010 DRAFT






A7. GROUP 7 STRUCTURES (CONCRETE TANKS AND MISSILE BARRIERS)

Systems, Structures, and Components

This section addresses the elements of concrete tanks and missile barriers. For this group, the
applicable structural elements are identified: concrete and steel. The aging management review
is presented for each applicable combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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A8. GROUP 8 STRUCTURES (STEEL TANKS AND MISSILE BARRIERS)

Systems, Structures, and Components

This section addresses the elements of steel tanks and missile barriers. For this group, the
applicable structural elements are identified: concrete and steel. The aging management review
is presented for each applicable combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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A9. GROUP 9 STRUCTURES (BWR UNIT VENT STACK)

Systems, Structures, and Components

This section addresses the elements of the boiling water reactor (BWR) unit vent stack. For this
group, the applicable structural element is identified: concrete. The aging management review is
presented for each applicable combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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1.B COMPONENT SUPPORTS

B1. Supports for ASME Piping and Components

B2. Supports for Cable Trays, Conduit, HVAC Ducts, TubeTrack®, Instrument Tubing,
Non-ASME Piping and Components

B3.  Anchorage of Racks, Panels, Cabinets, and Enclosures for Electrical Equipment and
Instrumentation

B4. Supports for Emergency Diesel Generator (EDG), HVAC System Components, and
Other Miscellaneous Mechanical Equipment

B5. Supports for Platforms, Pipe Whip Restraints, Jet Impingement Shields, Masonry
Walls, and Other Miscellaneous Structures
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B1l. SUPPORTS FOR ASME PIPING AND COMPONENTS

B1.1 Class 1
B1.2 Class 2 and 3

B1.3 Class MC (BWR Containment Supports)
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Bl. SUPPORTS FOR ASME PIPING AND COMPONENTS

Systems, Structures, and Components

This section addresses supports and anchorage for ASME piping systems and components. It is
subdivided into Class 1 (111.B1.1), Class 2 and 3 (l1l.B1.2), and Class MC (l1l.B1.3). Applicable
aging effects are identified and the aging management review is presented for each applicable
combination of support component and aging effect.

System Interfaces

Physical interfaces exist with the structure, system, or component being supported and with the
building structural element to which the support is anchored. A primary function of supports is to
provide anchorage of the supported element for internal and external design basis events, so
that the supported element can perform its intended function.
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B2. SUPPORTS FOR CABLE TRAYS, CONDUIT, HVAC DUCTS, TUBETRACK®),
INSTRUMENT TUBING, NON-ASME PIPING AND COMPONENTS

Systems, Structures, and Components

This section addresses supports and anchorage for cable trays, conduit, heating, ventilation,
and air-conditioning (HVAC) ducts, TubeTrack®, instrument tubing, and non-ASME piping and
components. Applicable aging effects are identified and the aging management review is
presented for each applicable combination of support component and aging effect.

System Interfaces

Physical interfaces exist with the structure, system, or component being supported and with the
building structural element to which the support is anchored. A primary function of supports is to
provide anchorage of the supported element for internal and external design basis events, so
that the supported element can perform its intended function.
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B3. ANCHORAGE OF RACKS, PANELS, CABINETS, AND ENCLOSURES
FOR ELECTRICAL EQUIPMENT AND INSTRUMENTATION

Systems, Structures, and Components

This section addresses supports and anchorage for racks, panels, cabinets, and enclosures for
electrical equipment and instrumentation. Applicable aging effects are identified and the aging
management review is presented for each applicable combination of support component and
aging effect.

System Interfaces

Physical interfaces exist with the structure, system, or component being supported and with the
building structural element to which the support is anchored. A primary function of supports is to
provide anchorage of the supported element for internal and external design basis events, so
that the supported element can perform its intended function.
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B4. SUPPORTS FOR EMERGENCY DIESEL GENERATOR (EDG), HVAC SYSTEM
COMPONENTS, AND OTHER MISCELLANEOUS MECHANICAL EQUIPMENT

Systems, Structures, and Components

This section addresses supports and anchorage for the emergency diesel generator (EDG) and
HVAC system components, and other miscellaneous mechanical equipment. Applicable aging
effects are identified and the aging management review is presented for each applicable
combination of support component and aging effect.

System Interfaces

Physical interfaces exist with the structure, system, or component being supported and with the
building structural element to which the support is anchored. A primary function of supports is to
provide anchorage of the supported element for internal and external design basis events, so
that the supported element can perform its intended function.
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B5. SUPPORTS FOR PLATFORMS, PIPE WHIP RESTRAINTS, JET IMPINGEMENT
SHIELDS, MASONRY WALLS, AND OTHER MISCELLANEOUS STRUCTURES

Systems, Structures, and Components

This section addresses supports and anchorage for platforms, pipe whip restraints, jet
impingement shields, masonry walls, and other miscellaneous structures. Applicable aging
effects are identified and the aging management review is presented for each applicable
combination of support component and aging effect.

System Interfaces

Physical interfaces exist with the structure, system, or component being supported and with the
building structural element to which the support is anchored. A primary function of supports is to
provide anchorage of the supported element for internal and external design basis events, so
that the supported element can perform its intended function.
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CHAPTER IV

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
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MAJOR PLANT SECTIONS

Al. Reactor Vessel (Boiling Water Reactor)

A2. Reactor Vessel (Pressurized Water Reactor)

B1. Reactor Vessel Internals (Boiling Water Reactor)

B2. Reactor Vessel Internals (PWR) - Westinghouse

B3. Reactor Vessel Internals (PWR) - Combustion Engineering

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

C1l. Reactor Coolant Pressure Boundary (Boiling Water Reactor)

c2. Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
D1. Steam Generator (Recirculating)

D2.  Steam Generator (Once-Through)

E. Common Miscellaneous Material/Environment Combinations
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Al. REACTOR VESSEL (BOILING WATER REACTOR)

Systems, Structures, and Components

This section addresses the boiling water reactor (BWR) pressure vessel and consists of the
vessel shell and flanges, attachment welds, top and bottom heads, nozzles (including safe
ends) for the reactor coolant recirculating system and connected systems (such as high and low
pressure core spray, high and low pressure coolant injection, main steam, and feedwater
systems), penetrations for control rod drive (CRD) stub tubes, instrumentation, standby liquid
control, flux monitor, drain lines, and control rod drive mechanism housings. The support skirt
and attachment welds for vessel supports are also included in the following table for the BWR
vessel. Based on Regulatory Guide 1.26, “Quality Group Classifications and Standards for
Water-, Steam-, and Radioactive-Waste-Containing Components of Nuclear Power Plants,” all
structures and components that comprise the reactor vessel are governed by Group A Quality
Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

The systems that interface with the reactor vessel include the reactor vessel internals (IV.B1),

the reactor coolant pressure boundary (IV.C1), the emergency core cooling system (V.D2), and
standby liquid control system (VII.LE2).

April 2010 DRAFT IV Al1-1 NUREG-1801, Rev. 2
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A2. REACTOR VESSEL (PRESSURIZED WATER REACTOR)

Systems, Structures, and Components

This section addresses the pressurized water reactor (PWR) vessel pressure boundary and
consists of the vessel shell and flanges, the top closure head and bottom head, the control rod
drive (CRD) mechanism housings, nozzles (including safe ends) for reactor coolant inlet and
outlet lines and safety injection, and penetrations through either the closure head or bottom
head domes for instrumentation and leakage monitoring tubes. Attachments to the vessel such
as core support pads, as well as pressure vessel support and attachment welds, are also
included in the table. Based on Regulatory Guide 1.26, “Quality Group Classifications and
Standards for Water-, Steam-, and Radioactive-Waste-Containing Components of Nuclear
Power Plants,” all systems, structures, and components that comprise the reactor coolant
system are governed by Group A Quality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces
The systems that interface with the PWR reactor vessel include the reactor vessel internals
(IV.B2, IV.B3, and IV.B4, respectively, for Westinghouse, Combustion Engineering, and

Babcock and Wilcox designs), the reactor coolant system and connected lines (IV.C2), and the
emergency core cooling system (V.D1).
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B1. REACTOR VESSEL INTERNALS (BOILING WATER REACTOR)

Systems, Structures, and Components

This section addresses the boiling water reactor (BWR) vessel internals and consists of the core
shroud (including repairs) and core plate, the top guide, feedwater spargers, core spray lines
and spargers, jet pump assemblies, fuel supports and control rod drive (CRD), and instrument
housings, such as the intermediate range monitor (IRM) dry tubes, the low power range monitor
(LPRM) dry tubes, and the source range monitor (SRM) dry tubes. Based on Regulatory Guide
1.26, “Quality Group Classifications and Standards for Water-, Steam-, and Radioactive-Waste-
Containing Components of Nuclear Power Plants,” all structures and components that comprise
the reactor vessel are governed by Group A or B Quality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

The systems that interface with the reactor vessel internals include the reactor pressure vessel
(IV.Al) and the reactor coolant pressure boundary (IV.C1).
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B2. REACTOR VESSEL INTERNALS (PWR) - WESTINGHOUSE

Systems, Structures, and Components

This section addresses the Westinghouse pressurized water reactor (PWR) vessel internals and
consists of the upper internals assembly, the rod control cluster assemblies (RCCA) guide tube
assemblies, the core barrel, the baffle/former assembly, the lower internal assembly, and the
instrumentation support structures. Based on Regulatory Guide 1.26, “Quality Group
Classifications and Standards for Water-, Steam-, and Radioactive-Waste-Containing
Components of Nuclear Power Plants,” all structures and components that comprise the reactor
vessel are governed by Group A or B Quality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

The systems that interface with the reactor vessel internals include the reactor pressure vessel
(IV.A2).
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B3. REACTOR VESSEL INTERNALS (PWR) - COMBUSTION ENGINEERING

Systems, Structures, and Components

This section addresses the Combustion Engineering pressurized water reactor (PWR) vessel
internals and consists of the upper internals assembly, the control element assembly (CEA),
shroud assemblies, the core support barrel, the core shroud assembly, and the lower internal
assembly. Based on Regulatory Guide 1.26, “Quality Group Classifications and Standards for
Water-, Steam-, and Radioactive-Waste-Containing Components of Nuclear Power Plants,” all
structures and components that comprise the reactor vessel are governed by Group A or B
Quiality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

The systems that interface with the reactor vessel internals include the reactor pressure vessel
(IV.A2).
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B4. REACTOR VESSEL INTERNALS (PWR) - BABCOCK AND WILCOX

Systems, Structures, and Components

This section addresses the Babcock and Wilcox pressurized water reactor (PWR) vessel
internals and consists of the plenum cover and plenum cylinder, the upper grid assembly, the
control rod guide tube (CRGT) assembly, the core support shield assembly, the core barrel
assembly, the lower grid assembly, and the flow distributor assembly. Based on Regulatory
Guide 1.26, “Quality Group Classifications and Standards for Water-, Steam-, and Radioactive-
Waste-Containing Components of Nuclear Power Plants,” all structures and components that
comprise the reactor vessel are governed by Group A or B Quality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

The systems that interface with the reactor vessel internals include the reactor pressure vessel
(IV.A2).
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Cl. REACTOR COOLANT PRESSURE BOUNDARY (BOILING WATER REACTOR)

Systems, Structures, and Components

This section addresses the boiling water reactor (BWR) primary coolant pressure boundary and
consists of the reactor coolant recirculation system and portions of other systems connected to
the pressure vessel extending to the second containment isolation valve or to the first anchor
point outside containment. The connected systems include the residual heat removal (RHR),
low—pressure core spray (LPCS), high—pressure core spray (HPCS), low—pressure coolant
injection (LPCI), high—pressure coolant injection (HPCI), reactor core isolation cooling (RCIC),
isolation condenser (IC), reactor water cleanup (RWC), standby liquid control (SLC), feedwater
(FW), and main steam (MS) systems; and the steam line to the HPCI and RCIC pump turbines.
Based on Regulatory Guide 1.26, “Quality Group Classifications and Standards for Water-,
Steam-, and Radioactive-Waste-Containing Components of Nuclear Power Plants,” all systems,
structures, and components that comprise the reactor coolant pressure boundary are governed
by Group A Quality Standards.

Pump and valve internals perform their intended functions with moving parts or with a change in
configuration, or are subject to replacement based on qualified life or specified time period.
Pursuant to 10 CFR 54.21(a)(1), therefore, they are not subject to an aging management
review.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces
The systems that interface with the reactor coolant pressure boundary include the reactor
pressure vessel (IV.Al), the emergency core cooling system (V.D2), the standby liquid control

system (VII.E2), the reactor water cleanup system (VII.E3), the shutdown cooling system (older
plants) (VII.E4), the main steam system (VIII.B2), and the feedwater system (VIII.D2).
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C2. REACTOR COOLANT SYSTEM AND CONNECTED LINES
(PRESSURIZED WATER REACTOR)

Systems, Structures, and Components

This section addresses the pressurized water reactor (PWR) primary coolant pressure boundary
and consists of the reactor coolant system and portions of other connected systems generally
extending up to and including the second containment isolation valve or to the first anchor point
and including the containment isolation valves, the reactor coolant pump, valves, pressurizer,
and the pressurizer relief tank. The connected systems include the residual heat removal (RHR)
or low pressure injection system, high pressure injection system, sampling system, and the
small-bore piping. With respect to other systems such as the core flood system (CFS) or the
safety injection tank (SIT) and the chemical and volume control system (CVCS), the isolation
valves associated with the boundary between ASME Code class 1 and 2 are located inside the
containment. Based on Regulatory Guide 1.26, “Quality Group Classifications and Standards for
Water-, Steam-, and Radioactive-Waste-Containing Components of Nuclear Power Plants,” and
with the exception of the pressurizer relief tank, which is governed by Group B Quality
Standards, all systems, structures, and components that comprise the reactor coolant system
are governed by Group A Quality Standards. The recirculating pump seal water heat exchanger
is discussed in V.D1.

Pump and valve internals perform their intended functions with moving parts or with a change in
configuration, or are subject to replacement based on qualified life or specified time period.
Pursuant to 10 CFR 54.21(a)(1), therefore, they are not subject to an aging management
review.

Common miscellaneous material/environment combinations where aging effects are not

expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

The systems that interface with the reactor coolant pressure boundary include the reactor
pressure vessel (IV.A2), the steam generators (IV.D1 and IV.D2), the emergency core cooling
system (V.D1), and the chemical and volume control system (VII.E1).
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D1. STEAM GENERATOR (RECIRCULATING)

Systems, Structures, and Components

This section addresses the recirculating-type steam generators, as found in Westinghouse and
Combustion Engineering pressurized water reactors (PWRS), including all internal components
and water/steam nozzles and safe ends. Based on 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 governed by Group A Quality Standards, and the secondary water side is governed
by Group B Quality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces
The systems that interface with the steam generators include the reactor coolant system and
connected lines (IV.C2), the containment isolation components (V.C), the main steam system

(VIII.B1), the feedwater system (VIII.D1), the steam generator blowdown system (VIII.F), and
the auxiliary feedwater system (VIII.G).
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D2. STEAM GENERATOR (ONCE-THROUGH)

Systems, Structures, and Components

This section addresses the once-through type steam generators, as found in Babcock & Wilcox
pressurized water reactors (PWRs), including all internal components and water/steam nozzles
and safe ends. Based on 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 governed by Group A Quality
Standards, and the secondary water side is governed by Group B Quality Standards.

Common miscellaneous material/environment combinations where aging effects are not
expected to degrade the ability of the structure or component to perform its intended function for
the extended period of operation are included in IV.E.

System Interfaces

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

connected lines (IV.C2), the main steam system (VIII.B1), the feedwater system (VIIl.D1), the
steam generator blowdown system (VIII.F), and the auxiliary feedwater system (VIII.G).
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