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SUBJECT: Generic Aging Lessons Learned Réport Comments
PROJECT NUMBER: 690

Dear Mr. Grimes:

Enclosed are comments on Generic Aging Lessons Learned (GALL) Report Chapter II,
Section B. The enclosure includes three documents. One document is a mark-up of the
existing GALL pages to reflect our comments. Each comment is identified by number. The
second document is a table containing our comments, numbered consistent with the
marked-up pages. The third document is a clean copy of the GALL pages to reflect how
GALL reads with our comments incorporated.

Please note that in previous comments we suggested creating a new Chapter XI in GALL as
a repository for the program evaluations. Having such a chapter allows the various GALL
sections to merely reference the new chapter when a program is credited. In the enclosed
comments we have followed this recommendation. Also in our previous comments we
recommended removing Time Limited Aging Analyses (TLAA) from GALL and moving
them to the License Renewal Standard Review Plan. As a minimum, we recommend the
creation of a new chapter in GALL as a repository for TLAAs. The TLAAs in section IIB
are identified but have not moved to a new chapter pending a decision by the NRC staff
relative to our recommendation. ‘

We look forward to discussing the enclosed comments with the NRC staff. Please contact
me to establish a meeting date.

Sipeeyely, '
Douglas J. Walters . (1/
Enclosures ‘Q\)\
Ny,
c: Mr. Sam Lee
" Mr. P.T. Kuo :
1776 | STREET, NW SUITE 400 WASHINGTON, DC 20006-3708 PHONE 202.739.8000 FAX 202.785.4019 www.nei.org
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Bl. Mark I Containments

Systems, Structures, and Components

Review Table I B addresses the elements of BWR containment structures: Mark I containments,
Mark II containments, Mark IIl containments, and common components are discussed separately
under subheadings B1, B2, B3, and B4, respectively. This format follows-the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewa! (SRP-LR). Mark I Concrete
containments in Review Table II Bl are divided into three elements: concrete, steel, and prestressing
system.

System Interfaces , " ' F3 g

Functional jhterfaces include the primary gontainment HVAC system(Vil4), containmerit isolation
system(V.&), containment spray system(V.B), and containment heat removal system(V.€). Physical
interfaces exist with any structure, system, or component which cither penetrates the containment
wall, such as the main steam system(VIIL.&) and feedwater systems{VIII, , Or is supported
by the containment structure. The containmyent structure basemat may ide support to the NSSS
components and containment internal ctures. ,D 2. :

,5.1,

-
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CORTAINMENT STRUCTURES
B - BWR Containments

Bl ° Mark I Containments
Bl.l Steel Containments

Stucture/ Regionof | Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

Bl.1.1 | Steel Drywell; Carbon Inside Loss of | Corrosion 10CFRS0.55a
Elements Torus; Steel and/or Materiat
Drywell Outside ASME Section
Head; Contain- X1, Subsection
Embed ment IWE
Shell and .
Sand . 10CFRS0,
Pocket Appendix J

Drywell . ' NUREG-1611

Skirt; Torus Draft
i . Guide DQ-1076

11 B1-4 Draft December 6, 1999



II CORTAINMENT STRUCTURES
B BWR Containments
Bl Mark I Containments
Bl.1l Steel Containments

5 Chapler £T otan evaluah

& SecHon¥l, Subserhion

m0€

Existing Aging Management Program -
(AMP)

Evaluation snd Technical Basis

Sas oo

uirements of ASME B&FV Code L
Section XI on reinforced and prestregsed
concrete containments. Examinatig
requirements of ASME Class MC pfessure
retaining components, metallic
shell/liners of Class CC containgents,
integral attachments, scals andf gaskets,
pressure retaining bolting, angd surface
areas including welds are coytred in

Subsection IWE. Thercfore,ASME Code
Section XI, Subsection IWE/f(1992 Edition
with 1992 Addenda), along with
additional requirements gpecified in
10CFRS50.55a(b)(2), congtitute an existing
mandated program which should be
referenced by the applicant’s containmen

tnservice inspection frogram for
managing aging of gteel containments
and liners of congyete containments for
license renewal. )

NUREG-1611 jentifies @
10CFR50.55¢/IWE for managing the

.| effects of cogtosion, except for
tnaccessiblf areas when there are no

indicationf of degradation for accessible
ereas.

Note: pection of supports, restraints
end bfacing for containment components

ts adfiressed by Subscction IWF of ASME
Codk, Section X1. See Chapter I B~
--_4- evaluation of

¥ 1S B S P e na It Proftrddl

QP Iy

- qemeryen

Asme Seerson X,
Subsecham XWE/
,Ocpgso.seé

19

»

1]
ghould reference ASME Code Section XI, Subsection IV
and associated modifications/additions specified in 10
ORR50.55a for managing eging of containment steel
elemtats pefditon, an applicant shouldGescnb d
jJustify its approach to mnaging the pgifig effect O
corrosion for inaccessible areas, when there are no
indications of degradation for accessible arcas.

aluation of 10CFRS0.55a/IWE egainst the ten {J0)
criteria for an acceptable aging management progfam Is
presented below. An epplicant should ensure thi
of 10CFRS50.55a/IWE for contginment

steel elements is consistent with this evaluatic
relief from the requirements of IWE(1992 Edifion with
1992 Addenda) which may have been grantel prior to
the LR Application should be identified in
npplicaﬂmntbcywﬂlbcevalmtedfor he
to License Renewal.

(1) Scope of Program: Subsection IW§-1000 specifies
the components within the scope of IWE (1992 with
1992 Addenda) for steel containmenys and liners of
concrete containments. The compogfents within the

scope of IWE are Class MC pressujfe retaining
components (steel containments) And their integral
attachments; metallic shell and penetration Iners of

Class CC containments and thefr integral attachments;

containment seals and gasketsf containment pressure
bolting; and surface/freas, including welds end
base metal. The concrete porfions of containment are in

eccardance with IWL. IWE efempts from examination
{1) components that are oufside the boundaries of the
containment as defined in fhe Design Specifications;
{2) embedded or inaceessip of containment
components that met the requirements of the original
Construction Code; (3} ¢hm that become
embedded or inaccessitfle as & result of vessel repair or
np!acunmtlleE-ﬂZanleE-snOaremﬂ;and
and valves that arc part of the

which or arc attached
to the containment yess
CFR 50.55a(b)(2)(x}specifies additional requirements,
cne of which coverf inaccessible areas. It states that the
aYate the acceptability of Inaccessible
dftions exist in accessible areas that

such inaccessi)le arcas.
containment ghpports are not within the scope of IWE.
(2} Preventivf Action: No preventive actions are

- §s & monitoring program. An eflective

method of afing management is through monitoring and mustbe
maintenange of protective coatings which inhibit evaluated to
decradatiofl. Draft Regulatory Guide DG-1076 provides ctermine
an acceptdble basis for such & program. 3} ‘
Parametfrs Monitored or Inspected: Table IWE-2500-
1 specififs six categories for examination. ko license
Et; Parts ozu d
E-A / Containment General Visual, Visual VT-3
Vessel Surface
I B1-§ Draft December 6, 1999
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I COXTAINMERNRT STRUCTURES
B BWR Containments
Bl Mark I Containments
Bl.1 Steel Contalnments

Structure/ Region of Environ- Aging Aging
Item | Component Interest Material ment Effect Mechanism References
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CONTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments
Bl.1 Steel Contalnments

L

Existing Aging Management Program
(AMF}

Further

_Evaluation-

Muaﬂcnggd‘hchmca!Basis

E-B* Containment Visual VT-1
Penetration

E-C .Containment Visual VT-1, Volumet:
Surfaces Requiring
Auvgmented Examination

E-D  Seals, Qaskets, and VisualVT-a
Moisture Barriers

E-F*  Pressure Retaining Surface
Dissimilar Metal
Welds

E-G  Pressure Retaining Visual VT-1,80lt torque
Bolting or =

| E-P Al Pressure

Retaining Components 10 CFR Sp, Appendix J
{Pressure boundary, {Contaifmen Leak Rate
penetration bellows, - Testifig)

* These two categorics are optional/per 10 CFR

50-55a(b)(2)(x)(°)-

The applicable meghod (where multiple
methods are listed) depends on parﬁcular
subcategory within

{4) Detection of Aging Effecfs: Examination
requirements specified in 10/CFR $0.55a and IWE

ensure that aging effects wguld be detected before they
would compromise the degfgn basis requirements
because of the frequency And extent of examination.
Under IWE, inservice exgminations and pressure tests
mwumdh -cordance with one of two
k:specdonmms orBenn.spedﬁedﬁchedn!c-
Under Inspection Profram A there are four inspection
intervals (at 3, 10, ,mwyeaxs)brwhlchamo%of
d:l. ll.llll-

each interval thery/ are various inspection periods for
which a certain pfreentage ¢f the examinations must be
pcrfomedm eafh 1009 at the end of that interval. In
eddition, a gengfal visual examination §s performed ence
each inpection/period. After 40 years of operation, any
future examinfitions must be performed in accordance
with the Insglctios Program B. Under Inspection
ProgramB here §s an initial interval of 10 years and
intervals of 10 years each, during which

100%0! required examinations must be completed. |
cg # the extent of examination, all accessible

rfacey mcdveavisualmminaﬂon.&lmdams,
such ag containment surfaces requiring augmented
examirfation (E-C) require volumetric examination. All
pressyfre retatning components (E-F) require system

cakape test in accordance with 10 CFR $0, Appendix J.
{5) Monitoring and Trending: With the exception of
inagcessible areas, a1l surfaces are monitored by virtue
of fhe examination requirements on & scheduled basis
af described above. When component examination

esults require evaluation of fiaws, areas of degradation,
or repairs and the component is found to be acceptatle
for continued service, the arcas containing such flaws,

R degradation, or repairs shall be reexamined during the
B:amkm

- I B1-7 Draft December 6, 1999
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‘I CONTAINMENT STRUCTURES

B BWR Containments
Bl Mark I Containments
Bl.l Steel Containments

L/

Existing Aging Management Program
{AMP)

/ Evaluation and Technical Basis

Evaluation

B e A o T e P e
engmented examination]. When these reexaminations
reveal that the flaws, ereas of degradation, or repalrs
remain essentially unchanged for three consecutive
inspection periods, these areas no longer require
sugmented examination in accordance with
Examination Category E-C. IWE requires that
examinations performed during any one inspectign that
reveal flaws or arcas of degradation exceeding
acceptance standards shall be extended to inclyde an
additional number of examinations within the fam
category approximately equal to the initial nufnber of
examinations. When additional fiaws or areag of
degradation that exceed the ecceptance stagdards are
revealed, all of the remaining examinationg/within the
same category must be performed for the fnspectio
interval. (6) Acceptance Criteria: IWE-3000 provides
acceptance criteria for metal containmegits and kiners of
concrete containments. Table IWE-341§€-1 presents
criteria to evaluate the acceptability offthe containment
components for service following the preservice
examinsation and each inservice exagfiination. This table
specifies the acceptance standard fgr each Examination
Category (E-A, E-B, E-C, etc.). Mogh of the acceptance
standards rely upon an engineerifig evaluation or
require correction by repair or reflacement. For some
examinations such &s Augmentfd Examinations,
numerical values are specified for the gcceptance
standards. For the containmefit steel shell or liner, &
reduction of up to 10% of thyf wall thickness is
acceptable per IWE 3512.3.£7) Corrective Actions: IWE
states that components whpse examination results
indicate flaws or arcas of fegradation that do not meet
the acceptance standardy listed in Table-3410-1 can be
considered acceptable Hffan engineering evaluation

that do not meet thf acceptance standards are required
to satisfy additiond] examination requirements and the
flaw or arca of defradation must be removed by
mechanical metjiods or the component repaired. For
repair of compghents within the scope of IWE, IWE-4000
and IWE-3124/state that repairs and reexaminations
shall complyAvith the requirements of IWA-4000. IWA-
4000 providés rules and requirements for the repair of
pressure rftaining companents including metal
containménts and metallic iners of concrete
containgfents. (8) Confirmation Process: When arcas of
degradgtion arc identified, an evaluation is required to
determine if repair or replacement Is necessary. If the
aludtion determines that repair or replacement is
necesgary, IWE requires confirmation to ensure that
&P te corrective actions have been completed and
ecﬁve.mmthatnpaksandmmmﬂons
ha s comply with the requirements of IWA-4000.
eckaminations are required to be conducted in
acfordance with the requirements of IWA-2000 and the
edmu!tsmustdemonsmthatm pair meets
/Ahs-eccePTaNC standard jorth In Tablr VE-34 IO

I Bl1-9 . Draft December 6, 1999




1 CONTAINMENT STRUCTURES

B BWR Containments
Bl Markl Containments
Bl.1 Steel Containments
Structure/ Region of Environ- Aging
Item | Component Interest Materia) ment Mechanjsm References

10CFR50.72
10CFRS0.73
10CFRS50,
Appendix J
Regulatory
Guide 1.163
NE1 94-01

ANSI/ANS 56.8-
1994

I B1-10
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II CORTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments

Bl.1 Steel Containments 3\

Existing Aging Management Program )
T /

Evaluation and Technical Basis : tion

through the pressure tests required by 10 CFR 50,
Appendix J.) (9) Administrative Controls: An aphroved
site QA Program would be applicable to IWE. I§
provides b3

PaITEnly there arc o opuonsSOptio pnd nintion B No
enhcrofwhicheanbechosmmmectthcrequim
ofaeontammmtIRTvagram.UnderOpﬂonA. 1A
the testing must be performed on a periodic k e
OpﬁmBlsapufoxmame-basedapmnhwlﬂ ik
eliminates the prescriptive

options .
lnformaﬁonl‘orOpﬂonBisp:wldedin RC Regulatory
Quide 1.163 and NEI 94-01, Rev. 0.

mscopeojhbgram'lhcscopc the containment
LRT program miust include all prefsure retaining passive

components. Two types of tests ghall be implemented.
'l‘ypcAmmpa'foxmedto casu:eleakagcmm
through all potential lex including

containmentwelds,valvs ttings,andeomponents
which peprizate-eemtatrffitnt. Type B tests are

pETiormed to measure lofal leakage rates across each

‘-' cakage miting boundary for

testing for Isola valvs(normanypcrfoxmedtmda
Type C tests), notindudedtmdcrt!ﬂsmogmm.shomd
be included ghider Jeakage rate test programs for
systems conflaining the isolation valves. (2) Preventive
Actions: §ince the containment LRT program is &
monitorigg program, no preventive actions are needed.
] Pa ers Monttored: The parameters to be

monitéred are leakage rates through containment
/welds,pe:mﬂms,ﬁmngs and other access
ppbning

: A~
1 B1-11 Draft December 6, 1999
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II CORTAINMENT STRUCTURES

B BWR Containments
Bl Mark I Containments
Bl.l Steel Containments
. Environ- Aging
Item | Subsystem | Component Material ment Effect Mechanism References
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I COKRTAINMEKRT STRUCTURES
B BWR Coantainments
Bl Mark I Containments
Bl.1 Stecl Contsinments
Existing Aging Management Program Further
{AMP) _Evaluation end Technical Basis Evahiation

-Detectivmreofdging-Bifeotcrlronlainment- AT
program is efiective in detecting degradation which
compromises the containment pressure boundary,
including seals and gaskets. While the calculation gf
leakage rates demonstrates the Jeak-tightness ang
structural integrity of the containment, it does nft by
itsc)f provide information which would indicateAhat -
aging degradation has initiated or that the caglacity of
the containment may have been reduced for gther types
of loads such as seismic. This would be achicved with
the additional implementation of an accepfable
containment inservice inspection progragl as described
earlier, {5} Mondtoring and Trending:Since the LRT
program must be repeated throughout/ihe operating
license period, the entire pressure bopndary is being
monitored over ttme. The frequency ¢f these tests
depends on which option (A or B) isfselected. With
Option A, testing is performed on ¢f regular fixed time
interval as defined in 10 CFR 50, Appendix J. In the

casc of Option B, the period for {sting may be extended
based on acceptable performange of meeting Jeakage
timits on prior tests. Additionaf detalls for implementing

Option B are provided in NRQ/R.G. 1.163 and NEIS4-
03, Rev.0. (6) Acceptance Cfiteria: Acceptance criteria
. for Jeakage rates are definedfin the plant technical ™
specifications. Acceptance friteria are acceptable if they
meet the requirements in JO CFR 50, Appendix J and
are in accordance with AYSI/ANS-56.8-1994. (7)
Corrective Actions: Whan Jeakage rates do not meet the
acceptance criteria, corrfctive actions are taken in
accordance with 10 CFH 50, Appendix J end KEt 94-01.
If results are not accepjable, then an evaluation is
required to identify thf cause of the unacceptable

and sppfopriate corrective actions must be

taken. (8) Confirmafion Process: When corrective
actions arec implemented to repalr the condition causing
the excessive keakage, confirmation by additional leak
rate testing is reqyfired to confirm that the deficlency has
been corrected. (9 Administrative Controls: Results of
the LRT programfmust be documented as described in
10 CFR S50, Appfndix J to demonstrate that the
coeptance.critfria for leakage have been satisfied. The
records are reglired to be avaflable for inspection at the

plant site. If tfe test results exceed the performance
criteria, then fuch exceedances must be assessed under
10 CFR 50.7f and 10 CFR 50.73. The quality assurance

for correctivf actions, confirmation process, and
dministratfve control shall be in eccordance with the

plant‘s fRity Assurance Program. {10} Operating
cpes Theplant-spedﬁcopmmgexpaimce

¢/ wed to ensure that the containment LRT
wogram scn‘ecﬂvekxprevmﬁngmccepmblchakage

2ty the containment pressure boundary. The
equirdments for Option B of 10 CFR 50, Appendix J
shoulti ensure that the test frequency hbasedmplant

ppegiic onetating expericnee

*  §B1-13 Draft December 6, 1999



CORTAINMENT STRUCTURES
B BWR Containments

Bl Mark ] Containments
Bl.l Steel Containments

Environ- Aging
Item Subsystem | Component Material ment Effect Mechanism %
Q Eutde-Da-1076
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- ASTM-DEI6696
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I CONTAINMERT STRUCTURES
B BWR Containments
Bl Mark I Containments .
Bl.1 Steel Containments —

Existing Aging Management Program Further
(AMP} Ev Evaluation
programﬁormeseRcmwa!,aeoaﬂngsmcmming Dl
maintenance program must eflectively address the Applicantls,
following ten {10) criteria: PIogEam.,
i et
(1) Scope of Program: The minimum scope of th ¢yaluated.

program should be Service Level I coatings, as ¢2fined in
DG-1076. Inclusion of Service Level I and I goating

in the program would enable an gpplicant to fake credit
for managing the effects of corrosion for moyt of the steel
structural elements included within the scfpe of License
Renewal. (2) Preventive Action: A coatifigs monitoring
and maintenance program Is itself & preyentive action.
3] Parameters Mornitored/Inspected: fPer DG-1076,
ASTM D5163-96 provides guidelines fyr establishing en
in-service coating monitoring prograghi for Service Level 1
corrosion should be monitored. (4f Detection of Aging
Effects: To be effective, visual Inspection of the
candition of coatings should be fonducted at the
begimﬂngofea.chrdudingo tbge. Early detection and
timely correction of coating @ tdon which
Jeopardizes corrosion protegho nrekeyelanm:sofun
acceptable program. (5] Mpndtoring and Trending:
Frequent visual inspectio (eachmmemxguutage)for
early signs of coatings d jon will permit trending
of the conditien and al)o fordevclopmmtotaﬂmely
corrective plan. (6) Afceptance Criteria: The objective

of & monitoring and fnantenance program for protective
coating is to prevent corrosion. Therefore, evidence of
corrosion of coatef surfaces must be considered
unacceptable, refuiring corrective action to restore
corrosion protegtion. {7) Corrective Action, (8)
C. ition/Process and (9] Administratice
Controls: ThEse should be satisfied by conducting the
in gccordance with the requirements of

: I B1-15 Draft December 6, 1999
’_.



ot  TLAA SHoud g ADED

I  CONTAINMENT STRUCTURES : NTAIMENTS
Bl BW!;Gontalnmmts Bt mw AD Mok I (6
B Mark I Containments -
El.1 SteelContainments AS mored TN COMMENT - ZG68
s&:mpomc{xt Togermot. @ —-ment _ ect % |_References”
Bteel VentLine | Stainless o amzm?-: NUREG-1611 .
Elements Bellows Stecl 81:;3{(:: tive Loading
: Contain- | Damage
ment .
s 107
\Y%
700
Bl.1.1 { Bteel Vent Line Stainless Inside Crack . Stress Same as B1.1.1,
. Elements Bellows Steel mﬁ %ﬁoﬂ Corrosion gwrasionAgmg
Contain- Qrowth
ment IN 92-20
B1.1.1 | Btedl Drywell Carbon | - Inside | Freting/ | Mechanical | 10CFRS0.552
Elements | Head; Steeland | ° aend/or Lockup Wear ASME
ersgnd-|  Plate Contain- IJ%ESuhsecﬁon
ment
:;‘s?m —_\'_\\/‘\ 10CFRS0.
Supparts; L /—\/ AppendixJ
B2 bt poet
Torus treve likely Managed by ;
uppart .
;my MME Stecdionyr) SUIOSGC@

Il B1-16 Draft December 6, 1999



CORTAINMENT STRUCTURES
B BWR Containments

Bl Mark] Containments
B1l.1 Steel Containments

_Exisﬂng Aging Management Program
(AMP) .

Evaluation and Technical Basis

NUREG-1611 identifics the need for TLAA
to sccount for the additional number of
Joad cycles associated with the period of
extended operation.

address cumulative fatigue damage. A time-imited
.gingnna!yﬂsmAA)lsteqxﬂxedﬁorthemdedpeﬂod
of plant operation.

Qmmthcmsinghaslskﬂg\wunalyses,perm
Code, Section I, were conducted for & 40 year life.
Mcmustbcupdawdmnwomtfcrthepuiodot

All cyclic Joadings considered in the
otiginalfaﬁgmamlyssancludmg'rypeAandiypeB
leak rate tests) must be reevaluated and revised as
necessary. The revised Cumulative Fatigue Usage
Factor must not exceed 1.0.

\/\/wM
segchader’aﬁr Weva\u‘d’m\d":/

10 CFR 50.55g, IWE, and 10 CFR 50, Appendix J do not

| _Evaluation

Yes.
TLAA must
evaluated.

boATO0

Sodesand-Htarrdarde-¢10CFRS0.5
ASME Section X1, Subsection IWE

See
avaluadion of ARME
qWwe/ ocFesD.S53

nB1-17
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I CORTAINMERT STRUCTURES

B , BWR Contalnments /MLM
Bi—NaIE I Containmments
. . _com ,2
Existing Aging Management Program
{AMP} Evaluation end Technical Basis

Mdmda), along with add
requirements specified i
10CFR50.55a(bj(2), coné

should reference ASME Code Section XI, Subsection IV
and associated modifications/additions specified in
10CFRS0.55a for managing aging of containment
concrete elements and prestressing s. In
eddition, en applicant should describe and-justify iy
appmchbmamglng&clgingdfccﬁdm ye

leadﬂngofealdmhydm:ddc. d
eonnsion ofanbedded steel/rebar, for inaccessd
areas, when there are no indications of degradatio
accessible arcas.

Evaluzation of 10CFRS0.55a/IWL sgainst the gen (10}
criteria for acceptable aging management program is
presented below. An applicant should ensjire that its
implementation of 10CFR50.55a/IWL for ¢
concrete elements and prestressing systefus is
consistent with this evaluation.

{1) Scope of Program: Subsection IWj-1000 specifies
the components within the scope of IWL (1992 with
1992 Addenda) for concrete containments. The
coponents within the scope of IWY. are reinforced
concrete and unbonded post-tensigning systems of Class
CC containments, as defined by QC-1000. Steel metallic
Eners are governed by IWE. IWL gxempts from

ﬁor

cntamment

examination portions of the congrete containment that
are inaccessible (e.g. concrete covered by Liner,
foundation material, or backfill, or are obstructed by
adjacentmcrotba' poncnts). 10 CFR
50.55a[b)(2){ix) spedﬁ&sad requirements, one of
which covers inaccessible @ Itctawstbatthe
licensee shall evaluate the geceptability of inaccessible
areas whien conditions exist in accessible areas that
could indicate the p oformu!tindegradaﬁonw
:m:hk:amstblcuus. Examination requirements

containment supports @ notwithkxthescopeofm.

Draft Reg GuideD&lO‘lexvvides
an acceptable basif for such a program. (3) Parameters
Monitored or pected: Table INL-2500-1 specifies
1/ examination of concrete surfaces.

Both of these chtegories rely upon visual examination
methods. (4) Petect andﬂw&ﬁmmcﬁequm
end scope of Axamination ere sufficient to ensure that
aging effects mdmwdbdmmzd&dmbasis
requircm would be compromised. Under IWL,

for concrete and unbonded post-
systemsmreqxﬂmdatl.%,and&yean
mmmmngw test. Thereafter,

nspectjons are performed &t § year intervals. In the case
of tendbns, anly a sample ef the tendons of each tendon
type rfquires examination at each inspection. The
tendagns to be examined during an inspectionare -
jelected on & random basis. Table IWL-2521-1 specifies
the mba'oﬂmdmsmbesdmdtoreaduype(e.g

hogp,

pectlo
lenISion]

joliowin

rertics avae ANC

n B1-19

Draft December 6, 1999



II CONTAINMENT STRUCTURES

B BWR Containments

Bl Mark I Containments

Bl.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Jtem Component Interest Material ment Effect Mechanism References
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II CONTAINMENT STRUCTURES
B BWR Containments
Bl Mark [ Containments
Bl.2 Concrete Containments '
Existing Aging Management Program Further
{AMP) Evaluation and Technical Basis Evaluation
inverted INfor pach inspection period. Th GRS ee:
mmlmumnumbaofeachtuﬂontypcsdectedfor
inspection varics from 2 to 4 percent. Regarding
mmmm:mmaww-a
examination. Selected areas, such as those that iy
suspect conditions and areas surrounding tendoy
anchorages recelve a more rigorous VT-1 or VI-JC
examination. (5] Eonitoring and Trending: Wihh the
exception of inaccessible arcas, all concrete syffaces are
monitored by virtue of the examination requir®ments on
a regular basis as described above. Trending'of
prestressing foree in tendons is required foy prestressed
containments. In addition; to the random gampling used
for tendon examination, one tendon of egth type is
sclected from the first year inspection sgimple and
designated as a common tendon. Eaclycommon tendon

kmgmmmeddmingeach on ‘n:ispmvid&s
plant. 10 CFRSOSSalnd!WL requircthat
prestressing forces in all inspectigh sample tendons be
measured by lift-off tests and copipared to acceptance
standards based on the predicte@ force for that type of -
tendon over its life. (6] Accepthnce Criteria: IWL-3000

provides acceptance criteria §ff concrete containments.
Formmmsmfam.thc ptancccrlu:ﬂamlyonthe
determination of the Resporysible Engineer whether
thcteisanyevidmof eordegradaﬂoncuﬂiclmt
to warrant further evalus .:.. Although the
acceptance criteria are qualitative, guidance s provided
in IWL-2510, which referfnees ACI 201.1R-68 for
dentification of concrety degradation. In addition, IWL-
2320 requires the Respbnsible Engineer to be a
registered professionay engineer experienced in
_ evaluaﬁngthc nservite condition of structural concrete
smowledgeable © thzd&dgnandmstmctioaeodcs
andutbaaiw-la £ed in design and construction of
concrete containménts. Alternate scceptance criteria
based en ACI 349/3R is also acceptable. The acceptance

quantitative in glature. For the post-tensicning system,
quantitative acfeptance criteria ere given for tendon
force, tendon Wire or strand samples, and corrosion
protection metium. (7} Corrective Actions: IWL

specifies thaf items with examination results which do
not meet the acceptance standards ghall be evaluated to
IWL-8300 “Evaluation.” Items which do not mect the

cceptancyd standards are to be evaluated by the Owner.
The Ownef §s responsible for preparation cfan

Engineerifhg Evaluation Report. The report should
include ¢n evaluation whether the concrete containment
is accepfable without repair of the item and if repair is
equirefl, the extent, method, and completion date for
the rephtr or replacement. Also included in the report is

the cafise of the condition and the extent, nature, and
frequeincy of additional examinations. IWL also provides
paly procedures to follow in Article IWL-4000. This
inclifdes requirements for the concrete repair, repair of
eiffore] sw_d,tepa!rofthcpost-mnsimingtystcm,

d_examinattorr-ot-4

nB1-21 Draft December 6, 1999



CONTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments
Bl.2 Concrete Containments

Structure/ Region of Environ-

Effect

Aging
Mechanism

References

Item Component Interest Materjal ment

Il B1-22
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II CONTAINMENT STRUCTURES

Con ts Z’l {
Meatk I Containmen
Bl.2 Concrete Containments
- — ; Dl Environ-
Item Component Interest Material ment
BT Comrer 1 —Brywel;—1 Concrete Inside
Elements Torus and/or
Outside
Contain-
ment
Bl1.2.1 | Concrete Drywell; Concrete, Inside Corrosion of | Same as B1.2.1,
Elements Torus, and Carbon and/or Spalli Embedded | Aggressive
Reinforcing Steel Outside of Steel Chemical Attack
Steel Contain- Bond, Aging
) ment Loss of Mechanism
Material
B1.2.1 | Concrete rywell; Concrete Inside Loss of Elevated NUREG-1611
Elements Torus and/or Strength Tempera-
Outside and ture (>150
Contain- Modulus, oF general;
ment Change in >200°F
Poisson’s local)
Ratio
r

11 B1-24
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P

II CONTAINMENT ETRUCTURES

-

1  Mark I Containments LoMNent 37/
B1.2 Concrete Containments
Besing Agng Management Prograge” | N e Furthes
E #5d Technica! Basis Evaluation
Sarne.as B1.2.1 Aqgressive Chemicgl ; :
Attack Aging Mechanism Mechanism

NUREG-1611 identifies
JOCFRS0.55a/IWL for managing the
eflects of reaction with sggregates, and
resolves staff’s concern about delayed
occurrences.

Same as B1.2.1, Aggressive Chemical
Attack Aging Mechanism

NUREG-1611 identifies
10CFRS50.58a/IWL for managing the
effects of corrosion of embedded steel,
except for inaccessible areas when there
ere no indications of degradation for
accessible areas.

Yes.

1611

The implementation of 10 CFR 50.55a and IWL would Yes.
not be able to dentify the Joss of strength and modulus
due to elevated temperature. Thus, for any portions of 4
concrete containment that exceed specified temperatu

‘ha IFLNCT EYalitalle i RITANTSC YULRES 5
specifies the temperature limits, both general (150 *F)

and Jocal (200 *F), ebove which a plant-specific aging
cvaluation is needed. manage-

J B1-25 Draft December 6, 1999



I CONTAINMENT STRUCTURES

AL~ CommenT 227

B Mark I Containments
Bl.2 Concrete Containments —
S. Structure/ | Regionof }7 Enwviron- | Aging—J]— Aging
Atem —Eomipegent t Material ment Effect Mechanism References
81/252 Steel Drywell Carbon Inside Loss of Corrosion Same as B1.1.1,
T Elcments Liner; B 517 W =Materiat— Corrosion A
Torus Outside R
Liner; Liner Contain-
Anchors; ment NRCIN97-10 -
Drywell .
Head; Vent
Lines,
Header,
and System
Supports;
Down-
comers and
Bracing
. V.
Bl1.2.2 | Steel Vent Line S Inside Cumula- Cyclic Same as Bl.1.1,
Elements Bellows s and/for tive Loading Cyclic Loading
Outside Fatigue Aging
Contain- Damage Mechanism
ment
—_—

11 B1-26

Draft December 6, 1999




w et - Gmmer #2790

_B1.2__Concrete-Containrents o .
Existing Aging Management Program S— T
: Evaluation end Technical Basis
T, ion Aging S s B11 I, Conoson Agig Mecharasm. |

Mechanism '

IN 97-10 identifies specific locations
where concrete containments are

’| susceptible to liner plate corrosion.

Applicants should consider these and

review plant-specific operating experience

to determine applicability.

Same as Bl1.1.1, Cydlic Loading Aging 76:«381.1.1, Cyclic Loading Aging Mechanism Same as

Mechanism B1.1.1,

" Cyctic

Loading
Aging
Mechanism

Il B1-27 Draft December 6, 1999 ;
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O CONTAINMENT STRUCTURES

ML (OMMENT #2271

Item | z % Effect i ‘—‘R{m
Bl1.2.2 | Steel Vent Line Stainless Inside Crack Stress Same as B1,2.1,
Elements Bellows Steel and/or Initiation Corrosion Stress
Outside and Cracking Aging
Contain- Growth e m
ment
B1.2.2 | Steel Drywell Inside Fretting/ Mechanical | Same as Bl.1.1,
Elements Head; Steel and/or Lockup Wear Mechanical Wear
Down- Outside Aging
comers Contain- Mechanism
B ment
Ve
Sys
8

11 B1-28 Draft December 6, 1999
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O CONTAINMENT STRUCTURES

ents
Bl ark I
en
W hm S&-
S%mﬁ s e 2
Same as B1.1.T; Same as E1.1.1, Stress Corrosion Cracking Aging Same
Cracking Aging Mechardsm Mechanism B11Y l
Aging
Mechanism
Same as Bl.1.1, Mechanical Wear Same as B1.1.1, Mechanical Wear Aging Mechanism Same as
Mechanism . . Bl.1.1,
. Mechanical
Wear Aging
Mechanism
S |

1 B1-29 Draft December 6, 1999



{ B2. Mark I Containments

B2.1 Stecl Containments
| B2.1.1 Steel Elements

B2.2 Concrete Containments
B2.2.1 Concrete Elements .
B2.2.2 Steel Elements
B2.2.3 Prestressing System

1 B2-1 Draft December 6, 1999



B2.

Mark I Containments

B2.1

B2.2

Steel Containments
B2.1.1 Steel Elements

Concrete Containments
B2.2.1 Concrete Elements
B2.2.2 Steel Elements

B2.2.3 Prestressing System

11 B2-1

Draft December 6, 1999



B2. Mark H Containments

Systems, Structures, and Comp&nents

Review Teble II B addresses the elements of BWR containment structures. Mark I containments,
Mark I containments, Mark Il containments, and common components are discussed

under subheadings Bl, B2, B3, and B4, respectively. This format follows-the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR). In Review Table I
B2, Mark II Concrete containments are divided into three elements: concrete, steel, and prestressing
system and Mark II Steel containments are divided into two elements: steel and concrete.

. » A l 6;"3

Functional ieferfaces include the primary cpfitainment HVAC system(VIL#, containmeg} isolation
system(V.A, containment spray system(V.H), and containment heat removal system(V.¢). Physical
interfaces exist with any structure, system, or component which either penetrates the containment

wall, such as the main steam system(VIII4) and feedwater systems(VIII or is supported
by the containment structure. The contat t structure basemat may prpvide support to the NSSS
components and containment internal ctures, :
Dz
.8

nB2-3 . Draft December 6, 1999




O CONTAINMENT STRUCTURES

B2 Mark II Containments

BWR Containments

B2.1 Steel Containments

Item

Structure/
Component

Region of
Interest

Material

Environ-
ment

Effect

B2.1.1

‘| Elements

Steel

Drywell;
Suppres-
sion

Steel

Inside
and/or
Outside

Loss
Material

of

Corrosion

Chamber; Contain-

ment
Head;
Embedded

B2.1.1

Steel
Elements

Inside
and/or
Outside

Mechanical
Wear

Same as B1.1.1,
Steel Mechanical Wear

Mechanism -
ment

<EE COMMENT 3+
Yo CY(,liLLDﬁ'DsNG and

FAargve as TLARS 1 B2-4

Draft December 6, 1999
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IO CORTAINMENT STRUCTURES
B BWR Containments .
B2  Mark I Containments
B2.2 Concrete Containments
. Structure/ Reglon of

Item | Component Interest Material ment _EfK ren
B2.2.1 | Concrete Contain- Concrete Inside - Increase in | Leachingof | Sameas B1.2.1,

Elements ment; and/er Porosity, Calcium Aggressive
Basemat ' Outside Pcfmm- Hydroxide; ) Chemical Attack

" Cracking,
Spalling

B2.2.1 | Concrete - Contain- Concrete Inside ‘Expansion Reaction Same as B1.2.1,
Elements ment; and/or & with Reaction with
' Basemat : Outside Cracking Aggregates | Aggregates Aging
Contain- : Mechanism

B2.2.1 | Concrete Contain- Cencrete; Inside Cracking, Corrosion of | Sameas B1.2.1,
Spalling, Embedded | Corrosionef

Elements ment; Carbon end/or
: Basemat; Steel OQutside Loss of Steel Embedded Steel
‘ Contain- | Bond, : Aging )
Steel *  ment Loss of : Mechanism
Material

I B2-6 Draft December 6, 1999
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b1 CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark II Containments

B2.2 Concrete Containments
Structure/ Region of . . Environ- Aging Aging : :
Item Component Interest Material ment Effect Mechanism " References
B2.2.1 | Concrete Basemat Concrete Inside Cracks; Settlement | NUREG-1611
Elements andfer, | Distortion;
Outside Increase in
Contain- | Compo-
ment nent
Stress -
Level
SEE
. J e
B2.2.1 | Concrete Contain- Concrete * Inside Loss of Elevated Same as B1.2.1,
Elements ment; and/for Strength Tempera- Elevated
Concrete Outside and ture Temperature
Fill in Contain- Modulus Aging
Annulus; ment Mechanism
- Basemat - .

11 B2-8 o Draft December 6, 1999



II CORTAINMENT STRUCTURES
B BWR Containments
B2 Mark [I Containments
___B2.2 Concrete Containments

Existing Aging Management Program . Further
(AMP} Evaluation and Technical Basis Evaluation .
No mandated Aging Management Settlement is not addressed by 10 CFR 50.55a or IWL. Yes.
Program exists. NUREQ-1611 identifies NUREG-1611 specifies that a settlement monitoring
the need for a scttiement monitoring program is needed for & containment structurs/basemat | If ]
program, if the prerequisite conditions resting on soil or piles, or if the site experiences spplicable, )
exist. ACI 349.3R-96 provides guidance significant changes in ground water conditions. the
for addressing settlement. ] - applicant’s
} Eubna-ubw
fore: Cracks, ddorkions, and . ma
| Wereasesin Component sddzers
Sheess levels My not” | mustbe
R@n?.@ Eﬂ?@:&n evaluated.
Blcusse s et lement is
nd plawside frruie

pat iwdag srite .

% Same-as 5121, Elevated . ? 0
No mandated f:j ,Qm, §E¢§Q&w‘m§ of 1AD
;wﬁu@awi Progravr | suduL. would nat e able 0.

ot Neeeien ok el of sergh

. e
plant-specibic . g@%ﬁﬁ_ﬁ;ﬁ@t% \_\T_,@
ovalushm; \EH e pediowgof Concrete

isife condifions d
| Pheeauisr® PEE ppntoigment thiet X8

\and loc! msonv &Q,R.E
. Q,mo M_Wm\wwh;o\& he eN alustioy

VTt c~\ gt

Draft December 6, 1999
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B2 Mark I Containments .
B2.2 Concrete Containments
Structure/ Region of Environ- Aging Aging 4
Item | Component | Interest Material ment Effect Mechanism References
B2.2.2 | Stect Drywell,. Carbon Inside Less of | Corrosion Same as B1.2.2,
Elements Suppres- Steel andfor Material Corrosion Aging ’
. sion Outside ) Mechanism
Chamber Contain-
and ment
Basemat
‘Liners;
Liner
Anchors;
Drywell
Head;
Downcomer
Pipes &
Bracing [
B2 teel Suppres- tainless Inside Crack Stress Same as B1.1.1,
Elemen sion teel and/or Initiation Corrosion | Stress Corrosion
Chamber Outside and Cracking Cracking Aging
Liner Contain- Growth Mechanism
{Intexior ment
Surface) .

1 B2-10 Draft December 6, 1999



I CONTAINMENT STRUCITURES
B - BWR Containments

B2  Mark I Containments ‘
B2.2 Concrete Containments : R ——

a E}x (AMF — \'_Ev{uaﬂgn;and WM

" &,w -~ 4 Ei.ﬁﬁmﬁm ey & :

I0CFRSO.SS5 /A5M€ evaluation of |oceReD. S5a
Sechinm £T | Sohsechon WE ;A:S[ME Secti m'g_/r <, ohsechion

v
@\/a[ua‘(‘ld\'\& |OCFRED,
1 Moo disJ .
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a CORTAINMENT STRUCTURES
B BWR Containments
B2 Mark I Containments
B2.2 Concrete Containments
Structure/ Region of Environ- Aging Aging ?
Item | Component Interest Material ment _Effect Mechanism References
B2.2.2 | Steel Drywell Carbon Inside Fretting/ Mechanical | Same as B1.1.1,
Elements Head; Steel and/or Lockup Wear - | Mechanical Wear
Downcomer . Outside Aging
- Pipes & - . Contain- Mechanism
Bracing ment .

/‘\ _ ) .
B2.2.3 f Prestress- Tendons Carbon Inside Loss : of | Corrosion of | SameasB1.2.1,
ing System and Steel and/or Tendons/
Anchorage Outside Anchorage | Chemical Attack
Compo- Contain- Components | Aging
nents ment Mechanism

E7E — ) 'NUREG-1522

D IN $9-10

I B2-12 Draft December 6, 1999
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H . COXTAINMENT STRUCTURES
B BWR Containments
B2 Mark II Containments
B2.2 Concrete Containments

-4 I

Existing

WJ

I\/
Eva!uaﬁonandTechnlmlBasis\/\

P {AMF}

&

Meoharism
< |ocs=&so.ssa_/k>ma
Se i onxer
&

/ Subsechion

‘ S%Chl-pfu CNweuwa_‘-m

6F (0P 55 a /ASME Sedkion,
SUbeechi o TWE

Same as B1.2.1, Aggressive Chemical Sanem}rﬂumwmw No. \

.| Attack Aging Mechanism Mechanism

Note: 10CFRS50.85a and JWL do not apply

to bonded post-tensioning systems.

NUREG-1611 identifies

10CFRS50.55a/IWL for managing tendon

and anchor carrosion. .

NUREG-1522 end 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) s a prudent | Flant-

conducive to corrosion of tendon. way to manage the degradation {i.e., corrosion) of specific

anchorage companents. bearmgplat%andotha'verﬂmlwndonunhmgc considera-

_ components. tion of the

tendon
access
gallery
should be
evaluated.

1 B2-13
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I  CONTAINMENT STRUCTURES
B BWR Containments
B2  Mark II Containments

B2.2 Con n ts

L~ i N—"
Item | Subsystem | Component | Material
~B2:2°3 T rectressa,, | Tendomswd™| Carben
dng System-| ~Anehorage, | ——Btect

Tompo-"

ZnGE—

N~—

N

277 )

11 B2-14

Draft December 6, 1999



14 CONTAINMENT STRUCTURES
B BWR Containments-
B2 Mark II Containments
B2.2 Concrete Containments

Existing Aging Management Program
__(AMP)

____Evaluation and Technical Basis

ASME Section XI, Subsection IWL

Note: 10CFR50.55a and IWL do
to bonded post-tensioning sy:

{5) Monitoring and Trending:

10 CFR 50.552a and IWL do not provide guidance on hgw
to calculate expected tendeon prestressing forces that g
neededtocomparcagaklstthcmeesumdtendonmn‘
forces. 'l'hisguidanceisprwidedkxNRc Regulato
QGuide 1.35.1.

To ensure that the structural and functiongl adequacy of
the containment are maintained, a TLAA f4r the tendon
prestressing forces is needed for the extejided period of
operation. A TLAA for the containment frestressing

the following basic attributes:

1. Calculation of the minimum reqyfired prestressing
force value (MRV] for each tendon group.

2. Calculated predicted lower Hntit (PLL) prestressing
force for each group of tendons/(See NRC R.G. 1.35.1).
During ¢ach inspection, the mtasured prestressing

in the sampled tendon$ arc compared against the
'LL. As discussed in IN 99-J0, the trend lines shall be
eveloped using a regressigh analysis considering
mdividualwndonhft-olr grees ra!hathanﬂwmage
lift-off forces for each groyp of tendons. °

3. The PLL developed fof the 40 year period of operation
shall be extended to 6Q years. The applicant has to
demonstrate that the frend of the measured prestressing
forces during the extgdnded period remain above the PLL
for each tendon groyp. If this can not be achieved, then
a systematic plan of retensioning selected tendons.
should be developefl which would result in the trend
lines remaining ahove the PLL or & reanalysis of the
containment demgnstrating design adequacy is needed.

If the approach described above is not feasible due to the
lack of available/tendon lift-off force data needed to
develop trend lines, then a TLAA for containment
prestressing fofces performed in accordance with 10
CFR 54.21(c)(f)(iii) s acceptable. In this case, the TLAA
must satisfy fhe tzn (10) criteria for an acceptable aging
managemenf program and must specifically include the
following:

3]Para ers Monitored: The parameters to be
monitored are the prestressing forces in accordance with
requiremgnts specified in Subsection IWL of Section XI

of the AJME Code as incorporated by reference in 10
CFR 50/552a. (5] Monitoring and Trending: The

prestreSsing forces shall be plotted against time and
trendifig lines developed for the period of extended
opergtion. (6] 4 Criteria: The prestressing

forcg trend lines must be shown to be above the
D ~u|-—o oWl " PLL] ines. e ——

evaluated .

system which meets 10CFR54.2 1(c)(1){li) should have ‘( TLAA must

I B2-15
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I CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark I Containments

B2.2 Concrete Containments
Structure/ Region of - Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

0 B2-16 Draft December 6, 1999



o CONTAINMENT STRUCTURES
B BWR Containments

B2 Mark II Containments
B2.2 Concrete Containments ,
Existing Aging Management Program - Further
{AMP} E\raluaﬁon and 'l‘eclmical Basis Evahiation
*-"w" ~

bt msmgsystzmdscrlbedinNRC
the exception of temperature effects due

1 B2-17 Draft December 6, 1999



B3. - Mark Ilf Containments

B3.1

Steel Containments
B3.1.1 Steel Elements
B3.1.2 Concrete Elements

Concrete Containments

B3.2.1 Concrete Elements
B3.2.2 Steel Elements

nB3-1

' Draft December'6, 1999 -



. ' B3. MarkIn Containments

e

Systems, Structures, and Components

Review Teble Il B addresses the elements of BWR containment structures. Mark I containments,
Mark II containments, Mark III containments, and common components are discussed separately
under subheadings B1, B2, B3, and B4, respectively. This format follows-the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR]. In Review Table II
B3, Mark IIl Concrete containments are divided into three elements: concrete, steel, and
prestressing system and Mark III Steel containments are divided into two elements: steel and

concrete.

. . /’ F3 :
Functional jAiterfaces include the primary ¢fntainment HVAC system(VIId), containmenf isolation
system(V.A£), containment spray system(V.B), end containment heat removal system(V.£): Physical
interfaces exist with any structure, system, or component which either penetrates the containment
wall, such as the main steam system d feedwater systems{VIII -G}; or is supported
by the containment structure. The :

components and containment internal

I B3-3 _ Draft December 6, 1999



m as BI.L 1.
Stress Corrosion

Suppres-
Chamber

Surface)
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II CORTAINMEKT STRUCTURES

®

L.u\mﬂoroonﬁubﬁn .
A= g:&m@a@/ atuation e Yechmicat Basts ! Evattiation
. | J0cFRSD.553 [ Asme Sea Clapler i Loc an i
SecHon k1, Subsectim cwluat o oFf |6cEeeD. SEa \ Mechzmzsm
Zwe ASME Socfien , Subseedi en g g

| Qoo hatbor ST om
| Appordiy T

ovalhion st 10C£80,

I B3-5 Draft December 6, 1999




of | Sameas B1.2.1,

n%ﬁqanug

%

Embedded Steel
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Structure/ Region of Environ- Aging Aging ?
Item | Component Interest ment _Effect Mechanism |~ References
B3.1.2 | Concrete Basemat Cencrete Inside Cracks; Settlement | Sameas B22.1,
Elements and/er Distortion; Settlement Aging
Outside Increase in Mechanism
Contain- | Compo- '
ment nent
. Stress -
Level
B3.1.2 | Concrete Basecmat; Concrete
Elements Concrete
Filin
Annutus
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I CORTAINMENT STRUCTURES
: B  BWR Containments
B3 Mark IOI Containments

B3.2 Concrete Containments .
. Structure/ Region of Environ- Aging Aging ¢
Iem | Component Interest Material ment Effect Mechanism References
B3.2.1 | Concrete Dome, Wall, Concrete Inside Scaling; Freezef Same as B1.2.1,
Elements Basemat - and/or Cracking, Thaw Aggressive .
Outside Spalling : Chemical Attack
S Contain- Aging
ment Mechanism

B3.2.1 | Cancrete - Dome, Wall, Concrete Inside Increasein | Leachingof | Sameas B1.2],

.ment Scaling, Chemical Mechanism.

I B3-10 . ) Draft December 6, 1999



II CONTAINMENT STRUCTURES

B BWR Containments
B3 Mark JIf Containments
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Il CONTAIRMENT STRUCTURES
B BWR Containments
B3  Mark IIf Containments

B3.2 Concrete Containments . '
EW Mmm @ Bas!;gs : Further
Same-asBi2-H-Reactionwith-Aggregates : No
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n CONTAINMENT STRUCTURES
B BWR Containments

B3  Mark I Con
B3.2 Concrete '4\
Stucture, Region Environ- Aging Aging
Item Com ! Inm:t l)am-]a! ment _Effect Mechanism ilef:rcnm
B3.2.1 | Concrete Basemat Inside Cracks; Sctilement | Same as B2.2.1,
Elements snd/or | Distortion; Settlement Aging
- \|40D: Outside | Increase in Mechanism
Contain- Compo- : :
t
g | S
0zLES Leve

B3.2.1 | Concrete Dome, Wall, Concrete Inside
Elements Basemat end/or
Outside
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14 CONTAINMENT STRUCTURES
B BWR Containments
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I CONTAINMENT STRUCTURES
B BWR Containments

10cFED. SSa and
ASME Sechen XI,
gybsnd-?n‘ e, |
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TE (

B222/ °

J0ceeD, hppordiyT /oap,eso,/iyaﬂm/mﬂ’

I B3-17 Draft December 6, 1999



B4.

Common Components

B4.1 Penetration Sleeves, Penetration Bellows, Dissimilar Metal Welds
B4.2 Personnel Airlock, Equipment Hatch, CRD Hatch

B4.3 Subfoundation Layer

B4.4 Seals and Gaskets

I B4-1 Draft December 6, 1999



B4. Common Componeants

Systezﬁs, Structures, and Components

Review Table II B addresses the elements of BWR containment structures. Mark I containments,
Mark II containments, Mark Il containments, and commeon components are discussed separately
under subheadings B1, B2, B3, and B4, respectively. This format follows the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR). Common
components in Review Table II B4 include penetation sleeves and bellows; dissimilar metal welds;
personnel airlock; equipment hatch; CRD hatch; subfoundation layer; and seals/gaskets,

ystem InterfacSs= 7 /Fg & 2
Nneﬁona?és include the primary cofitainment HVAC system(VII3}, containmerf isolation

system V., containment spray system(V.Hj, and containment heat removal system(V.5). Physical
interfaces exist with any sfructure, system, or component which either penetrates the containment

wall, such es the main steam system (VIIL&)-and feedwater systems(VIII LG}, or is supported
by the containment structure. The contai t structure basemat may ide support to the NSSS

components and containment internal ctures. -

B2

b2

1 B4-3 Draft December 6, 1999



O CORTAINMENT STRU

B BWR Con ents
B4 Common onents : References
= Environ- Aging - Aging
ment | _Bfect | Mechenbem [ .
Inside Loss of | Corrosion. | Same as Bl.1.1,
andfor | Material .
Mechanism
Contain-
ment
P Penctration Carbon Inside oﬁp_u. Loading | Cycling Leading
_ - G Same as B1.1.1,
Sleeves; | Steelsnd | endfor | tive agng
Fenetration | Stainless | Outside | Fatigue echanism
/ Beflows; Stecl el e .
Dissimilar
Metal Welds
hﬂ:;ésx\wNm s
Sﬂz\ ADDLESS |AS \P&\ﬁ‘c“
TLAP Ecretr .
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— I CONTAINMENT STRUCTURES

B BWR Containments
B4 Comman Compenents

)
’4;

{

/—\/\

I

Sichimxd, Sy st 7OV IE

\-———/\,/

Existing Agifig M. R
| xisting Agig Management rogram |~ w,,m\ Evaluation
Mechanism Se_zCthGLX-l Jv(amera&«z@m rosion>
10CFR . S52/feime. ot 100reD B af AoméE
Secdionst, Subsechion TWE |

Ao

Same as Bl.1.1, Cycling Loading Aging
Mechanism

Same as B1.1.1, Cycling Loading Aging Mechanism

B111,
Cycling

Mechanism
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II CONTAINMENT STRUCTURES
B  BWR Containments
B4 Common Components

/0;;;;\/1;‘75\

Sechion Kl Sobstohia it

Exis Aging Management Program . Further
e (AMP} _Evaluation and Technical Basis Evaluation
CrackingAging-Methanism Mechanism— : ) Bl1l.1,

( ) ASHE Spckionsa ,g./bszaé MLWE
f

Chepler KL #ar an
a/awgf’:f«/&;é e }

Same asJBI.If, Corrosion Aging
Mechanism

Same as Bl.1.1, Corrosion $Medza7dsm
\/\/ % LLES
e
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B BWR Containments
B4 _Common Components
Reglon of Environ- Aging
Jtem. Interest Material ment Effect . References -
B4.2 Personnel Carbon Inside Fretting/ Same as Bl.1.1,
Alrlock; end for Lockup Mechanical Wear
Equipment Outside Aging -
Hatch; CRD Contain- Mechanism
Hatch ment
B4.3 Subfounda- Under- Reduction NUREG-1611
tion Layer ground n
Founda- NRCIN §7-11
tion
Strength NRC IN 98-26

II B4-8
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I  CONTAINMENT STRUCTURES Y

B BWR Co ts .
Co n Components R
- Existing Aging Management Program T Further
- {AMP) i glaluaﬁonand'lbdml@lBasis — Evaluation
Mochanism~ S Chapliuxt $fox an s
|ocreS, SEa  AatE evluatin of jocrem.ssaf Wegs/figing

Sec(—}onxc) Subsection TWE A&n&&d_;mgl . Subsect; W TWE

No specific Aging Management Program Erosion of cement from porous concrete subfoundations | Yes.
exists, NUREG-1611 identifies erosion of | beneath containment basemats is described in IN 97-11.

porous concrete subfoundation as & IN $8-26 identifies Maintenance Rule Structures If
potential aging mechanism. Monitoring for managing this aging eflect, if epplicable. applicable,
{See Chapter IIL A, Class 1 Structures for evaluation of plant-
Maintenance Rule Structures Monitoring) specific
evaluation
is required.

11 B4-9 Draft December 6, 1999



‘I CORTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Structure/ Region of Environ- Aging
Item Component Interest Material ment Effect Mechanism References
B4.4 - Seals & Various Inside Loss of Detericra- 10CFRS0.55a
: Gaskets and/or Sealing tion of Join
Outside Sealants, ASME Section
Contain- QGaskets, XI, Subsection
ment O-rings IWE
10CFRSO0,
Appendix J
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- mmmmgmmm Evaluation a:d/ Technical Basis\___@mlm
10CFR50.558, Aging-cffect will he managed by-FerE— No.
ASME Section XI, Subsection
Leak tightness will be monitored by Appendix J Leak
Rate Tests. -
oo St Crafllux( dor
w evaluafioeg tduc.de).::a/
AXMESeaQ m X( , SbSecfion
- JWE -
N~
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GALL REPORT-CIVIL/STRUCTURAL COMMENTS
SECTION IIB

11 B1-3
11 B2-3

System Interfaces Section, the references to interfaces do not match the GALL Table
of Contents. The references shonld be changed to the following:

Containment HVAC system (VILF3), containment isolation system (V.C),
containment spray system (V.A), and containment heat removal system (V.E), main
steam system (VIIL.B1), and feedwater system (VIIL.D1).

263

Bl.l.1

IIB1-4

The scope should be consistent with the scope defined by IWE.,

19

The discussion of 50.55a and IWE is contained in proposed GALL Chapter XI.

264

Bl

Bl.1.1

I B1-5

The “Further Evaluation” column implies there are additional requirements for
inservice inspection of inaccessible areas when there are no indications of degradation
for (adjacent, nearby) accessible areas. These implications should be removed.
BASIS: Implying such requirements is tantamount to additional rulemaking over and
above 10 CFR 50.55a without adhering to the rmlemaking process

This same comment applies to other portions of the report related to inservice
inspection of inaccessible areas.

226

Bl

Bl.1.1

I B1-5

The last item in “Further Evaluation” states that Relief from IWE must be evaluated to
determine their significance to license renewal. If the basis for relief is adequate for
the current license, it would be adequate for the period of extended operation.

Recommend deleting this last paragraph from the Further Evaluation colummn.

75

Bl

Bl.1.1

I B1-11
I B1-15

The discussion of Appendix J and Coatings Programs should be deleted.
BASIS: IWE is acceptable as a stand-alone program.

267

Bl

Bl.1.1

I B1-16

This item should not be considered as a TLAA.
BASIS: Containment Bellows are designed to B31.1 or Class 2 of ASME Section III.
None of these Design Basis Codes require a fatigue analysis, implicit or explicit.

268

Bl

Bl.1.1

I B1-16

The only items subject to a fatigue analysis within the current licensing basis for
BWRs, are the components affected by the MARK 1 and MARK 2 Containment
Loads program to address LOCA Blowdown loads, Chugging and SRV discharge
loads. The typical components affected are the suppression pool, vent header, torus
penetrations and attached piping. The plant specific analyses assumed a cyclic life for
40 years of projected SRV discharges. This issue also has been identified as a potential
TLAA for BWRs. The EPRI-NEI Industry Report for the BWR Containment provides
the details and references for this generic issne. We will capture this item in our effort
to identify TLAAs for inclusion in the Standard Review Plan.

270

B1

Bl.l.1

I B1-16

The components identified are more likely covered under ASME XI-IWF, Component
Supports, and not IWE or Appendix J. Recommend considering these items in GALL
Chapter III, Section B1,

327

Bl

Bl.1.1

I B1-17

The Evaluation and Technical Basis column contains a potential requirement for
augmented VT-1 inspection as a supplement to the requirements of ASME Section X,

5/23/00




GALL REPORT-CIVIL/STRUCTURAL COMMENTS

SECTION IIB

Subsection IWE, Examination Categories E-F and E-B.
BASIS: This supplementary requirement is not justified.

271

Bl

B1.2.1

NI B1-18

The section dealing with BWR Mark I Concrete containments shonld be deleted.
BASIS: There is onty one BWR with a MARK 1 Concrete Containment and we
question the need to evaluate that single containment in the GALL report. For
purposes of GALL, we believe the evaluation of BWR MARK 1 concrete containment
is similar to the evaluation provided for a PWR concrete containment.

276

B2

B2.1.1

11B24

Cyclic Loading and fatigue needs to be identified as a TLAA. We will capture this
item during our review of TLAAs to include in the Standard Review Plan_,.

20

Generic

GENERIC COMMENT: When sections reference back to previous sections we

suggest repeating the text from the referenced section. In most cases, the reference is

to an aging management program in which case the evaluation is in proposed GALL
Chapter XI.

225

B2

B2.2.1

11 B2-8

Environment should be “Outside Containment.”
BASIS:

246

B2

B2.2.1

11B2-9

There are licensees (typically those with plants situated on soil or on piles) whose
Current Licensing Basis includes settlement and therefore, have a settlement
monitoring program in place. If no settlement was evident during the first decade or
so, the NRC may have given the licensee approval to discontinue the program. In these
cases, no further proof of absence of settlement should be required.

277

B2

B2.2.3

11 B2-12

Delete Item B2.2.3.
BASIS: There are no BWR Mark 2 Containments with unbonded prestressing systems.

280

B3

B3.1.1

I B3-4

There are no “Embedded Shell Regions” in the Mark 3 design. Delete reference to this
item,

281

B3

B3.1.2

1 B3-6

Delete item.B3.1.2

BASIS: The concrete fill in the Mark 3 anmulus is not subject to Leaching of Calcium
hydroxide or aggressive chemicals as it is protected by the outer reinforced concrete
shell from exterior exposure and by the steel shell from interior exposure.

282

B3

B3.1.2

1 B3-8

In addition to the temperature limits given for continnous exposure (<150F general and
<200F local), the provisions of the Design Code, ASME Section I Division 2, CC-
3440, for occasional abnormal exposure should also be included here (350F for
concrete surface and 650F for steam impingement),

283

B3

B3.2.1

11 B3-14

In addition to the Basemat, Piles need to be addressed for settlement.

284

B4

B4.1

11 B4-4

Delete Penetration Bellows from the Region Of interest columm. Bellows are made of
stainless steel and are not subject to corrosion.

285

B4

B4.1

11 B4-4

Cyrlic loading only applies to some penetrations and torus-attached piping which are
required to have a fatigne analysis under the Containment Loads Program. We will
address this item in onr effort to identify TLAAs for inclusion in the Standard Review
Plan.

286

B4

B4.1

I B4-6

Delete Carbon steel from the Material column, stress corrosion cracking is not an
aging mechanism for carbon steel,

5/23/00




CHAPTERII B

BOILING WATER REACTOR (BWR)
CONTAINMENTS
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Major BWR Containments

B1.

B2.

B3.

B4.

Mark I Containments
Mark II Containments
Mark III Containments

Common Components

NEI Draft 5/23/00



Bl1. Mark I Containments

Bl.1 Steel Containments
Bl.1.1 Steel Elements

Bl1.2 Concrete Containments

B1.2.1 Concrete Elements
B1.2.2 Steel Elements

11 Bi-1 NEI Draft 5/23/00
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Bl. Mark I Containments

Systems, Structures, and Components

Review Table II B addresses the elements of BWR containment structures. Mark | containments,
Mark II containments, Mark III containments, and common components are discussed separately
under subheadings B1, B2, B3, and B4, respectively. This format follows the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR). Mark I Concrete
containments in Review Table II Bl are divided into three elements: concrete, steel, and prestressing
system.

System Interfaces

Functional interfaces include the primary containment HVAC system(VIL.F3), containment isolation
system(V.C}, containment spray system(V.A}, and containment heat removal system(V.E). Physical
interfaces exist with any structure, system, or component which either penetrates the containment
wall, such as the main steam system(VIII.B2) and feedwater systems{VIII.D2), or is supported by
the containment structure. The containment structure basemat may provide support to the NSSS
components and containment internal structures.

11 B1-3 NEI Draft 5/23/00
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CONTAINMENT STRUCTURES

B
B1

BWR Containments
Mark I Containments
Bl.1 Steel Containments

Item

Structure/
Component

Region of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

Bl.1.1

Steel
Elements

Drywell;
Torus;
Drywell
Head;
Embedded
Shell and
Sand Pocket
Regions;
Drywell
Support
Skirt; Torus
Ring Girder,
Seismic
Restraints,
and
Support
Saddles/
Columns;
Vent Lines,
Header, and
System
Supports;
Down-
comers and
Bracing;
ECCS
Suction
Header.

The scope of
components
identified in
this column
should be
consistent
with ASME
Section XI,
Subsection
IWE.

Carbon
Steel

Inside
and/or
Outside
Contain-
ment

Loss of
Material

Corrosion

10CFRS50.55a

ASME Section
X1, Subsection
IWE

10CFR50,
Appendix J

NUREG-1611

Draft Regulatory
Guide DG-1076

I1B1-4

NEI Draft 5/23/00




II CONTAINMENT STRUCTURES
B BWR Containments
Bl Mark I Containments
Bl.1 Steel Containments
Existing Aging Management Program
(AMP)

Further
Evaluation and Technical Basis Evaluation

See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
10CFR50.55a/ASME Section X1, Code Section X1, Subsection IWE.
Subsection IWE

1 B1-5 NEI Draft 5/23/00



CONTAINMENT STRUCTURES

B BWR Containments
Bl Mark1 Containments
Bl.1 Steel Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Il B1-6

NEI Draft 5/23/00



CONTAINMENT STRUCTURES
B BWR Containments

Bl MarkI Containments
Bl.1 Steel Containments

Existing Aging Management Program
(AMF)

Evaluation and Technical Basis

Further
Evaluation

II B1-7

NEI Draft 5/23/00



CONTAINMENT STRUCTURES

B BWR Containments
Bl Mark I Containments
Bl.1 Steel Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
I B1-8

NEI Draft 5/23/00




CONTAINMENT STRUCTURES
B BWR Containments

Bl MarkI Containments
Bl.1 Steel Containments

Existing Aging Management Program
(AMP)

Evaluation and Technical Basis

Evaluation

I1 B1-9

NEI Draft 5/23/00



CONTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments
Bl.1l Steel Containments

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

10CFR50.72
10CFRS0.73

10CFRS50,
Appendix J

Regulatory Guide
1.163

NEI 94-01

ANSI/ANS 56.8-
1994

I1 B1-10 NEI Draft 5/23/00




CONTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments
Bl.1 Steel Containments

Existing Aging Management Program
(AMP)

Evaluation and Technical Basis

Further

Evaluation

11 B1-11

NEI Draft 5/23/00



CONTAINMENT STRUCTURES

B BWR Containments
Bl Mark ] Containments
Bl.1 Steel Containments
Environ- Aging Aging
Item Subsystem Component Material ment Effect Mechanism References
Il B1-12 NEI Draft 5/23/00




CONTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments
Bl.1 Steel Containments

Existing Aging Management Program
{AMF)

Evaluation and Technical Basis

Evaluation

II B1-13

NEI Draft 5/23/00




CONTAINMENT STRUCTURES
B BWR Containments

Bl Mark I Containments
Bl.1 Steel Containments

Environ- Aging Aging
Item Subsystem Component Material ment Effect Mechanism

References

II B1-14 NEI Draft 5/23/00



II CONTAINMENT STRUCTURES
B BWR Containments
Bl Mark I Containments
Bl.1l Steel Containments

Existing Aging Management Program Further
{AMP) Evaluation and Technical Basis Evaluation

II B1-15 NEI Draft 5/23/00




CONTAINMENT STRUCTURES

B BWR Containments
Bl Mark I Containments
Bl.1 Steel Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B1.1.1 | Steel Vent Line Stainless Inside Crack Stress Same as B1.1.1,
Elements Bellows Steel and/or Initiation Corrosion | Corrosion Aging
Outside | and Cracking | Mechanism
Contain- Growth
ment IN 92-20
B1l.1.1 | Steel Drywell Carbon Inside Fretting/ Mechanical | 10CFRS0.55a
Elements Head; Steel and and/or Lockup Wear
Down- Graphite Outside ASME Section
comers Plate Contain- XI, Subsection
ment IWE
10CFR50,
Appendix J
11 B1-16 NEI Draft 5/23/00




II CONTAINMENT STRUCTURES
B BWR Containments
Bl Mark]I Containments
Bl.1 Steel Containments
Existing Aging Management Program
{AMP)

Evaluation and Technical Basis

Evaluation

10CFRS50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
Subsection IWE Section X1, Subsection IWE.

10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No.
Subsection IWE Section XI, Subsection IWE
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B2. Mark I Containments

B2.1 Steel Containments
B2.1.1 Steel Elements

B2.2 Concrete Containments
B2.2.1 Concrete Elements
B2.2.2 Steel Elements
B2.2.3 Prestressing System

11 B2-1 NEI Draft 5/23/00
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B2. Mark I Containments

Systems, Structures, and Components

Review Table II B addresses the elements of BWR containment structures. Mark I containments,
Mark II containments, Mark III containments, and common components are discussed separately
under subheadings B1, B2, B3, and B4, respectively. This format follows the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR). In Review Table II
B2, Mark II Concrete containments are divided into three elements: concrete, steel, and prestressing
system and Mark II Steel containments are divided into two elements: steel and concrete.

System Interfaces

Functional interfaces include the primary containment HVAC system(VIL.F3), containment isolation
system(V.C), containment spray system(V.A), and containment heat removal system(V.E). Physical
interfaces exist with any structure, system, or component which either penetrates the containment
wall, such as the main steam system(VIII.A) and feedwater systems(VIII.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

BWR Containments

Structure/

Mark IT Containments
B2.1 Steel Containments

Region of

CONTAINMENT STRUCTURES

Item
B2.1.1

Steel

Component

Interest
Drywell,

Material
Carbon

Environ-
ment

Effect

Aging
Mechanism

References

B2.1.1

Elements

Steel

Suppres-
sion
Chamber;
Drywell
Head;
Embedded
Shell and
Sand Pocket
Regions;
Support
Skdrt,;
Downcomer
Pipes &
Bracing;
Region
Shielded by
Diaphragm

Floor

Steel

Inside
and/or
Outside
Contain-
ment

Loss
Material

of

Corrosion

Same as B1.1.1,
Corrosion Aging
Mechanism

Elements

Drywell
Head;
Downcomer
Pipes &
Bracing

Carbon
Steel

Inside
and/or
Outside
Contain-
ment

Fretting/

Mechanical

Same as Bl.1.1,
Mechanical Wear
Aging Mechanism

II B2-4

NEI Draft 5/23/00



II CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark I Containments
B2.1 Steel Containments

Existing Aging Management Program
{AMP)
10CFR50.55a/ASME Section XI,

Evaluation and Technical Basis

Further
Evaluation

Subsection IWE

Section XI, Subsection IWE

See Chapter XI for an evaluation of 10CFR50.55a/ASME | No

10CFRS50.55a/ASME Section XI,
Subsection IWE

Section XI, Subsection IWE

See Chapter XI for an evaluation of 10CFR50.55a/ASME

No.

Il B2-5

NEI Draft 5/23,/00



CONTAINMENT STRUCTURES
B BWR Containments

B2 Mark I1 Containments
B2.2 Concrete Containments

Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B2.2.1 | Concrete Contain- Concrete Inside Increase in | Leaching of | Sameas B1.2.1,
Elements ment; and/or | Porosity, Calcium | Aggressive
Basemat Outside Permea- Hydroxide; | Chemical Attack
Contain- | bility; Aggressive | Aging Mechanism
ment Scaling, Chemical
Cracking, Attack
Spalling
B2.2.1 | Concrete Contain- Concrete Inside Expansion Reaction Same as B1.2.1,
Elements ment; and/or & Cracking with Reaction with
Basemat Outside Aggregates | Aggregates Aging
Contain- Mechanism
ment
B2.2.1 | Concrete Contain- Concrete; Inside Cracking, Corrosion of | Same as B1.2.1,
Elements ment; Carbon and/or Spalling, Embedded | Corrosion of
Basemat; Steel Outside |Loss  of Steel Embedded Steel
Reinforcing Contain- | Bond, Loss Aging Mechanism
Steel ment of Material
11 B2-6 NEI Draft 5/23/00
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I CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark I Containments
B2.2 Concrete Containments

Existing Aging Management Program
_{AMP)

Evaluation and Technical Basis

Further
Evaluation

10CFR50.55a/ASME Section XI,
Subsection IWL

See Chapter XI for an evaluation of 10CFR50.55a/ASME | nO

Section XI, Subsection IWL

10CFR50.55a/ASME Section XI,
Subsection IWL

See Chapter X1 for an evaluation of 10CFR50.55a/ASME | No

Section XI, Subsection IWL

10CFR50.55a/ASME Section XI,
Subsection IWL

See Chapter X1 for an evaluation of 10CFR50.55a/ASME | No

Section X1, Subsection IWL

11 B2-7

NEI Draft 5/23/00



I CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark IT Containments
B2.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B2.2.1 | Concrete Basemat Concrete Outside Cracks; Settlement | NUREG-1611
Elements Contain- Distortion;
ment Increase in
Compo-
nent
Stress
Level
B2.2.1 | Concrete Contain- Concrete Inside Loss of Elevated :'i'lme a; Bl.2.1,
Elements ment; and/or Strength Tempera- evate
Concrete Outside and ture Temperature
Fill in Contain- | Modulus Aging Mechanism
Annulus; ment
Basemat
11 B2-8 NEI Draft 5/23/00




I CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark IT Containments
B2.2 Concrete Containments

Existing Aging Management Program
P)

Evaluation and Technical Basis

Further
Evaluation

No mandated Aging Management Program
exists. NUREG-1611 identifies the need

for a settlement monitoring program, if
the prerequisite conditions exist. ACI
349.3R-96 provides guidance for
addressing settlement.

Note: Cracks, distortions, and increses in
component stress levels may not require
management because settlement is not
plausible for the particular site.

Settlement is not addressed by 10 CFR 50.55a or IWL.
NUREG-1611 specifies that a settlement monitoring
program is needed for a containment structure/basemat
resting on soil or piles, or if the site experiences
significant changes in ground water conditions.

Yes.

i g
applicable,
the
applicant’s
aging
manage-
ment
program to
address this
issue must
be |
evaluated.

No mandated aging management program
exits. NUREG-1611 identifies the need

for plant-specific evaluation; if the
prerequisite conditions exist.

The implementation of 10CFr50.55a and IWL would not
be able to identify the loss of strength and mosulus due
to clevated temperature. Thus, for any portions of
concrete containment that exceed specified temperature
limits, further evaluations are warranted. NUREG-1611
specifies the temperature limits, both general (150°F)
and local (200°F) above which a plant specific evaluation
is needed.

Same as
Bl1.2.1,
Elevated
Tempera-
ture Aging
Mechanism

I1 B2-9

NEI Draft 5/23/00




In CONTAIKMENT STRUCTURES
B BWR Containments

B2 Mark II Containments
B2.2 Concrete Containments

Structure/ Region of . Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B2.2.2 | Steel Drywell, Carbon Inside Loss of | Corrosion | SameasBl.2.2,
Elements Suppres- Steel and/or Material Corrosion Aging
sion Outside Mechanism
Chamber Contain-
and ment
Basemat
Liners;
Liner
Anchors;
Drywell
Head;
Downcomer
Pipes &
Bracing
B2.2.2 | Steel Suppres- Stainless Inside Crack Stress Same as Bl1.1.1,
Elements sion Steel and/or Initiation Corrosion | Stress Corrosion
Chamber Outside and Cracking Cracking Aging
Liner Contain- Growth Mechanism
(Interior ment
Surface)
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Il CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark If Containments
B2.2 Concrete Containments

Existing Aging Management Program Further
{AMP} Evaluation and Technical Basis Evaluation
10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME { No
Subsection IWE Section XI, Subsection IWE
10CFRS50.55a/ASME Section X1, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No.
Subsection IWE Section XI, Subsection IWE and an evaluation of

10CFRS0, Appendix J.

11 B2-11 NEI Draft 5/23/00



CONTAINMENT STRUCTURES
B BWR Containments
B2 Mark II Containments

B2.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B2.2.2 | Steel Drywell Carbon . Inside Fretting/ Mechanical | Sameas Bl.1.1,
Elements Head; Steel and/or Lockup Wear Mechanical Wear
Downcomer Outside Aging Mechanism

Pipes & Contain-
Bracing ment

I1 B2-12 NEI Draft 5/23/00



CONTAINMENT STRUCTURES
B BWR Containments

B2 Mark IT Containments
B2.2 Concrete Containments

Existing Aging Management Program
(AMF)

Evaluation and Technical Basis

Evaluation

10CFRS50.55a/ASME Section X1,
Subsection IWE

Section XI, Subsection IWE

See Chapter X1 for an evaluation of 10CFR50.55a/ASME | No

11 B2-13

NEI Draft 5/23/00
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CONTAINMENT STRUCTURES
B BWR Containments

B2 Mark II Containments
B2.2 Concrete Containments
Environ- Aging Aging
Item Subsystem Component Material ment Effect Mechanism References
NEI Draft 5/23/00
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CONTAINMENT STRUCTURES
B BWR Containments

B2 Mark II Containments
B2.2 Concrete Containments
Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
NEI Draft 5/23/00
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CONTAINMENT STRUCTURES
B BWR Containments

B2 Mark II Containments
B2.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
NEI Draft 5/23/00
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n

CONTAINMENT STRUCTURES
BWR Containments

B
B2 Mark II Containments
B2.2 Concrete Containments
Existing Aging Management Program ) Further
{AMPF) Evaluation and Technical Basis Evaluation
NEI Draft 5/23/00
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B3. Mark III Containments

B3.1

B3.2

Steel Containments
B3.1.1 Steel Elements
B3.1.2 Concrete Elements

Concrete Containments

B3.2.1 Concrete Elements
B3.2.2 Steel Elements

II B3-1

NEI Draft 5/23/00
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B3. Mark III Containments

Systems, Structures, and Components

Review Table II B addresses the elements of BWR containment structures. Mark I containments,
Mark II containments, Mark III containments, and common components are discussed separately
under subheadings B1, B2, B3, and B4, respectively. This format follows the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR). In Review Table Il
B3, Mark III Concrete containments are divided into three elements: concrete, steel, and
prestressing system and Mark IIl Steel containments are divided into two elements: steel and
concrete.

System Interfaces

Functional interfaces include the primary containment HVAC system(VII.F3), containment isolation
system(V.C), containment spray system(V.A}, and containment heat removal system(V.E). Physical
interfaces exist with any structure, system, or component which either penetrates the containment
wall, such as the main steam system(VII1.B2) and feedwater systems(VIII.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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CONTAINMENT STRUCTURES
B BWR Containments
B3 Mark III Containments

B3.1 Steel Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B3.1.1 | Steel Contain- Carbon Inside Loss of | Corrosion Same as B1.1.1,
Elements ment Shell; Steel and/or Material Corrosion Aging
Suppres- Outside Mechanism
sion Contain-
Chamber ment
Shell;
Basemat
Liner; Liner
Anchors
B3.1.1 | Steel Suppres- Stainless Inside Crack Stress Same as Bl.1.1,
Elements sion Steel andfor Initiation Corrosion | Stress Corrosion
Chamber Outside and Cracking Cracking Aging
Shell Contain- | Growth Mechanism
(Interior ment
Surface)

11 B3-4 NEI Draft 5/23/00



II CONTAINMENT STRUCTURES
B BWR Containments
B3 Mark III Containments

B3.1 Steel Containments
Existing Aging Management Program Further
{AMP) Evaluation and Technical Basis Evaluation
10CFR50.55a/ASME Section X1, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
Subsection IWE Section XI, Subsection IWE

No.

10CFRS50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME
Subsection IWE Section XI, Subsection IWE and 10CFRS0, Appendix J.
Aging effect will be managed by Examination Category
E-P (10 CFR 50, Appendix J, Integrated Leak Rate Test).
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CONTAINMENT STRUCTURES

B BWR Containments
B3 Mark III Containments
B3.1 Steel Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B3.1.2 | Concrete Basemat; Concrete Inside Expansion Reaction Same as B1.2.1,
Elements Concrete and/or & Cracking with Reaction with
Fill in Outside Aggregates | Aggregates Aging
Annulus Contain- Mechanism
ment
B3.1.2 | Concrete Basemat Congcrete; Inside Cracking, Corrosion of | Same as B1.2.1,
Elements and Carbon and/or Spalling, Embedded Corrosion of
Reinforcing Steel Outside |Loss  of Steel Embedded Steel
Steel Contain- | Bond, Loss Aging Mechanism
ment of Material
I1 B3-6 NEI Draft 5/23/00




CONTAINMENT STRUCTURES
B BWR Containments

B3 Mark III Containments
B3.1 Steel Containments
Existing Aging Management Program Further
{AMP) Evaluation and Technical Basis Evaluation

No

10CFRS50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME
Subsection IWL Section X1, Subsection IWL

No

10CFRS50.55a/ ASME Section X1, See Chapter XI for an evaluation of 10CFRS50.55a/ASME
Subsection IWL Section XI, Subsection IWL
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CONTAINMENT STRUCTURES
B BWR Containments

B3 Mark III Containments
B3.1 Steel Containments

Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B3.1.2 | Concrete Basemat Concrete Inside Cracks; Settlement | Sameas B2.2.1,
Elements and/or Distortion; Settlement Aging
Outside Increase in Mechanism
Contain- Compo-
ment nent
Stress
Level
B3.1.2 | Concrete Basemat; Concrete Inside Loss of Elevated Same as B1.2.1,
Elements Concrete and/or Strength Tempera- Elevated
Fill in Outside | and ture Temperature
Annulus Contain- | Modulus Aging Mechanism
ment Also ASME I, Div. 2,
includes | CC-3440
temperature
limits for
abnormal
exposure
(3S0°F for
concrete
surface and
650°F for
steam
impingment)
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n CONTAINMENT STRUCTURES

B BWR Containments
B3 Mark III Containments
B3.1 Steel Containments

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

No mandated Aging Management Program | Settlement is not addressed by 10 CFR 50.55a or IWL. Yes.

exists. NUREG-1611 identifies the need NUREG-1611 specifies that a settlement monitoring

for a settlement monitoring program, if program is needed for a containment structure/basemat | If

the prerequisite conditions exist. ACI resting on soil or piles, or if the site experiences applicable,

349.3R-96 provides guidance for significant changes in ground water conditions. the

addressing settlement. applicant’s
aging

Note: Cracks, distortions, and increses in manage-

component stress levels may not require ment

management because settlement is not program to

plausible for the particular site. address this
issue must
be
evaluated.

No mandated aging management program | The implementation of 10CFr50.55a and IWL would not Same as

exits. NUREG-1611 identifies the need be able to identify the loss of strength and mosulus due | B1.2.1,

for plant-specific evaluation; if the to elevated temperature. Thus, for any portions of Elevated

prerequisite conditions exist. concrete containment that exceed specified temperature :fremi?m'

limits, further evaluations are warranted. NUREG-1611 | y7or 99

specifies the temperature limits, both general (150°F)
and local (200°F) above which a plant specific evaluation
is needed.

Il B3-9 NEI Draft 5/23/00




11 CONTAINMENT STRUCTURES

B BWR Containments
B3 Mark III Containments
B3.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest ment Effect Mechanism References
B3.2.1 | Concrete Dome, Wall, Inside Scaling, Freeze/ Same as B1.2.1,
Elements Basemat and/or Cracking, Thaw Aggressive
Outside | Spalling Chemical Attack
Contain- Aging Mechanism
ment
B3.2.1 | Concrete Dome, Wall, Concrete Inside Increase in | Leaching of | Sameas B1.2.1,
Elements Basemat and/or Porosity, Calcium Aggressive
Outside Permea- Hydroxide; | Chemical Attack
Contain- | bility; Aggressive | Aging Mechanism
ment Scaling, Chemical
Cracking, Attack
Spalling
NEI Draft 5/23/00
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I CONTAINMENT STRUCTURES
B BWR Containments

B3 Mark III Containments
B3.2 Concrete Containments

Existing Aging Management Program Further
{AMP}) Evaluation and Technical Basis Evaluation
10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
Subsection IWL Section X1, Subsection IWL
10CFR50.55a/ASME Section X1, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
Subsection IWL Section XI, Subsection IWL

II B3-11
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11 CONTAINMENT STRUCTURES

B BWR Containments
B3 BMark III Containments
B3.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B3.2.1 | Concrete Dome, Wall, | Concrete Inside Expansion Reaction Same as B1.2.1,
Elements Basemat and/or & Cracking with Reaction with
Outside Aggregates | Aggregates Aging
Contain- Mechanism
ment
B3.2.1 | Concrete Dome, Wall, Concrete; Inside Cracking, Corrosion of | Same as B1.2.1,
Elements Basemat, Carbon and/or Spalling, Embedded | Corrosion of
' Reinforcing Steel Outside | Loss  of Steel Embedded Steel
Steel Contain- Bond, Loss Aging Mechanism
ment of Material
II1 B3-12 NEI Draft 5/23/00



11 CONTAINMENT STRUCTURES

B BWR Containments
B3 Mark III Containments
B3.2 Concrete Containments

Existing Aging Management Program
{AMP)

Evaluation and Technical Basis

Further
Evaluation

10CFR50.55a/ASME Section XI,
Subsection IWL

See Chapter XI for an evaluation of 10CFR50.55a/ASME | No

Section XI, Subsection IWL

10CFR50.55a/ASME Section XI,
Subsection IWL

See Chapter X1 for an evaluation of 10CFR50.55a/ASME | No

Section XI, Subsection IWL

11 B3-13

NEI Draft 5/23/00
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CONTAINMENT STRUCTURES
B BWR Containments

B3 Mark III Containments
B3.2 Concrete Containments

Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B3.2.1 | Concrete Basemat Concrete Inside Cracks; Settlement | Same as B2.2.1,
Elements and piles and/or Distortion; Settlement Aging
Outside Increase in Mechanism
Contain- Compo-
ment nent
Stress
Level
B3.2.1 | Concrete Dome, Wall, Concrete Inside Loss of Elevated Szzne az B1.2.1,
Elements Basemat and/or Strength Tempera- vate:
Outside and ture Temperature
Contain- | Modulus Aging Mechanism
ment Also
includes ASME 1, Div.2,
temperature CC-3440
limits for
abnormal
exposure
(350°F for
concrete
surface and
650°F for
steam
impingment.
11 B3-14 NEI Draft 5/23/00



n CONTAINMENT STRUCTURES
B BWR Containments

B3 Mark III Containments
B3.2 Concrete Containments
Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
No mandated Aging Management Program | Settlement is not addressed by 10 CFR 50.55a or IWL. Yes.
exists. NUREG-1611 identifies the need NUREG-1611 specifies that a settlement monitoring
for a settlement monitoring program, if program is needed for a containment structure/basemat | If
the prerequisite conditions exist. ACI resting on soil or piles, or if the site experiences applicable,
349.3R-96 provides guidance for significant changes in ground water conditions. the
addressing settlement. applicant’s
aging
Note: Cracks, distortions, and increses in manage-
component stress levels may not require ment
management because settlement is not program to
plausible for the particular site. address this
issue must
be
evaluated.
No mandated aging management program | The implementation of 10CFr50.55a and IWL would not Yes.
exits. NUREG-1611 identifies the need be able to identify the loss of strength and mosulus due
for plant-specific evaluation; if the to elevated temperature. Thus, for any portions of If
prerequisite conditions exist. concrete containment that exceed specified temperature applicable,
limits, further evaluations are warranted. NUREG-1611 the
specifies the temperature limits, both general (150°F) applicant’s
and local {200°F) above which a plant specific evaluation | aging
is needed. manage-
ment
program to
address this
issue must
be
evaluated.
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CONTAINMENT STRUCTURES
B BWR Containments
B3 Mark III Containments

B3.2 Concrete Containments
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B3.2.2 | Steel Contain- Carbon Inside Loss of | Corrosion Same as B1.1.1,
Elements ment Liner, Steel andfor | Material Corrosion Aging
Suppres- Outside Mechanism
sion Contain-
Chamber ment
Liner,
Basemat
Liner, Liner
Anchors
B3.2.2 | Steel Suppres- Stainless Inside Crack Stress Same as B2.2.2,
Elements sion Steel and/or Initiation Corrosion | Stress Corrosion
Chamber Outside | and Cracking | Cracking Aging
Liner Contain- Growth Mechanism
(Interior ment
Surface)
NEI Draft 5/23/00
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CONTAINMENT STRUCTURES
BWR Containments

B
B3 Mark III Containments
B3.2 Concrete Containments
Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
10CFR50.55a/ASME Code Section XI, See Chapter X1 for an evaluation of 10CFR50.55a/ASME | No
Subsection IWE. Code Section XI, Subsection IWE.
10CFR50.55a/ASME Code Section XI, See Chapter XI for an evaluation of 10CFRS50.55a/ASME | No
Subsection IWE. Code Section XI, Subsection IWE and an evaluation of
10CFR 50, Appendix J.
10CFR50, Appendix J
NEI Draft 5/23/00
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B4.

Common Components

B4.1
B4.2
B4.3
B4.4

Penetration Sleeves, Penetration Bellows, Dissimilar Metal Welds

Personnel Airlock, Equipment Hatch, CRD Hatch

Subfoundation Layer
Seals and Gaskets

I1 B4-1
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B4. Common Components

Systems, Structures, and Components

Review Table II B addresses the elements of BWR containment structures. Mark I containments,
Mark Il containments, Mark 11l containments, and common components are discussed separately
under subheadings Bl, B2, B3, and B4, respectively. This format follows the presentation format
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR). Common
components in Review Table II B4 include penetation sleeves and bellows; dissimilar metal welds;
personnel airlock; equipment hatch; CRD hatch; subfoundation layer; and seals/gaskets.

System Interfaces

Functional interfaces include the primary containment HVAC system(VIL.F3), containment isolation
system(V.C), containment spray system(V.A), and containment heat removal system(V.E). Physical
interfaces exist with any structure, system, or component which either penetrates the containment
wall, such as the main steam system(VIII.B2) and feedwater systems(VIII.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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) ¢4 CONTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B4.1 -- Penetration Carbon Inside Loss of | Corrosion Same as B1.1.1,
Sleeves; Steel and/or Material Corrosion Aging
Penetration Outside Mechanism
Bellows Contain-
ment
B4.1 -— Penetration Carbon Inside Cumula- Cyclic Same as Bl1.1.1,
Sleeves; Steel and and/or tive Loading Cycling Loading
Penetration Stainless Outside Fatigue Aging Mechanism
Bellows; Steel Contain- Damage
Dissimilar ment
Metal Welds
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n

CONTAINMENT STRUCTURES
B BWR Containments

B4 Common Components
Existing Aging Management Program Further
{AMP) Evaluation and Technical Basis Evaluation

10CFR50.55a/ASME Code Section XI,
Subsection IWE.

Code Section X1, Subsection IWE.

See Chapter X1 for an evaluation of 10CFR50.55a/ASME | No

Same as

Same as Bl. 1.1, Cycling Loading Aging
Mechanism

Same as B1.1.1, Cycling Loading Aging Mechanism

BI1.1.1,
Cycling
Loading

Mechanism
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n CONTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B4.1 ‘| -- Penetration Stainless Inside Crack Stress Same as B1.1.1,
Sleeves; Steel and/for Initiation Corrosion | Stress Corrosion
Penetration Outside | and Cracking | Cracking Aging
Bellows; Contain- Growth Mechanism
Dissimilar ment
Metal Welds
B4.2 -- Personnel Carbon Inside Loss of | Corrosion Same as Bl.1.1,
Airlock; Steel and/or Material Corrosion Aging
Equipment Outside Mechanism
Hatch; CRD Contain-
Hatch ment
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3 CONTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
10CFRS0.55a/ ASME Code Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
Subsection IWE. Code Section XI, Subsection IWE.
10CFR50.55a/ASME Code Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No
Subsection IWE. Code Section XI, Subsection IWE.

11 B4-7 NEI Draft 5/23/00



CONTAINMENT STRUCTURES

B BWR Containments
B4 Common Components
Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B4.2 — Personnel Carbon Inside Fretting/ Mechanical | Sameas Bl.1.1,
Airlock; Steel andfor | Lockup Wear of Mechanical Wear
Equipment Outside Locks/ Aging
Hatch; CRD Contain- Hinges and | Mechanism
Hatch ment Closure
Mechanisms
B4.3 -~ Subfounda- Porous Under- Reduction Erosion of | NUREG-1611
tion Layer Concrete ground in Founda- Porous
tion Concrete NRC IN 97-11
Strength Subfounda-
tion NRC IN 98-26
11 B4-8 NEI Draft 5/23/00




I CONTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Subsection IWE

Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No

Section X1, Subsection IWE

No specific Aging Management Program
exists. NUREG-1611 identifies erosion of
porous concrete subfoundation as a
potential aging mechanism.

Erosion of cement from porous concrete subfoundations | Yes.
beneath containment basemats is described in IN 97-11.

IN 98-26 identifies Maintenance Rule

Monitoring for managing this aging effect, if applicable. | applicable,
{See Chapter IIL.A, Class 1 Structures for evaluation of | plant-

Maintenance Rule Structures Monitoring)

Structures | If

specific
evaluation
is required.
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n CONTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Structure/ Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B4.4 .- Seals & Various Inside Loss of | Deteriora- 10CFRS50.55a
Gaskets and/or Sealing tion of Joint
Outside Sealants, ASME Section
Contain- Gaskets, X1, Subsection
ment O-rings IWE
10CFRS0,
Appendix J
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II CONTAINMENT STRUCTURES
B BWR Containments
B4 Common Components

Subsection IWE

Existing Aging Management Program Further
(AMP) Evaluation and Technical Basis Evaluation
10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME | No.

Section X1, Subsection IWE.

Leak tightness will be monitored by Appendix J Leak

Rate Tests.

I1 B4-11

NEI Draft 5/23/00



11 B4-12 NEI Draft 5/23/00



References

American Concrete Institute, ACI 201.1R-68, “Guide for Making a Condition Survey of Concrete in Service,” Revised
1984.

American Concrete Institute, ACI 349.3R-96, “Evaluation of Existing Nuclear Safety-Related Concrete Structures,”
March 1996.

American National Standard Institute, ANSI/ANS 56.8-1994, “Containment System Leakage Testing Requirements.”

American Society of Mechanical Engineers, ASME Section XI, Rules for Inservice Inspection of Nuclear Power Plant
Components, Subsection IWE, Requirements for Class MC and Metallic Liners of Class CC Components of
Light-Water Cooled Power Plants, 1992 Edition with 1992 Addenda. The ASME Boiler and Pressure Vessel
Code, The American Society of Mechanical Engineers, New York, NY.

American Society of Mechanical Engineers, ASME Section XI, Rules for Inservice Inspection of Nuclear Power Plant
Components, Subsection IWL, Requirements for Class CC Concrete Components of Light-Water Cooled Power
Plants, 1992 Edition with 1992 Addenda. The ASME Boiler and Pressure Vessel Code, The American Society
of Mechanical Engineers, New York, NY.

American Society for Testing and Materials, ASTM D5163-96, “Standard Guide for Establishing Procedures to Monitor
the Performance of Safety Related Coatings in an Operating Nuclear Power Plant.”

Code of Federal Regulations: 10CFRS0, Appendix J, “Primary Reactor Containment Leakage Testing for Water
Cooled Power Reactors.”

Code of Federal Regulations: 10CFR50.55a, “Codes and Standards.”

Code of Federal Regulations: 10CFR50.72, “Immediate Notification Requirements for Operating Nuclear Power
Reactors.”

Code of Federal Regulations: 10CFR50.73, “Licensee Event Report System.”

Code of Federal Regulations: 10CFR54, “Requirements for Renewal of Operating Licenses for Nuclear Power Plants.”

NRC Generic Letter 98-04, “Potential for Degradation of the Emergency Core Cooling System and the Containment
Spray System After a Loss-Of-Coolant Accident Because of Construction and Protective Coating Deficiencies
and Foreign Material in Containment,” July 14, 1998.

NRC Information Notice 92-20, “Inadequate Local Leak Rate Testing,” March 3, 1992.

NRC Information Notice 97-10, “Liner Plate Corrosion in Concrete Containment,” March 13, 1997.

NRC Information Notice 97-11, “Cement Erosion from Containment Subfoundations at Nuclear Power Plants,” March
21, 1997.

NRC Information Notice 98-26, “Settlement Monitoring and Inspection of Plant Structures Affected by Degradation of
Porous Concrete Subfoundations,” July 24, 1998.

NRC Information Notice 99-10, “Degradation of Prestressing Tendon Systems in Prestressed 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.

IIR-1 Draft December 6, 1999



NUREG-1522, “Assessment of Inservice Conditions of Safety-Related Nuclear Power Plant Structures,” June 1995.
NUREG-1611, “Aging Management of Nuclear Power Plant Containments for License Renewal,” September 1997.

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

II R-2 Draft December 6, 1999



