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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.  
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BI. Mark I Containments

Systems, Structures, and Components 

Review Table 1U B addresses the elements of BWR containment structures; Mark I containments, 
Mark II containments, Mark M containments, and common components are discussed separately 
under subheadings BI, 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 11 B1 are divided into three elements: concrete, steel, and prestrcsshng 
system.  

System Interfaces F 
Functionavatefaces include the primary qntainment HVAC system(V114 conan 4 'isolation 
system(V A, containment spray system(V$),and containment heat removal system(Vit. Physical 
interfaces exist with any structure, system, or component which either penetrae: h otimn 
wall, such as the main steam system(VII.. and feedwater systems(M JVIII. , or is supported 
by the containment structure. The contament structure basemat may *de support to the NSSS 
components and containment internal ??1:tures.

V

11 BI-3 Draft December 6, 1999
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11 CONTAM1ET STRUCTURES 
B BWR Contaments 
B1 wark I Cnanet
311.1 b•t'C-- •el n;am.rz 

Existing Aging Management Program 
(Ampi

______Further 

Evaluation and Technitcal Basis Evaluation

requirements of ASME B&PV Code 
Section )a on renforced and 
concrete containments. •amlnat5 
requirements of ASME C MC ire 
retaining components, m ic 
shell/Knen of Class CC con ents, 
integrl attachzments, seals;a gaskets, 
pressure retaining bolting, surfac 
areas including welds are In 
Subsection IWE. Mhrf AiE Code 
Section nI SIscto (19 Edition 
with 1992 Adwdit, with 
additional requments in 
OCFR5O.55a b) an existing 

mandated program should be 
referenced by the tscontairim 
inservice Inspection for 
managin aging of containments 
and liners of contaunmentsfo 
license renewal.7

Sexcept for 
Ls when ther are no 
gradation for accessle&

.Ii- of s-upports restraints 
for ontainment components 

Lressed by Subsection lWF of ASME 
.Section XL See Chapter M B 
monent Supports for evaluation of

SuhrecA;iA oJ-/

_________________________________________________ I

I

1UREO-
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.should refere~nce ASME Code Section XI, Subsect•ion" 

asocatedn mof 0fR to.sladiW gionst theifed ten 10) 

cite a, for mana aging a aaf cntament s se 

e bel an applicant should ensm qi 
impleeation of d ion for ts areas.  

•presnte below • • Anapian hud Its• 

steel elements is consistent with this Any 
reie from. the requirements of IWE(1992 E with 
1992 Addenda) which may have been.pa p~rior to 

theILR Application should be Identified in 

application; they will be evaluated for 

t cnanentseal Reandgs cnanetpesr 

base Setop Te ~oncrete SbsfcontimntI 10 speinie 

(1) components withan a e the bosdaope of the 
containment as de in Design Spithin; 

(2)emeded or le portionssofCcontabinmen 

components tha com•t remeniments theiroigegal 
embedded or tnallcs he as a result o l iesse rsep of 

CelasCCcmntainmIents and integral are mene and 

(4) pip~ng, pumps, valvewds that are part f the 

tContainment (governedlsy JWB ornessur1 

oretai whbin Ina esstinl aneas. Itels that th 

bacesee shall T cnrthe ofetconta ofinaencessinl 

could indicat e/ pr'e~sece of or result In derdtint 

saccordane• with Is. WE from examinaqtion 

()compntanentspptrat ae 0o wihi the sopnares of the.  
contaPnentii Adon Desprevenecveiactions;ar 

specit2 ed; Is a monitring program. An ectien 
me nth of management is tuh nitorginga• 

ConDrafti Roegulat ory Guid *at7 prcovide 

an ace#•ebasis for such a program. p) 
PrepacemeoiftIored1 or2 aspe*E-5" Table IWme-200
1 s categoreiest forexamiate on 

totA t Containment (goerner by M oisual vT-1
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I CONTAINMENT STRUCTUq | 
B BWR Containments 

91.1 Stee.l Containments jhI 91 Mark I Cottainmenft

Exsti Agn anagement Program TFurther 
(AMFj I Evaluation d Technical Basis Evaluation

i-B Containment Visual VT-I 
Penetration 

E-C Containment Visual VT- 1, Volum 
Surfacs Requiring 
Augmented Examination 

E-D Seals, Oasts, and Visual VT-S 
Moisture Barriers 

E-F" Pressure Retaining Surface 
Dissimilar Metal 
Welds 

E-0 Pressure Retaining Visual VI'-l, olt torque 
Bolting or tension.  

E-P All Pressure 
Reaning Components 10 CFR ,Appendix J 
(Pessurc boundary. (Con e Lek Rate 
penetation bellows, Tea 
airiocks, seals 
and gaskets) 

" These two categories are 10 CFR 
50.55&tq)(2)(C)- .  
-* The applicable xam on d (where multiple 

methods are listed) de on Particular 
subcategory within eachatg 

(4) Detection of Aginsg -f Examination 
requirements specified In I 50.55a and IWE 
ensure that aging effects be detected before they 
would compromise the basis requirements 
because of the beq-ency etnt f examinatin 
Under IWE, Ise :e 2 and pressur tests 
must be performed In with one of two 
Inspection Programs or B on a spedited schedule.  
Under Inspection A there ae four inspection 
Intervals (at 3, 10, , and 40 years) for which a 00% of 
the required mutbe completed. W~t~hin 
each interVal are ;arIou npecio periods for 
which a certain tage of the examinations must be 
perfor 1med to 100% at th end of that Interval. In 
addition, a visual exam, ation is performed. ome 
each After 40 years of operation, any 
future must be performed In accordance 
with the Program B. Under Inspection 
Program B Is an Initial hiterval of 10 years and 
succes of 10 years each, during which 
100% of required examinations must be completed..  

the exturt ofexambuaion, anl accessible 
receive a visual examnauion. Selected areas, 

such containmet surfacs requiring mented 
(Eq reuire volumetric examinaion All 

Pres retaining components "E4 require System 
e test In accordance with 10 CPR 50, Appendix J.  

'4' antof~gwd Trending: With the eczeption of 
insjssible areas, all surfaces are maritored by virtue 
of je xamnaion requireaents on a scheduled basis 

described above- Wh component examination 
require valuation of Saws, areas of degradaton, 

repairs and the component is found to be acceptable 
for continued service, the areas contaieing such S9aws, 

degadaion o reair shllbe eex~ Examination 

HI B1-7 Draft December 6, 1999

W



UI CONTMN)wENT STRUCTURES 
a IWR Oontaiziments 
81 Work I Cnanet

11B14 Draft December 6, 1999

I

H BI-8



"nA I I Evaluation and Technical Basis Luation
I

___________________________A.I

i$

Draft December 6, 1999

I CONTAINMENT STRUCTURES 
B BWR Containments 
BI Mark I Containments

r
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I
agetdexamination). When these ro 

reelthat the flaws, areas of degradation=,or repairs 
remain essentially unchanged for thre consecutive 
inspection periods, these areas no longe rqr 
augmented examhintion i accordance with 
Examination Category E-M IWE requires that 
examtiations performed during any one ins that 
reveal flaws or areas of degradation exceeding 
acceptance standards shall be extended to de an 
additlal number of examinations within the, e 
category approximately equal to the itia n ber of 
examinations. When additional flaws or of 
degradationtha~t exceed the accoeptanc= drd are 
revealed, all of the remaining examInati the 
same category must be performed for the 
intervaL (6) Acceptance Criterim- BW- provides 
a-cptance crterla for metal contaiu ts and liners of 
con•rete contaihments. Table 1WE-41"-1 presents 
criteria to evaluate the acceptability contaimet 
components for service fonowing the reservice 
examiznaio and each inservice o. This table 
specfies the acceptance satadard r each Examination 
Category (-,A, E-B, E-C, etc.). U of the acceptance 
standards rely upon an evaluat•on or 
require cozi~tio by repair or ent. For some 
examinations such as Au-nd Examinations, 
numerical values are specified or the acceptance 
standards. For the contalnm t steel shell or iner, a 
reduction of up to 10% of wa thicess is 
acceptable per IWE 3512.3. Correcive Actions WE 
ate that components w examination results 

indicate flaws or areas of egradation that do not meet 
the acceptanac rlit in Table-341O-1 can be 
considered acceptable an engineering evanluaio 
indicates that the flaw area of degradation is 
nimstiactural ha or has no efect an the 
structual integrity the containmen Components 
that do not t acceptance standards are required 
to sats~ adt ex -amia-o requiremenits and the 
flaw or area of d t must be removed by 
mechancal ods or the component repaired. For 
repair of corn within the scope of IWE. IWE-4000 
ard IWE-312 stae that repairs and reexaminations 
shall comly the requiWments of •WA-4000. iWA
4000 rules and requirements for the repair of 
pressure components including metal 

tt and metallic liners of coneete 
ents. (S) CorVrIrnatin Procetm When areas of 
anre identified, an evaluation is required to 

deczwIf repair or replacement Is necessary. If the 
eauindetermines that repair or replacement Is 

necesiawry.WE requires confirmation to ensure that 
orrective actions have been completed and 

are ectiv. IWE states that repairs and reexaminaticns 
comply with the requirements of 1WA-4000.  

ons are required to be conducted in 
with the requirements of IWA-2000 and the 

ed results must demonstrate that the meets 
ii -sadadsst orh STOVZM1



n CONTAINMENT -S- UTUS 
8 BWR Containmen~ts 
B1 Mark I Cna~et

===/ I Rego of I MtWI Twn I Ain I Ain IR Item I 60 Innt brtest Mae~l ment Effect jMechanism4 Reec==

10=0FO.72 

10CFR3O.73 

10c1R30.  
Appendix J 

Regulatory 
Cuide 1.163 

NiEI94-01 
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1994
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II COONAINMENT STRUCTURES 
B BWR Containments 
B1 Mark I oants

Rate Tests) 

A containment leak rate test 
program In accordance 0 CFR 50, 
Appendix J is required the 

tri the 

ent 

a] P 0' 
extended period of to ensure containin *sts) 
that (1) Jeal-ge d not exceed allowable 

is 

lowal: 

to tha 
ervicý 

(1) 
O 

d 
n 

to 

'Wchnical 

as 1 

leakage rate val as specified In the 
technical and (2) periodic 

ed of ra' test 0 CF .5 reactor containment (2) 

and 7 valvesis 

Isolation rMilred 

a w m e s .  that proper maintenance 
re road dumring the. service

_______________________ L ______________________________ .1

H BI-li

itrough the pressure tests requirid by 10 R 30.  
Appendix J.) 19) Adininstative ControLs: An rved 
site QA Program would be applicable to IWE. 1V-1400 
provides requirements for Owncers Res Ty.'Iis 
includes responsibility for preparation of p 
schedules, and Inservice Inspection reports, 
and submittal of these plans and repo to the 
enforcement and regulatory aut 
jursdct at the plant site. Owner also responsible 
for the preparation of wrtten Instructions 
and procedures, verification of level of 
personnel Who perform the tinand 
documentation of a Quality urance Program. TWA
6000 specifically covers ents for the 
preparation, subittal retention of records and 
reports. (10) certne: ASME Section X4.  
Subsection IVW was y developed to Identi 
aging dgaain containment steel comoponents.  
Sn ASME o X1, Subsection IWE was only 
recently ad by 16ammis3a, iong i experience 
in aging of containment compne ts needs to 
be esta The license renewal applicant should 

plant-specific operating experience related to 
inspection of conitahinent and occurrenices of 

either ofwhich ca be chosen to mee the requirem 
ofa containment LIE' program. Under Option A, 
the testing must be performed on a pmerilodic 
Option B Is a performance-based approach whi 
eliminates the presoriptive requircments that 
marginal to safety. Some of the di-erences e 
these options are discussed below and detailed 

6noration for Option B Is provided in C Regulatory 
Guide 1. 163 and NEI 94-01, Rev. 0.  

(1) Scope .zf PftnrW The scope the containment 
I~r program miust Include all ure etPlIdI passive 
components. Two types of tests be implemented.  
Type A tests are performed to kauelakagerae 

containment welds, valves ttings, and components lwhich Typ B ItP-s I sar 

Ion tanment ons. Type A and Type B t--ss 
defined In 1GR , Appendix J are acceptable methods for ths lekak rat tests jamg 
tesin for Valvas ftormally peromed under 
Type C tests), not included under this program, should 
be included er leaklca rate test programs for 
systems the Isolation Valves. ( PenCMVe 
Ations the containment 2LRr program Is a 

o program, no preventive actions are needed.  
P3 P Monrtore& The parameters to be 

red Ca lkage rates through containment 
wedPenetrations, fittings, and other access

D ̂  
Draft December 6.,1999
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81 Mark I Containments
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11 CONTAINMET STR-UCTURES 
B BWR Oontahnents 
31 Mark I Containme.ts 
R1.1 Steel Containments

FExftftg .A"•. Management ftogram Furt~her ""n Ag P Evaluation and Technica Basis I Vluation

T1f .1 :--. :k. . 1-A - 7- 1; I

.1 .1

Draft December 6, 1999
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I
program is effecive In degrdation which 
compromises the containment pressure bow-daMy, 
Including seals and gaskets. While the calculationf 
leakage rates demonstrates the leak-tightness 
structural integrity of the containment, it does tby 
Itself provide Information which would Indicte t 
aging degradation has Initiated or that the ty of 
the containment may have been reduced for 4ter s 
of loads such as seismic. This would be ewed with 
the additional Implementation of an ancep Ic 
containment inservice Inspection as described 
earlier. (67 Moardtoring and T"n ing me the I=t' 
program must be repeated Urugho operating 
license period, the entire presstre Is being 
moitored over time. The ftequency these tests 

depends an which option (A, or B5) iselected. With 
Option A, testing is performed on regular fixed time 
Interval as deflned in 10 CFR 30, ppendlx J. in the 
case of Option B, the period for may be extended 
based an acceptable of meeting leakage 
limits on prior tests. di details for implementing 
Option B are provided in K . .1.163 and KEI 94- , 

01, Rev.o. (6) AccqAtan tertm- Acceptance criteria 
for leakage rates ae d • in the plant tehnical 
specifictins. Acceptance ame acceptable f they 
meet the requirements in 0 CFR 50, Appendix J and 
are In accordance with I/ANS-56.6-1994. fl) 
Corrective Actions: leakage rates do not meet the 
acceptance criterriba, . actions are taken In 
accordance wih 10 50, Appendix J and NM 94-01.  
If results are not ble, then an evaluation Is 
required to Identify cause of the unacceptable 
perforuiance and 100- - teW corrective actions must be 
taken. $1• Co1 on Process Vhe corrective 
actions are Inplem ted to repa the condition causing 
the excessive c, firmation by additional leak 
rate testing Is to confrm that the deficency has 
been corrected. A -• Fftfi C ontrO Results Cf 
the LURT ust be documented as described In 
1o CFR 50, A J to demonstrate that the 

for leakage have been -satisfed. The 
records are C to be aalable for Inspection at the 
plant s$it. f -- test resut exceed the pertm'hancc 
criteria, then uch exceedances must be assessed under 
10 CFR 50.71 and 10 R 50.73. The quality assurance 
for acios confirmation process, and 

control shal• be In accordance with the 
plants Assurance Program. (10) Opeating 

:The plant-spedific operating experlience 
should to ensure that the containment LRT 

porms effective in preventing unacceptable leakage 
tecontalroment pressure boundary. The 

ensfor Option B of 10 CFR 50, Appendix J 
sho ensure that the test frequenc Is based on plant-
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U CONTA!NMEN STRUCTURES 
B BWR Containments 
B1 Mark I Continnts 
BI.1 Steel Containents

*E~dsftng Ag"n Management Program n urther 
(AMFI Evaluation and Technicali Basis 4Evaluation

ofProtective Coatings 

Proper Maintenance of Coatings 
containment is essential to ensure 
operability of post-accident saft 
systems which rey an watter 
through the containmentpsump/ 
system. Degradation of can lead 
to dogging of strainersw se 
reduction In flow through 
sump/drain system. This been 
described •n OL 98-04.  

Maintenance of coatings 
applied to carbon steel urfaces Inside 
containment (I.e., steel 
containment shells, emat and 
hatches) also prevent or mirtimize 
loss of material d to corrosion. Draft 
RegulatorY DO- 1076 Provides a 
technical ora coatings monitoring 
and -- Program which can be 
caredited for dn the effects of 
corrosion containment carbon steel e'lements•

App tfor lense renewal should 
icu a coatIngs monitoring and 

program as part of their 
program to manage aging of 

a=Aw

Draft December 6, 1999
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program for License Renewal, a coatings monitoring 
maintenance program must effectivy address the 
folowing ten (10) criteria

03) Scope OzfPecogrca 'be mInimum scope-of 
program should be Service Level I coatns as In 
DG-1076. Incusion. of e Level IIand hM 
In the program would enable an a t ato credit 
for managing the efects of corrosion for o of the steel 
struetual elements inluded within the pe of License 
Renewal. R~ PfWentffWAe9=n. A monitoring 
and maintenance progmam Is Its a action.  
(3) Kordtored,'Tnspec .'/ DO-1076, 
ASTIL D5163-96 provides guidelines establishing an 
in-service coating monitoring for Service Level I 
coatings. Both coatings an videce of 
corrosion should be monftored. (Deecon ofAgbV 
Effects: To be effective, Visual tpectiont of the 
condition of cangs should be ucdat the 
beghning of each refuing c detecton and 
timely correction Of caoating dwhich 
Jeopardi•ses corrosion ae key element of an 
acceptable Program. (3) Nf r and frenad r 
Frequent vibsual feach refUeling outage) for 
aly signs of coatings •wll permit trending 

of the condition and for development of a timely 
corrective plan. (67 qtaw Crteria: The objective 
of a. monitoring and tnneProgram for protective 

coatin Is t corrosion. Therefore, evidence of 
corrosion of sorface must be considered 
naceptae, in corrective action to restore 

coarrosionn 7 PCorrective Action, (8) 

Conbrauwv should be satisfied by conducting the 
program. In with the. requirements of 
10CFR50, pedxB (Quality Assurance)- (10) 

Ejqperfencer In assessing the applicability of 
cdsting t-pcfccoatings programs to aging 

ent Lo icense Renewal, an applicant should 
review t operating experkne for thai program and 

whether It Is achieving the desired outcome; 
ILe., corrosiont of ctabon steel structural elements.

A FFT;t.*Mt% 

nmetimp 
CMUMW.
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SIn sid e Flt t-n / M aech an ical 1 e bR 5O .5 5a 9 
md ad/or Lockup wear 

iite Outside ASidE Section 
e Contain- nI Subsection 
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U CONTAINMENT I TRUCTURES 
B BWR Containments 
33 Mark I Containments

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

NUREG-1611 identfies the need for 10 CFR 50.55a, IWE, and 10 CFR 50, Appendix J do not Yes.  
to account for the a ional number of address cumUlative fatigue damage. A tLme-lmited 
lad cycles associated with the period of aging analysis (1AM is required for the exended period TLAA must 
etended operation of plant operation, be 

evaluated 
Current licersing basis atbigue analyses, per ASME 
Code, Section m, were conducted for a 40 year life.  
Thee must be updatd t account for the period of I ne operatio.,ll cyli loadings considered in the 
origka fatiu an .sm (Icudin Typ A, and Typ B 
leak rate tests) must be reevaluated and revised as 
necessary. The revsed Ctulav Faiu Usage 
Factor must not exceed 1.0.

Mee�m

Dl �O 4--beg *n I-t=-�,� .1 

in L:: �flz��k �

MCF.SD-SGA f AMIF~~t~

I

ftvau-- ON da10 CER,5.5I!I 

r -i . ... . . . .. . . .. ..............  

Stress corrosion cracking (SCC cn7 cern wherever 
dissimilar welds am used andZthe case of benows 
assemblies if the material ut elded from a 
corrosive environment. covers these Items under 

eamination E-F and E-B. 10 CPRK 50.55a 

~~tlngindicates a. current or potential.  

Pro~~t laktihtes ofL continmet beow

SaCtaK, I k P 
.EW4;MUxdIIAo 
ScUoFC~T £ucMSDscI'

Specffl.  

ahaaldrbe

NO.

e

Draft December 6, 1999
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n CONTAUINT STRUCTURES 
B BWR Containments 

S aIrs £ utott~"l""~"ts

eManagement Program r 
(AMFI I Evaluation and Technical Basis jEvaluation

S:ction )a an reinlorced andpetn: 
cnrt contaitnments. • 

equirements of ASME Chass Cc 
components artcoed i n Sut•to 

Subsection rWT. (192 E~did owith 1992 

Addenda), along with 

OCFR50.55a(b)(2), titute an existing 
mated-' )progr~am w•hshould be 

NUEG1 I• identifies 

I 5for Inaccessible areas whin there 

accessible areas.

_____________________________________________ 1.

�. �, � � icr nccuac �i�cww.ia Ila• if7,.;•. -te, 1 t, W1u,•jpp;u;01" Ca on " lo OEM wC t ,' 
should reference ASME Code Section XI, Subsection 
and associated modIfications/additions specified in 
IOCFRSO.Sfa for managing aging of containment 
concrete elements and prestressing systems. In 
addition, an applicant should describe and-just•i•y 
approach to managing the agg effects of aggres c 
chemical attack, leaching of calcium hydroxide, 
corrosion of embedded sted/rebar, for hnacces e 
areas, when there are no indications ofd for 
accessible areas.  

Evaluation of 1OCFR50.55a/IWL against the (10) 
criteria for acceptable aging management Is 
pirsented below. An applicant should ens that its 
bpmentatlon of 1oCFR50.55a/WL for 
concrete elements and prestressing ss Is 
consistent with this evaluation.  

(I) Scope ctf Prgra Subsectiont 1000 spe-fies 
the components within the scope of (1992 with 
1992 Addenda) for concrete cont ents. The 
components within the scope of are reinforced 
concrete and unbonded post- ng systems of Class 
Cc containments, as defned by 1000. Stee metallic 
liners are governed by !W& IWL tsfro 

exainaionportions of the containment that 
are inaccessible (e~g. concrete erdby liner, 
foundation myaterbl- or or are obstructed by 
adjacent structures or other ponent). 10 CFR 
50.55a~b)(2)(lx specifes ad reqirmets onec of 
which covers inaccessible . It states that the 
licensee sball evaluate the tyof inaccessible 
areas when conditions In accessible areas that 
could indicate the of or resut In degdation to 
such Inacessible r requirements for 

tuainment supports not within thescope of r WL.  
1 PrewAtoe Ae o preventive actions are 
speclfledr .,,::sonm program. An efctivem 

t• o en s through monitoring and mnaint a ro coatings which Inhibit 
degradatin Draft Guide DG-1076 provides 
an acceptable for such a program. f 2) Parainatmr 
Monitoraed r ecte& Table IWL-2500-1 specifie 
two categories examinatiton Of concrete srinfaes 
Category L-A fralconcrete surfaces and Category L-B 
for concemte surrounding tendon anchorages.  
Both of these rely upon visual examination 
methods. (4) n *fAa AEffiect= The frequency 
and scope of are sufficient to ensure that 
aging are detected before the design basis 
requlrem would be compromised. Under 1WL, 
Inserwice for concrete and unbonded post

systems are reqired at L,8, and 5 years 
the structural integrity test. Thereafter, 

are performed at 5 year intervals. in the case 
of onily a sample of the tendons of each tendon 
type examination at each Inspection. The 
tend to be examinied during an inspection are 

on a random basis. Table TWL-252 1-1 specifies 
the ubrof tendons to be selected for each type (e~g.

4
Draft December 6, 199911 B1-19
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U CONTAMNME", STRUCTURES 
B BWR Containments 
B1 Mark I Contalnments

Existing A"ig Management Program sEurther 
KMI Evaluation and Technical Basis Evaluation

_____________________ I

Draft December 6, 1999BI BI-21

I

Tod.  

minimumn number of each tendon type: selected for 
inpction variesfrom2 tol 4percent Regarding 
extet al concrete surfa receive a visual Vr-3 
examination. Selected areas, such as those that 
suspect conditions and areas surrounding tend 

anhrgsreceive a more rigorous r- I or Vr-C 
examination. (5 ) oritorbv and fr enif g.: the 
excep;tio of inaccessible areas, All concrete s are 

mnoedby virtue of the exaination rq ents an 
a regular basis as described ab~ove.Ten o 
prestressing force in tendons Is required. prestressed.  
containments. In addition 'to the random p~gused 
for tendon examination, on tendon of type Is 
selected from the first year inspection ple and 
designated as a common tendon. common tendon 
is then examined dumring each This provides 
moniftoing and ftending over the Mif of the 
plant 10 CFlR 50.55a and IWL rqiethat 
prestressing forces In all sample tendons be 
measured by lift-of- tsts - and pared to acceptance 
standards based an the force for that tVpe of 
tendon over its life- (6) Critetw(rIWI,4000 
provides acceptance crite oncre ontainments.  
For concrete su the a criteria rely on the 

ther Is any evidence o e or degradation suffcent 
to warrant further or repair. Although the 
acceptance- criteria are ttv, guidance is provided 
in IW-I2510, whIch r AC 201. IR-68 for 

2320 requires the le Engineer to be a 

Ste design and cosruto Codes 

and other criteria In design and construction of 

based on ACI 349 R Is also acoeptble. The acptanc 
standards for tubonded post-t•in sytem is 
quantitative In For the post-tensioning system, 
quantiative critra ar gW=n for tenon 
force, tendon or strand samples, and corrosion 
pltection M Correetm Actons: IWI 
specifies tem with examination results which do 
not meet acceptance standards shall be evaluated to 
IWL-3300 *ain Items Which do not meet the 

standards are to be evaluated by the Owner.  
The Is responsible for preparation of an 

include evaluation whether the concrete tontainment 
is without repair of the Item and If repair is 

the or replacement Also Included In the repot Is 
the of the condition and the extent, naTre, mad 

frq of additional examinations. iWL also provides 
procedures to folow In Artidoe IWL-4000. This 

hddsrequirements for the concrete repair, repair of 
origsteel, repair of the post-tensioning system,



IM CO3TAZMENT STRUCTURES 
D BWR Cantainments 
BI mor I otjnwt 
81.2 Concrete contatnlnmet*

structuxc/ 1Regon of 1Ilo- Aging A"in 
Item 4Compwnet 4Interet Maeil ment 4Efrect MechanWm= Rece

1. L I I J. .1 1

II B1-22Draft December 6, 10999H BI-22
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n CONTAM:BMETS 6UCT RE 

BI12 Concrete Containmients 
"- -etCqI -J•i-f - " Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

ElemeQs Torus and/or & with Aggressim/ Outside Cracking gregates 

Contain- Aging 
ment M m 

BI.2.1 Concrete Drywel; Concrete, Inside 0 Corrosion of Sme as B1.2 1, 
Elements Torus, and Carbon and/or S Embedded Aggessive 

Reinforcing Steel Outside of Steel ChemicalAftacl 
Steel Contain- Bond, Agin 

ment Loss of MHechanim 
Material 

B1.2.1 Concmret /Dzyvell; Concrete Inside LASS of Elevated NUREG-1611 
Elements Torus and/or Strength Tempera

Outside and tu=e (3-150 
Contain- Modulus, *F gera 

ment Change in 2006F 
Polsson's local) 
Ratio

Draft December 6, 199911 Bl-24



H CONTAiNfMET STRxUCTUE 

- UPI Tehnial BsisEvaluation 

AftackAgn Meh=tsm Mechanism 

NUREC-1611 Identifies 
IOCERS0.55a/IWL for managing the 
effects of reaction with aggregates, and 
resolves stafs concern about delayed 
occurrences.  

Some as B1.2. 1, Aggresse Owmical Same as B1.2 , Ages.  
Affzck Aging Mechadsm eudNexpMwramstb 

addresecENUREOI
1611 

KUREG- 1611 Identifies specifies 
IoCFR3SO.5/1WL for managing the ging 
cffes of corrosion of embedded steel, manage
except for Inaccessible areas when ther m-nt of 
are no IndicatIons of degradation for Inaccessible 
accessible areas areas for 

corrosion of 
embedded 
steel 
exposed to 
an 
aggrssv 

ment. The 
applicant% 
aging manage
mernt 
progran to 
address 
this Issue 
must be 

zi evaluated.  

No Aging Management The implementatson of 10 CFR 50.55a and IWL would Yes.  
Program ts. NUREG-1611 IdentfEs not be able to Identify the lo of strength and modulus 
the need plant-speciM ealuaorn, IC due to elevated temperattr Thus, for any portions of if 
the ulsite conditions cdst. conrete containment that cmeed specified, t = applicable, 

the 
the temperture limits, both general (10 ,F) applicant's 

and local (00 6F), above which a plant-specific aging 
evaluation is needed. manage

ment 
program to 
address 
this Issue 
must be 
cvaluated.

Draft December 6, 1999T B1-25



1I CONTAMMEM STRUCTURES 

'D Mark I Contaln-enta

Atern !C ent eetý Material merit Effect Mechanism References 
Caxbon Inside Loss of Corrosion -wn as B1- 1. 1, 

mad System 

Sbupportssd 

Down

Lirners aindrCnan 

Bracing 

]H1.2.2 Steel Vent Lin S Inside Curula- Cyclic Same as 51.14,.  dand/or ive LoadSng y:CstCemC., 

Outside Fu A 
Contain- Damage Medrns 

merit 

Brcn 

B122Sel Vn le SIsde cml- cci jaV.., 
Elmns Blos/ado ieLaig Cci odn

Draft December 6, 199911 B 1-26



UI CONTA!MWENT STRUCTURES 
8 DWR Oontalnxieuts

H BI-27 Draft December 6, 1999
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B2. Mark n 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

Draft December 6, 1999
i
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B2. Mark 11 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

Draft December 6, 1999II B2-1



B2. Mark U Containments

Systems, Structures, and Components 

Review Table 11B addresses the elements of BWR containment structures. Mark I containments, 
Mark U containments, Mark HI containments, and common components are discussed separately 
under subheadings Bi, B2, B3, and B4, respectively. This format foflows-the presentation format 
in Section 3.4 of the draft Standard Review Plan for License Renewal (SRP-LR;. In Review Table II 
02, Mark H Concrete containments are divided into three elements- concrete, steel, and prestressing 
system and Mark H Steel containments are divided into two elements. steel and concrete.  

system 

Functional )~1fcsinclude the primary ctament HVAC system"Vl~ conaiMe isolation syt::V. cotimn pagystem(V.Y and containmentheeat, remoaval system(V. Phiysdcal 
interfaces ecdst with any sftucture, system, or component which either penetrates the containment 
wall, such as the main steam system(VI e and feedwater systems(VIH or is supported 
by the containment structure. The co =* t structure basemzat mvaT mpo to the NSSS 
components and containment internal etures. p or

Draft December 6, 1999II B2-3.



II CONTAU B STRUCTDRES 
B BWR Contanm,..,nts 
B2 Mark U Containents 
B2.1 Steel Contaminents 

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

B2. 1.1 Steel Drywell; Carbon Inside Loss of Corrosion Same as B1.1.1, 
Elements Suppres- Steel and/or Material CorrosibnAglng 

sion Outside Mechanism 
Chamber; Contain
Dryweli mcnt 
Head; 

Embedded 
Shell and 

Sand 
Pocket 

Regions; 
Support 

Downcomer 
pipes & 
Bradnc; 
Region 

Shielded by 
Diaphragm 

Floor 

B2. 1.1 Steel Drywe..1. Carbon Inside Frettlng/ Mechanical Sameas,61.1.1, 
Elements Head; Steel and/or Lockup Wear Mechanical Wear 

Downcomer Outside A" 
Pipes & Contain- Mechanism 
Bracing ment

4§ *Ai ,n11B2-4 
rA~j~jas* &TL-A' Draft December 6, 1999
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II CONTAINMENT STRU•TuR.S 
B BWR Containments 
32 Mark U Containments 
B2.2 Concrete Containmeft_ 

StruCture/ Region of Environ- Aging 
Item Copnn interest Mateuial merit Effcct Mechanism Refcences B2.2.1 Concrete Contain- Concrete Inside' Increase In Leaching of Same as B1.2. , Elements merit; and/or Porosity, Calcium Aggressb* 

Base= Ousde Permea- Hydroxide; C .micalAuack 
Contain- bffr -gesv Aging 

merit Scaling, Chemical Afedwdsm 
'Cmckiog, Att'ad 
Spalling 

]52.2.1 Concrete Contain- Concrete Inside Enpanslon ReacUon Same as B1.2.1, Elements merit; and/or & with Reactim with 
Basema± Outside Cracking Aggregtes Aggregaztes Aging 

Contain- Mecheism 
merit 

B2.2.1 Concrete Contain- Concrete; Inside Cacmcngh Corrosion of Samne as B5.21, Elements ment; Carbon and/or Spallin, Embedded Cwvoslon qf 
Basemat; Steel Outside Loss of Steel Embedded Steel 

Reinforcing Contain- Bond, Aging 
teel mert Loss of Mechanism 

Material

.\

Draft December 6, 1999H B2-6
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nl CONTAINMENT STRUcT1URES 
B BWR Containmeuts 
B2 Mark II Containments 
B2.2 Concrete Containments 

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

B2.2. 1 Concrete Basemat Concrete 4fside Cracks; Settlement NUREG- 1611 
Elements =d Distortion; 

Outside Increase in 
Contain- Compo

ment nent 

B2.2. 1 Concrete Contain- Concrete' Inside Loss of Elevated Same as B1.2. 1, 
Elements ment; and/or Strength Tempera- ELevated 

Concrete Outside and ture Temperature 
Fill in Contain- Modulus Aging 

Annulus; ment Mechanism 
Basemat

Draft December 6, 1999H B2-8
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11 CONTA1NMEN? STUrU 
B MMa Containments 
B2 Work II Containments

AMd~ an Tnbicl valai.  

"lee-t SameAsC6;OLL 4r i iA V Afedd .

11B2-11Draft December 6, 1999It B2-11

0 1 
1



U CONTAInMn=T sTRUCTUES 
B3 BWR Conftanmenft 
W2 Mar IM Contalnments 

B2.2 Concrete contafinmets

ItM
FS-ftm&"Mt 1 i I 1 V.M-,., I -I - -

- - ---- Interest
B2.2.2 ISel 1 ~ ~ ~

LI~1VHDX1- Aging

Elements

Jig Cs~

Downcomer 

ErPlpes

A &"A&& 

Steel
&1~LM= 

and/ or 
Outside 
Contain

"aen

lockup [MecbnaZ12d 
Wear--

- I- .1 ______ 1 I
I TPflhIdW� 5 f%�d... I

and 
AA~ncoee 

C=4p0 
nents

7�6 
<I

steel

1/6

Inside 
and/or 
Outside 
Contatu-

COrroslon of 
Tendons/ 
Anchoroge 

cumponents

)

Samew as BL.., 
£redwanicZz We= 
Agfng 
AMedawds

Same ars B1.2 1, 
Aggresst~e 

VMedianismn 

NUREG-1522 

IN 99-10

L L

II B2-12Draft December 6, 1999
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UI CONTA1MIMT STRlUCTURES 
B DWR Contalimments 
32 Mark 11 Containments 
32.2 Concrete Containsments

T

F (S~.SLAM ML SU.C$LahtL( an Te-.5 aisEa 
Scneu Agn £Ac=iotm c m

(

KUREG-1522 and IN 99- 10 descr~be 
condiMons in tendon access galleries 
conducive to corrosion of tendon.  
andhorage components.

Same as D1ZAggressive Chemioni A~ack Aging 
Meduandm

ManagIng the condidon and emvionment In the tendon 
access gaflery "e g, moisW=~ and hnmldityl Is a. prtiden~t 
way to manage the degradatlon (Le., corrosion) of 
bmeaing plates and other metceal, tendon andhorge 
components.

11B2-13Draft Decemaber 6, 1999

,'Same as B1.2 1, Aggressive Owwdonl 
AtadckAging Mechansm 

Wote. IOCFRWo.55a and IWL do not apply 
to bonded post-tensioning wystems.  

NUREG-1611 ident~fles 
IOCFR5O.55a/MW for -maaidng tendon 
and anccor corrosion.

N~o. -

Yes.  
plant
speCic 
consideza
tton of the 

aocess 
galler 
should be

H B2-13

evaluate
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II CONTAENMENT STRUCTURES 
B BWR Containments 
B2 Mark 11 Containments 
B2.2 Concrete Containments

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

AASME Section nI Subsection IWL 

N2!&-. IOCFIRSO.55a and IWL do apply 
to bonded post-tensioning sy s.  

NUJREG- 1611 identifies t 
1OCFR50.55fa/IWL TnL..A to manage 
loss of prestress 

Suviln c PrgaSurveillance Program requiresapl

A<At- #

pffecOMUevluation of ULv. ILIr '" ' 

as follows: 

(5) Monitoring and Trendig: 
10 CM 50.55a and IWL do not provide guidance on h 
to calculate expected tendon prestressing forces that 
needed to compare against the measured tmndon liff 
forces. This guidance is provided In NRC 
Guide 1.35.1.  

To ensure that the structural and adequacy of 
the containment are maintained, a TLAA r the tendon 
prestressing forces is needed for the ded period of 
operation. A TLAA for the containment tressing 
system which meets IOCFR54.21(c)(1) should have 
the following basic attributes: 

1. Calculation of the minimum req prestressing 
force value (MRV) for each tendon up.  

2. Calculated predicted lower t (PL prestressing 
force for each group of tendn(See NRC F.O. 1.35.1).  

ocsIn the sampled tend are compared against the 
D rn each Inp cin the• s pi strssn 

W As discussed in IN 99- , the trend lHnes shall be 
= e ped using a regress' analysis considering 

Individual tendon ift-off rather than the average 
lift-off forces for each po p of tendons. * 

3. The PIL developed the 40 year period of operation 
shal be extended to 6 years. The applicant has to 
demonstrate that the of the measured prestressing 
forces during thet ed period remain above the PLL 
for each tendon . iK this can not be achieved, then 
a systematic plan retensioning selected tendons, 
should be develo i which would result in the trend 
lines remaining a the PIL or a reanalysis of the 
containment dem nstrating design adequacy is needed.  

If the approach cribed above is not feasible due to the 
lack of v tendon lift-off force data needed to 
develop trend Othm &LAA for containment 
prestrssng f• performed in accordance with 10 
CFR 54.21(c }WI) Is acceptable. In this case, the IAA 
must satisfy' ten (10) criteria for an acceptable aging 
=a en program and must specifically Indude the 

Afonitore& The parameters to be 
moU1 are the prestressing forces In accordance with 
rq tspecified Ia Subsection rWL of Section X) 
of the ME Code as Incorporated by reference in 10 
CFR 50 •a. (•) Mionitori- and fnding. The 
prs forces shall be plott against time and 

lines developed for the period of eatended 
op a.nL (6) Acceptance Criterta: The prestressing 

f rnd lines must be shown to be above the

Reua 
Guideu 
1.35.1 

etth 
is 

samy.  

ethodo

logy for 
TLOLA must 
be 
mmalimted±.

Draft December 6, 1999
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CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark II Containments 
32.2 Concrete Containments 

Stractur/ Region of Environ- Aging ang 
Item Component Interest Maleda ment Effect Mechanism References

Draft December 6, 1999UI B2-16



UI CONTAINMENT STRUCTURES 
B BWR Containments 
132 Mark U Containments 
E[2.2 Concrete ContanentR

Draft December 6, 1999

Eistng Aging Manaement Program Further 
(AMP) Evaluation and Technical Basis Evaluation

T fVi--ctifve Actions: 
at any time, then either retensloning of c tendons or 
a reandysis of the containment needed. (10) 
Operating Mcpertence The uhafl incorporate 
any operating cpenlence occurs at the plant 
requesting license al as well as otherpmlants.  
Problems with pres system described in NRC 
IN 99- 10 the eptdon of tempezature effects due 
to 8 ure) should also be rated Into

I. ________

II B2-17



133. Mark M! Containments

B3.1 Steel Containments 
B3.1.1 Steel Elements 
B3.1.2 Concrete Elements 

B3.2 Concrete Containments 
B3.2.1 Concrete Elements 
B3.2.2 Steel Elements

Draft December'6, 1999 •11 B3-1



B3. Mark M Containments

Systems, Structures, and Components 

Review Table IIB addresses the elements of BWR containment structures. Mark I containments, 
Mark 1 containments, Mark Ill containments, and common components are discussed separately 
under subheadings BI, B2, B3, and B4, reppectively. This format followsthe presentation format 
in Section 3.4 of the draft Standard Review Plan for license Renewal (SRP-LR). In Review Table II 
B3, Mark III Concrete containments are divided into three elements- concrete, steel, and 
prestressing system and Mark M Steel containments are divided into two elements steel and 
concrete.  

Functional traces include the primary ts ment HVAC systm(V4)containmenisolation 
system( , contaiment spayv eystem(Vz ) and containment heat iemoval syst~em(VE Physical 
Interface-s exist with any structure, system, or component which either penetrates the containment 
wall such as the main steam system d feedwater qy-stems(VM4VMI-W or is supported 
by the containment structure. Tecn ent structure basemat may pvdesupport to the NSSS 
components and containment= 8 inera cers

Draft December 6, 1999I9 B33-.3



Ir CONTAInMEU= MTUCTUpzs 
B BWR Containmenits 

B3 Mak M Cautdfisibr

11B3-4 Dzraf Decemb~er 6. 199911 B3-4
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CONTAUUMNT STRUCrURM 
1= COnt2lnments 

B3 Me M Contalnnu=ft
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II CONTANMMENT STUCTURES 
8 BWR Contaminments 
33 Mark M Contaminments 
R3.2 Concrete containments

Iteal 
23.2.;

lfl~t1,!h~I I Vn4.,,,. -1 A
-c-c~onnt.Interest I

I I Concmets Tfm.UI I ri., w.1 I
Mcements Dasemat and4/or 

Outside 
Contafin

ment,

Crackin& 
Spalling

Thgvw

2ent I I f* .11 1__ _ _ _

*Elezments
ý"WU.U, 

Basemat
%.AXCI Inside 

and/or 
Outside 
Contain

.mant

lumase Ini 

Scaumn 

Spalling

Leadbingof 

Hydrwdde; 

AtfAc

f

Same as B1.Z1 
Agp~s*atm 
QwemialAftadc 
Aging 
kechansm

Same as BI.2.1, 
Aggressive 
ChemicalAtfaclc 
Aging 
Mechanism

________ - L L L L

U B3-1ODraft December 6, 1999H B3-.10
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31 ONTAflBMET STRUCTURES 
B DWR Canftlnmcfts 

B3 mai M~~t

II B-13Draft December 6. 199917 B3-13



U CONTAINMENT BTflucTUEs 
8- BWRCon~tahmen3ts 
83 Mark Mf Con 
S3.2 Concrete n ML

II B-14Draft December 6, 199911 B3-1,f
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U CONTAINMENT STRUCTURES 
B BWR Containments 
133 Mak MU cvnta1ints

,I

.9

II BS-17 Draft December 61911 B3-17



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

Draft December 6, 199911 B4-1



B4. Common Components

Systems, Sbuctures, and Components 

Review Table 11 B addresses the elements of BWR containment structures. Mark I containments, 
Mark II containments, Mark MI containments, and common components are discussed separately under subheadings B1, B2, B3, and B4, respectively. This format followsthe presentation format 
in Section 3.4 of the draft Standard Review Plan for Ucense Renewal (SRP-LR). Common 
components in Review Table II B4 include penetation sleeves and bellows; dissimilar metal welds; 
personnel ailock; equipment hatch; CRD hatch; subfoundation layer; and seals/gaskets.  

Amcona' s duetepr~ax en HAC zystem(V1iI4 containm% isolat on 
systtem(V ,cont~ah~ent spra~y yste=( , and containment heat removal syste=( . hysical Interfaes eist with any structure, system, or component which either penetrates the containment 
wall, such as the main steam system(VIII. and feedwater systems(V1IIIL,1•A, or is supported 
by the containment structure- The contnnt structure basemat may p support to the NSSS 
components and containment internal 7 ctures." •7
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UI CONTAUN3T LTUCTURES 
B BW= Contalnments 
84 Commmon. Cone____ 

StUctUre/ Region. of Envirnm- Aging Ag"n 
item Ihnte t material merit Effect Mechanisma ,Reference 
B4.2 - Peronnel Carbon Inside Prettlng/ Mechanical Strewas BI.1.1, 

Afrlock; Steel and/or Lockup Wear of Medzanical Wear 
Equipment Outside Locks/ Aging 
Batch- CRD Contain- Hinges and Afediwdsm 

Hanhmcnt Closure 
Mechanismas 

B4.8 Subfowida- Porous Under- Reduction Erosion. of NUREG-1611 
tion, Layer concrete grond in Porous.  

Faamda- Concrete INRC IN 97- 11 
lion. Subfbunda,
Strength tion NRC IN 98-26
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B BWR Containments 
134 Commn Comnponents 

Structure/ Region of Environ- Aging Aging 
Item Component interest Matelial ment Effect Mechanism References 
B4.4 -seals & Various inside Loss of Deteriora- 10CMR50.35a 

Oeskets and/or Sealing ton of Joint 
Outside Sealants, ASME Section 
Contain- Oaskets, XI, Subsection 

-ent rings IWE 

1OCFR5O, 
Appendix J

_/
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GALL REPORT-CIVIL/STRUCTURAL COMMENTS 
SECTION IIB

System Interfaces Section, the references to interfaces do not match the GALL Table 
of Contents. The references should be changed to the following
Containment HVAC system (VI.F3), containment isolation system (V.C), 
containment spray system (V.A), and containment heat removal system (V.E), main
,,,.vt,, ,, " l'T R�L = 1 ,,.,•Aia ,.., .,v.., t VA(LUTT I.  263 BI BI.1.1 IIB1-4 The scope should be consistent with the scope defined by IWE.  

19 ALL The discussion of 50.55a, and IWE is contained in proposed GA___Chpter M_.  
264 BI BI.1.1 11 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 rulemaking process 
This same comment applies to other portions of the report related to inservice 
inspection of inaccessible areas.  

226 Bl B1.1.1 11 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 column.  
75 B1 BI.l.1 11BI-1 The discussion of Appendix J and Coatings Programs should be deleted.  

H B1-15 BASIS: 1WE is acceptable as a stand-alone program, 
267 B1 BL.I.1 IIBl-16 This item should not be considered as a TLAA.  

BASIS: Containment Bellows are designed to B331.1 or Class 2 of ASME Section III.  
None of these Desin Bans•Codes require a fatigue analysi impcicit or explicit 

268 B1 BI.I.1 II 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 issue. We will capture this item in our effort to identify TLAAs for inclusion in the Standard Review Plan.  

270 B11 B1.1.1 II 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 RI Section B1.  

327 B I BI.I.1 II B1-17 The Evaluation and Technical Basis column contains a potential requirement for 
augmented VT-i inspection as a supplement to the requirements of ASME Section XI,
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GALL REPORT-CIVIL/STRUCTURAL COMMENTS 
SECTION IIB

Subsection IWE, Examination Categories E-F and E-B.  RARTR" Thiq rnnleme•fm reanivtmmet i@ ,nnt nch,fuA--...k•wLL w

271 BI B1.2.1 II BI-18 The section dealing with BWR Mark I Concrete containments should be deleted.  
BASIS: There is only 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 H B2-4 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 
ChapterXI.  

225 B2 B2.2.1 II B2-8 Environment should be "Outside Containment" 
BASIS: 

246 B2 B2.2.1 II B2-9 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 II B2-12 Delete Item B2.2.3.  
BASIS: There are no BWR Mark 2 Containments with unbonded prestressing systems.  

280 B3 B3.1.1 H B3-4 There are no "Embedded Shell Regions" in the Mark 3 design. Delete reference to this 
item.  

281 B3 B3.1.2 H B3-6 Delete item.B3.1.2 
BASIS: The concrete fill in the Mark 3 annulus is not subject to Leaching of Calcinm 
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 II B3-8 In addition to the temperature limits given for continuous exposure (<150F general and 
<200F local), the provisions of the Design Code, ASME Section ill 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 H1 B3-14 In addition to the Basemat, Piles need to be addressed for settlement 
284 B4 B4.1 H B4-4 Delete Penetration Bellows from the Region Of interest column. Bellows are made of 

stainless steel and are not subject to corrosion.  
285 B4 B4.1 H B4-4 Cyclic loading only applies to some penetrations and torus-attached piping which are 

required to have a fatigue analysis under the Containment Loads Program. We will 
address this item in our effort to identify TLAAs for inclusion in the Standard Review 

_ _ _ Plan.  
286 B4 B4.1 II B4-6 Delete Carbon steel from the Material column, stress corrosion cracking is not an 

I __ j Iaging mechanism for carbon steel.

5/23/00
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CHAPTER II B

BOILING WATER REACTOR (BWR) 

CONTAINMENTS
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Major EWJR Containments

B1. Mark I Containments 

B2. Mark II Containments 

B3. Mark III Containments 

B4. Common Components
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Bi. Mark I Containments 

B 1.1 Steel Containments 

B 1.1.1 Steel Elements 

B1.2 Concrete Containments 
B1.2.1 Concrete Elements 
B1.2.2 Steel Elements

NEI Draft 5/23/00II B1-1
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BI. 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 BI, 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 H B 1 are divided into three elements: concrete, steel, and prestressing 
system.  

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(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.

NEI Draft 5/23/00II 131-3



11 CONTAINMENT STRUCTURES 
B BWR Containments 
11 Mark I Containments 

3 1.1 Steel Conrtainments

Structure/ Region of Environ- Aging I Aging 
Item Component Interest Material _ ment Effect Mechanlsm References

Inside 
and/or 
Outside 
Contain

ment

Loss of 
Material

Corrosion I 10CFR50.55a

ASME Section 
XI, Subsection 
IWE 

10CFR50, 
Appendix J 

NUREG-1611 

Draft Regulatory 
Guide DG-1076

I J_____________ L

NEI Draft 5/23/00

B1.1.1 Steel 
Elements

Carbon 
Steel

II B 1-4

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.



II CONTAINMENT STRUCTURES 
B BWR Contahaments 
B 1 Mark I Containments 
B1.1 Steel Containments

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

1OCFR50.55a/ASME Section X), 
Subsection IWE

See Chapter XI for an evaluation of 1OCFR5O.55a/ASME 
Code Section XI, Subsection IWE.

No

J I ________

NEI Draft 5/23/00I/ B1-5



CONTAINMENT STRUCTURES 
B BWR Containments 
B 1 Mark I Coantainments 
B1.1 Steel Containments

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

* __________ I ___________ L __________ _________ .1. ___________ I. ______________

NEI Draft 5/23/0011 B1-6



1I CONTAINMENT STRUCTURES 
B BWR Containments 
BI Mark I Contalnments 
B1.1 Steel Containments

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

NEI Draft 5/23/00II B1-7



12 CONTAINMENT STRUCTURES 
B BWR Containments 
El Mark I Containments 
B1.1 Steel Containments

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

NEI Draft 5/23/0011 B1-8



U CONTAINMENT STRUCTURES 
B BWR Containments 
B E Mark I Containments 
31.1 Steel Cotainnents

Existing Aging Management Program Further 
"MPI) Evaluation and Technical Basis Evalation

I ________________________________ A. _______

NEI Draft 5/23/0011131-9



U CONTAINMENT STRUCTURES 
B BWR Containments 
Bl Mark I Containments 
B1.1 Steel Contaniments

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

1OCFR50.72 

IOCFR50.73 

10CFR5O, 
Appendix J 

Regulatory Guide 
1.163 

NEI 94-01 

ANSI/ANS 56.8
1994

NEI Draft 5/23/00II B1-10



XX CONTAINMENT STRUCTURES 
B BWR Containments 
BI Mark I Containments 
B 1. 1 Steel Contalnments

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

I ________________________________ J. _______

NEI Draft 5/23/00II Bl-11



CONTAINMENT STRUCTURES 
B BWR Containments 
B1 Mark I Containments 
B1.1 Steel Containments

NEI Draft 5/23/0011 BI-12



CONTAINMENT STRUCTURES 
B BWR Containments 
BI Mark I Containments 
Bl.l Steel Containments

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

NEI Draft 5/23/00II Bl-13



13 CONTAINMENT STRUCTURES 
B BWR Containments 
B 1 Mark I Containments 
B1.1 Steel Containments

Environ- Aging Aging 
Item I Subsystem I Component Material ment Effect Mechanism References

NEI Draft 5/23/00II B1-14



U CONTAINMENT STRUCTURES 
B BWR Containments 
B1 Mark I Containments 
B1.1 Steel Containments

Existing Aging Management Program Further 
(AMP] F Evaluation and Technical Basis Evaluation

NEI Draft 5/23/0011 Bl-15



CONTAINMENT STRUCTURES 
B BWR Containuments 
III Mark I Containments 
Bl1.l Steel Contaminents

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

BI.1.1 Steel Vent Line Stainless Inside Crack Stress Same as B.1.1, 
Elements Bellows Steel and/or Initiation Corrosion Corosion Aging 

Outside and Cracking Mechanism 
Contain- Growth 

ment IN 92-20 

B 1.1.1 Steel Drywell Carbon Inside Fretting/ Mechanical 10CFR50.55a 
Elements Head; Steel and and/or Lockup Wear 

Down- Graphite Outside ASME Section 
comers Plate Contain- XI, Subsection 

ment IWE 

1OCFR50, 
Appendix J

NEI Draft 5/23/00
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1I CONTAINMENT STRUCTURES 
B BWR Containments 
B 1 Mark I Containments 
B1.1 Steel 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.  

10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 1OCFR50.55a/ASME No.  
Subsection IWE Section XI, Subsection IWE

NEI Draft 5/23/00II B1-17



B2. Mark IH 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

NEI Draft 5/23/00II B2-1
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B2. Mark II 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(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(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.

NEI Draft 5/23/00II B2-3



11 CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark 1i Containments 
12.1 Steel Containments 

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

B2. 1.1 Steel Drywell; Carbon Inside Loss of Corrosion Same as BI. 1. 1, 
Elements Suppres- Steel and/or Material Corrosion Aging 

sion Outside Mechanism 
Chamber, Contain
Drywell ment 
Head; 

Embedded 
Shell and 

Sand Pocket 
Regions; 
Support 
Skirt; 

Downcomer 
Pipes & 
Bracing; 
Region 

Shielded by 
Diaphragm 

Floor 

B2.1.1 Steel Drywell Carbon Inside Fretting/ Mechanical Same as B1. 1. 1, 
Elements Head; Steel and/or Lockup Wear Mechanical Wear 

Downcomer Outside Aging Mechanism 
Pipes & Contain
Bracing ment

NEI Draft 5/23/0011 B2-4



II CONTAINMENT STRUCTURES 
B BWR Contalnents 
B2 Mark II Contahiments 
B2.1 Steel Containments 

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

10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 1OCFR50.55a/ASME No 
Subsection IWE Section XI, Subsection IWE 

IOCFR5O.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR5O.55a/ASME No.  
Subsection IWE Section XI, Subsection IWE

NEI Draft 5/23/0011132-5



n CONTAINMENT STRUCTURES 
B EWR Containzents 
B2 Mark 13 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 Same as 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 BI.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 Cormsion of 

Basemat; Steel Outside Loss of Steel Embedded Steel 
Reinforcing Contain- Bond, Loss Aging Mechanism 

Steel ment of Material

NEI Draft 5/23/00II B2-6



II CONTAINMENT STRUCTURES 
B BWR Contninments 
B2 Mark 11 Containments 
B2.2 Concrete Containments 

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

10CFR50.55a/ASME Section X), See Chapter XI for an evaluation of 10CFR50.55a/ASME nO 
Subsection 1WL Section XI, Subsection IWL 

IOCFR50.55a/ASME Section X), See Chapter X3 for an evaluation of 10CFR50.55a/ASME No 
Subsection IWL Section XI, Subsection IWL 

10CFR50.55a/ASME Section XI, See Chapter Xl for an evaluation of 10CFR50.55a/ASME No 
Subsection IWL Section XI, Subsection IWL

NEI Draft 5/23/00II B2-7



II 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 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 Same as BI.2. 1, 
Elements ment; and/or Strength Tempera- Elevated 

Concrete Outside and ture Temperaure 
Fill in Contain- Modulus Aging Mechanism 

Annulus; ment 
Basemat

NEI Draft 5/23/00II B2-8



II CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark 1I Contaiunments 
B2.2 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 Same as 
exits. NUREG- 1611 identifies the need be able to identify the loss of strength and mosulus due BI.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 Tempera

ture Aging 
limits, further evaluations are warranted. NUREG-1611 Mechanism 

specifies the temperature limits, both general (150"F) 

and local (200F) above which a plant specific evaluation 
is needed.

NEI Draft 5/23/00II B2-9



n CONTAINMENT STRUCTURES 
B BWR Contaiunments 
B2 Mark II Containzments 
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 Same as BI.2.2, 
Elements Suppres- Steel and/or Material Corrosion Aging 

sion Outside Mechanism 
Chamber Contain

and ment 
Basemat 

LAners; 
Liner 

Anchors; 
Drywell 
Head; 

Downcomer 
Pipes & 
Bracing 

B2.2.2 Steel Suppres- Stainless Inside Crack Stress Same as B1.1..1, 
Elements sion Steel and/or Initiation Corrosion Stress Corrosion 

Chamber Outside and Cracking Craddlg Aging 
Liner Contain- Growth Mechanism 

(Interior ment 
Surface)

NEI Draft 5/23/00II B2-1I0



11 CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark IU 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 

10CFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME No.  
Subsection IWE Section XI, Subsection iWE and an evaluation of 

10CFR50, Appendix J.

NEI Draft 5/23/0011 B2-11



CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark II Containments 
32.2 Concrete Contaiients

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

B2.2.2 Steel Drywell Carbon Inside Fretting/ Mechanical Samte as 81..1. 1, 
Elements Head; Steel and/or Lockup Wear Mechanical Wear 

Downcomer Outside Aging Mechanism 
Pipes & Contain
Bracing ment

NEI Draft 5/23/00
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U CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark II Contal-ents 
B2.2 Concrete Containments 

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

10CFRSO.55a/ASME Section XI, See Chapter X3 for an evaluation of 10CFR5O.55a/ASME No 
Subsection IWE Section XI, Subsection IWE

NEI Draft 5/23/00II B2-13



II CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark U Containments 
B2.2 Concrete Containments

Environ- Aging Aging 
Item I Subsystem I Component I Material ment Effect Mechanism References

U L .5. ____________ I.

NEI Draft 5/23/00II B2-14



CONTAINMENT STRUCTURES 
B DWR Containments 
B2 Mark H1 Containments 
B2.2 Concrete Containments

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

NET Draft 5/23/00IH B2-15



H CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark U Containments 
B2.2 Concrete Containments 

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

NEI Draft 5/23/00II B2-16



17 CONTAINMENT STRUCTURES 
B BWR Containments 
B2 Mark 11 Containments 
B2.2 Concrete Containments

NEI Draft 5/23/00

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

A- A-
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B3. Mark M Containments

B3.1 Steel Containments 
B3. 1.1 Steel Elements 
B3.1.2 Concrete Elements 

B3.2 Concrete Containments 
B3.2.1 Concrete Elements 
B3.2.2 Steel Elements

NEI Draft 5/23/00II B3-1
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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 BI, 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 III 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.  

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(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.

NEI Draft 5/23/00II B3-3



I1 CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark mI 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 B.1. 1, 
Elements sion Steel and/or Initiation Corrosion Stress Corrosion 

Chamber Outside and Cracking C Aging 
Shell Contain- Growth Mechanism 

(Interior ment 
Surface)
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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 XI, See Chapter XI for an evaluation of l0CFR50.55a/ASME No 
Subsection IWE Section XI, Subsection IWE 

IOCFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 10CFRSO.55a/ASME No.  
Subsection IWE Section XI, Subsection IWE and 10CFR50, 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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nI CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark M 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 Concrete; 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
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U CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark MII Contasdments 
B3.1 Steel Containments 

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

lOCFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 1OCPR50.55a/ASME No 
Subsection IWL Section XI, Subsection IWL 

1OCFR50.55a/ASME Section X], See Chapter XI for an evaluation of lOCFRSO.55a/ASME No 
Subsection IWL Section XI, Subsection IWL

NEI Draft 5/23/00II B3-7



II CONTAINMENT STRUCTURES 
B BWR Contaiuments 
B3 Mark HI Containments 
B3.1 Steel Con-ta,,ents 

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

B3.1.2 Concrete Basemat Concrete Inside Cracks; Settlement Same as 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 BI.2. 1, 
Elements Concrete and/or Strength Tempera- Elevated 

Fill in Outside and ture Temperature 
Annulus Contain- Modulus Aging Mechanism 

ment me Also ASME Ill, Div. 2, 

includes 003440 
temperature 

limits for 
abnormal 
exposure 
(350-F for 
concrete 

surface and 
650'F for 

steam 
Impingment)
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n CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark MI Containments 
B3.1 Steel Contain-ents 

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 BI.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 Tempera

ture Agi 
limits, further evaluations are warranted. NUREG- 1611 Mechanism 

specifies the temperature limits, both general (150F) M 

and local (200*F) above which a plant specific evaluation 
is needed.
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I1 CONTAINMENT STRUCTURES 
B BWR Contalnments 
B3 Mark III Contalinents 
B3.2 Concrete Contai-ents 

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

B3.2.1 Concrete Dome, Wall, Concrete Inside Scaling, Freeze/ Same as B1.2. I, 
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 Same as B1.2. 1, 
Elements Basemat and/or Porosity, Calcium Aggressive 

Outside Permea- Hydroxide; Chemica Attack 
Contain- bility; Aggressive Aging Mechanism 

ment Scaling, Chemical 
Cracking, Attack 
Spalling

NEI Draft 5/23/00II B3-10



II CONTAINMENT STRUCTURES 
B DWR Containments 
B3 Mark III Containments 
B3.2 Concrete Containments 

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

lOCFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 1OCFR50.55a/ASME No 
Subsection IWL Section X), Subsection IWL 

lOCFR50.55a/ASME Section X), See Chapter XI for an evaluation of IOCFR50.55a/ASME No 
Subsection IWL Section XI, Subsection IWL

NEI Draft 5/23/00HI B3-11



II 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 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 BI.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

-NEI Draft 5/23/00II B3-12



II CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark III Contaln-ents 
B3.2 Concrete Contalnments 

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 XI, Subsection IWL 

10CFR50.55a/ASME Section XI, See Chapter X) for an evaluation of 10CFR50.55a/ASME No 
Subsection IWL Section XI, Subsection IWL

NEI Draft 5t23/00II B3-13



n 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 Mechwnism 
Contain- Compo

ment nent 
Stress 
Level 

B3.2.1 Concrete Dome, Wall, Concrete Inside Loss of Elevated Same as BI.2. 1, 
Elements Basemat and/or Strength Tempera- Elevated 

Outside and ture Tmercafre 
Contain- Modulus Aging Mechanism 

ment Also 
includes AME HI, Dlv.2, 

temperature CC-3440 
limits for 
abnormal 
exposure 
(350"F for 
concrete 

surface and 
650"F for 

steam 
Impingment
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II 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, futrther 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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II CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark MI 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 and/or Material Corrosion Aging 

Suppres- Outside Mechanism 
slon 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 CrackingAging 
Liner Contain- Growth Mechanism 

(Interior ment 
Surface)

NEI Draft 5V23/0011 B3-16



11 CONTAINMENT STRUCTURES 
B BWR Containments 
B3 Mark HI Contalnments 
B3.2 Concrete Containments 

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

10CFR50.55a/ASME Code Section XI, See Chapter X) 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 and an evaluation of 

10CFR 50, Appendix J.  
10CFR50, Appendix J
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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

NEI Draft 5/23/00II 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 II containments, Mark III containments, and common components are discussed separately 
under subheadings BI, 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(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(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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11 CONTAINMENT STRUCTURES 
B BWR Contaihments 
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 B1. 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 

10CFRS0.55a/ASME Code Section Xl, See Chapter Xl for an evaluation of 1OCFR50.55a/ASME No 
Subsection IWE. Code Section Xl, Subsection IWE.  

Same as B1. 1.1, Cycling Loading Aging Same as Bl. 1.1, Cycling Loading Aging Mechanism Same as 
Mechanism BI.1.1, 

cycling 
Loading 
Aging 
Mechanism
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11 CONTAINMENT STRUCTURES 
B BWR Containments 
B4 Common Components

Structure/ Region of M Environ- Aging Agn 
Item Component Interest Material ment Effect Mechanism References
B4.1 --

B4.2

Penetration 
Sleeves; 

Penetration 
Bellows; 

Dissimilar 
Metal Welds

Personnel 
Airlock; 

Equipment 
Hatch; CRD 

Hatch

Stainless 
Steel

Carbon 
Steel

Inside 
and/or 
Outside 
Contain

ment

Inside 
and/or 
Outside 
Contain

ment

Crack 
Initiation 
and 
Growth

Loss of 
Material

Stress 
Corrosion 
Cracking

Corrosion

Sa~me as B1. 1. 1, 
Stress Corrosion 
Crcking Aging 
Mechanism

Same as Bl.l.1, 
Corrosion Aging 
Mechanism
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1[ 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, See Chapter XI for an evaluation of 10CFR50.55a/ASME No 
Subsection IWE. Code Section XI, Subsection IWE.  

10CFRS0.55a/ASME Code Section XI, See Chapter XI for an evaluation of 10CFR50.55a/ASME No 
Subsection IWE. Code Section XI, Subsection IWE.
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11 CONTAINMENT STRUCTURES 
B BWR Contalnments 
B4 Common Components 

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

B4.2 --- Personnel Carbon Inside Frettlng/ Mechanical Same as B.I. 1.1, 
Airlock, Steel and/or 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
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UI CONTAINMENT STRUCTURES 
B BWR Containments 
B4 Common Components 

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

IOCFR50.55a/ASME Section XI, See Chapter XI for an evaluation of 1OCFR50.55a/ASME No 
Subsection IWE Section XI, Subsection IWE 

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 a IN 98-26 identifies Maintenance Rule Structures If 
potential aging mechanism. Monitoring for managing this aging effect, if applicable. applicable, 

(See Chapter IL.A, Class 1 Structures for evaluation of plant
Maintenance Rule Structures Monitoring) specific 

evaluation 
is required.
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II 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- 10CFR50.55a 

Gaskets and/or Sealing lion of Joint 
Outside Sealants, ASME Section 
Contain- Gaskets, XI, Subsection 

ment O-rings IWE 

10CFR50, 
Appendix J
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II CONTANMENT STRUCTURES 
B BWR Containments 
B4 Common Corponents 

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

IOCFR50.55a/ASME Section XI, See Chapter XI for an evaluation of IOCFR50.55a/ASME No.  
Subsection IWE Section XM, Subsection IWE.  

Leak tightness will be monitored by Appendix J Leak 
Rate Tests.
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