Table B.1 Gall Report for NUMARC Industry Reports Page 31B

Document: IR 90-04, PWR Pressure Vesssl Industry Report

Reviewed by:  Omesh K. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. ltem
Loss of pressure boundary. Not stated Not stated Not susceptible to potential boric 4-21 -24 103
acid leak
Loss of pressure boundary. Not stated Not stated Non significant because SS or Ni 4-25 104
alloy cladding is resistant to ERO/
CORR, single phase & low flow, &
control of water chemistry
Loss of pressure boundary. Not stated Not stated Non significant because not subject | 4-26, 4-27] 108]
to relative motion
Loss of pressure boundary. Not stated Not stated Non significant because operating | 4-20 106
temp. <427 C (<BOO F)
Loss of pressure boundary. Not stated Not stated Non significant because of proper |4-18to4-| 107
material selection & relatively low 20
operating temp.
Loss of pressure boundary. Not stated ASME Sect. I, NRC recommendation: Until an 5-14t05-| 108
Subsect NB agreement is reached on the draft |19
analysis; ASME staff discussion paper on fatigue,
Sect. X|, Subsect. the issuse is unresoived
IWB inspection;
{More)
Loss of pressure boundary. Not stated Not stated Non significant because neutron 4-2t04-6| 109
fluence is low & is <10M7 n/‘ecmA2
the ievel above which a surveillance
program is required in Appendix H of
10CFR 50
Loss of pressure boundary. Not stated Implementation of NRC recommendation: Evaluate the|5-20to 5-{ 110
RG 1.44 to avoid effects of oxygen injection during 22
sensitization; control cooldown
of halogens & {(More)
Loss of pressure boundary. Not stated Not stated Non significant because SS is 4-21t04-| 111
resistant to CORR 24
Loss of pressure boundary. Not stated Not stated Not susceptibie to potential boric 4-21-24 112
acid leak
Loss of pressure boundary. Not stated Not stated Non significant because SS is 4-25 113
resistant to ERO/CORR, singie
phase & low flow, & control of water
chemistry
Loss of pressure boundary. Not stated Not stated Non significant because hot subject | 4-26, 4-27] 114
to relative motion
Loss of pressure boundary. Not stated Not stated Non significant because operating | 4-20 115
ternp. <538 C (<1000 F)
Loss of pressure boundary. Not stated Not stated Non significant because of proper |4-18to 4-| 116
material selection & relatvely low 20
operating temp.
Loss of pressure boundary. Not stated Fatigue usage factor NRC recommendation: Until an 4-7to 4- 117
is anticipated to be agreement is reached on the draft | 11
<1 for entire license staff discussion paper on fatigue,
renewal term the issue is unresolved .
Loss of pressure boundary. Not stated Not stated 4-2t04-6| 118
Loss of pressure boundary. Not stated ASME Sect. X, NRC recommendation: Alloy 600 [5-20toS-| 119
Subsect. IWB & should be further evaluated; evaluate| 22
plant specific review the potential of cracking of Inconel
of component 182 based on recent experience of
matenals (More) Arkansas Nuclear One Unit 1
described in LER 90 021 00
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120} PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated CORR Loss of matenal,
Vessel Tubes corrosion product
buildup
121] PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated CORR/BA Loss of material
Vessel Tubes
122| PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated ERO/CORR Wall thinning, loss o
Vessel Tubes material
123| PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated WEAR Fretting
Vessel Tubes
124| PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated CREEP Change in
Vessel Tubes dimension
125| PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated EMBR/TE Loss of fracture
Vessel Tubes toughness
126| PWR Pressure Leakage Monitoring | Not stated SB 166, SB 167 Not stated FAT Cumuiative fatigue
Vessel Tubes damage
127| PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated EMBR/R Loss of fracture
Vessel GrB toughness
128| PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated CORR/IGSCC Crack iniiation &
Vessel GrB growth
129 PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated CORR Loss of matenal,
Vessel GrB cofrosion product
buildup
130[ PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated CORR/BA Loss of material
Vessel Gr B
131] PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated ERO/CORR Wall thinning, loss of
Vessel GrB material
132} PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated WEAR Fretting
Vessel Gr B
133 PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 | Not stated CREEP Change in
Vessel Gr B dimension
134| PWR Pressure Bottom Head Dome | Not stated SA302 Gr B, SA533 ]| Not stated EMBR/TE Loss of fracture
Vessel GrB toughness
135| PWR Pressure Bottomn Head Dome | Not stated SA302 Gr B, SA533 | Not stated FAT Cumulative fatigue
Vessel GrB damage
136§ PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated EMBR/R Loss of fracture
Vessel (Lugs) toughness
137| PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated CORR/IGSCC Crack iniiation &
Vessel (Lugs) growth
138| PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated CORR Loss of matenal,
Vessel (Lugs) cofrosion product

buildup
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Loss of pressure boundary. Not stated Not stated Non significant because Ni alloy is | 4-21 to 4-] 120
resistant to CORR 24
Loss of pressure boundary. Not stated Not stated Not susceptible to potental boric 4-21 -24 121
acid leak
Loss of pressure boundary. Not stated Not stated Non significant bacause Ni alloy is | 4-25 122
resistant to ERO/CORR, single
phase & low fiow, & control of water
chemistry
Loss of pressure boundary. Not stated Not stated Non significant because not subject | 4-26, 4-27] 123
to relative motion.
Loss of pressure boundary. Not stated Not stated Non significant because operating | 4-20 124
temp. <538 C (<1000 F)
Loss of pressure boundary. Not stated Not stated Non significant because of proper | 4-18 to 4-| 125
material selection & reiatively low 20
operating temp.
Loss of pressure boundary. Not stated Fatigue usage factor NRC recommendation: Untii an 4-7 to 4- 126
is anticipated to be agreement is reached on the draft | 11
<1 for entire license staff discussion paper on fatigue,
renewal term the issue is unresolved
Loss of pressure boundary. Not stated Not stated Non significant because neutron 4-2to 4-6| 127
fluence is low & is <1077 n/cm”2
the level above which a surveillance
program is required in Appendix H of
10CFR 50
Loss of pressure boundary. Not stated - {Non significant NRC recommendation: Low- 4-11t04-| 128
because LAS & SS temperature sensitization of SS 18
cladding (>5% cladding is possibie. Evaluate the
ferrite) are not effects of oxygen injection during
susceptible (More) cooldown. SCC of low alloy steel is
uniikely in typical PWR environment,
it may not be true under crevice
conditions.
Loss of pressure boundary. Not stated Not stated Non significant because claddingis [4-21t04-] 129
resistant to CORR, removal of 24
ciadding resuits in very low comosion|
rates
Loss of pressure boundary. Not stated Not stated Not susceptibie to potential boric 4-21-24 130
] {acid leak
Loss of pressure boundary. Not stated Not stated Non significant because SS or Ni 4-25 131
alloy cladding are resistant to
ERO/CORR, single phase & low
flow, & control of water chemistry
Loss of pressure boundary. Not stated Not stated Non significant because not subject | 4-26, 4-27] 132
to relative motion
Loss of pressure boundary. Not stated Not stated Non significant because operating | 4-20 133
temp. <427 C (<BOO F)
Loss of pressure boundary. Not stated Not stated Non significant because of proper |4-18 to 4-| 134
material selection & relatively low 20
: operating temp.
Loss of pressure boundary. Not stated Fatigue usage factor NRC recommendation: Until an 4-710 4- 135
is anficipated to be agreement is reached on the draft ] 11
<1 for entire kcense staff discussion paper on fatigue,
renewal term the issue is unresolved
Core support loss, tmpair reactor Not stated Not stated Non significant because neutron 4-2t04-6| 136
shutdown. fluence is low & is <10717 n/em~2
the leve! above which a surveillance
program is required in Appendix H of
10CFR 50
Core support loss, impair reactor Not stated ASME Sect. XI, NRC recommendation: Alloy 600 |520105-| 137
shutdown. Subsect. IWB, should be further evaluated; evaluate| 22
examination the potential of cracking of inconel
B-N-2 & plant 182 based on recent experience of
specific (More) Arkansas Nuclear One Unit 1
described in LER 90 021 00
Core support loss, impair reactor Not stated Not stated Non significant because Ni alioyis [4-21to4-[ 138
shutdown. resistant to CORR 24
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139] PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated CORR/BA Loss of material
Vessel (Lugs)
140] PWR Prassure Core Support Pads | Not stated SB 166, SB 167 Not stated ERO/CORR Wall thinning, ioss of
Vessel (Lugs) material
141] PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated WEAR Fretting
Vessel (Lugs)
142| PWR Pressure Core Support Pads | Not stated SB 166,5B 167 Not stated CREEP Change in
Vessel (Lugs) dimension
143| PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated EMBR/TE Loss of fracture
Vessel (Lugs) toughness
144| PWR Pressure Core Support Pads | Not stated SB 166, SB 167 Not stated FAT Cumulative fatigue
Vessel (Lugs) damage
145] PWR Pressure Instrumentation Not stated SB 166, SB 167 Not stated EMBR/IR Loss of fracture
Vessel Tubes*/Penetrations toughness
(" Includes the vent
pipe on closure head
dome.)
146| PWR Pressure Instrumentation Not stated SB 166, SB 167 Not stated CORR/IGSCC Crack inibation &
Vessel Tubes*/Penetrations Unresoived growth
(* includes the vent
pipe on closure head
dome.)
147| PWR Pressure instrumentation Not stated SB 166, SB 167 Not stated CORR Loss of matenal,
Vesssl Tubes*/Penetrations cormosion product
(* Includes the vent buildup
pipe on closure head|
dome.)
148| PWR Pressure instrumentation Not stated SB 166, SB 167 Not stated CORR/BA Loss of material
Vessel Tubes*/Penetrations
{* Includes the vent
pipe on closure head
. dome.)
149] PWR Pressure Instrumentation Not stated SB 166, SB 167 Not stated ERQ/CORR Wall thinning, loss o
Vessel Tubes"/Penetrations material
(* Includes the vent
pipe on closure head
dome.)
150] PWR Pressure instrumentation Not stated SB 166, SB 167 Not stated WEAR Fretting
Vessel Tubes*/Penetrations
(* Includes the vent
pipe on closure heas
dome.) . '
151 PWR Pressure instrumentation Not stated SB 166, SB 167 Not stated CREEP Change in
Vessel Tubes*/Penetrations dimension
(" Includes the vent
pipe on closure head
dome.)
152} PWR Pressure Instrumentation Not stated SB 166, SB 167 Not stated EMBR/TE Loss of fracture
Vessel Tubes*/Penetrations toughness
(* Inciudes the vent
pipe on closure head
dome.)
153{ PWR Pressure instrumentation Not stated SB 166, SB 167 Not stated FAT Cumulative fatigue
Vessel Tubes*/Penetrations damage
(" Includes the vent
pipe on closure head

dome.)
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Core support loss, impair reactor Not stated Not stated Not susceptible to potential boric 4-21-24 139
shutdown. acid leak
Core support loss, impair reactor Not stated Not stated Non significant because Nialloy 1s | 4-25 140
shutdown. resistant to ERO/CORR, single
phase & low fiow, & control of water
chemistry
Core support loss, impair reactor Not stated ASME Sect. XI, ASME Sect. X1, Subsect. IWB, 5-25, 526 141
shutdown. Subsect. IWB examination category B N 1 is
current & effective program to
manage effects of WEAR
Core support loss, impair reactor Not stated Not stated Non significant because operating | 4-20 142
shutdown. temp. <538 C (<1000 F)
Core support loss, impair reactor Not stated Not stated Non significant bacause of proper |4-18to 4- | 143
shutdown. material selection & relatively jow 20
operating temp.
Core support loss, impair reactor Not stated Fatigue usage factor NRC recommendation; Until an 144
shutdown. is anticipated to be agreement is reached on the draft
<1 for entire license staff discussion paper on fatigue,
renewal term the issue is unresolved
Loss of pressure boundary . Not stated Not stated Non significant because neutron 4210 4-6) 145
fiuence is low & is <1077 n/cmA2
the level above which a surveillance
program is required in Appendix H of
10CFR 50
Loss of pressure boundary. Not stated ASME Sect. XI, NRC recommendation: Alloy 600 |520to5-| 146
Subsect. IWB, should be further evaluated; evaluate] 22
examination category the potential of cracking of inconel
B E & plant specific 182 based on recent experience of
(More) Arkansas Nuciear One Unit 1
described in LER 90 021 00
Loss of pressure boundary. Not stated Not stated Non significant because Ni alloyis }4-21t04-| 147
resistant to CORR 24
Loss of pressure boundary. Not stated Not stated Not susceptible to potential boric 4-21-24 148
acid leak
Loss of pressure boundary. Not stated Not stated Non significant because Nialloy is | 4-25 149
resistant to ERO/CORR, singie
phase & low flow, & control of water
chemistry
Loss of pressure boundary. Not stated Not stated Non significant because not subject |4-26, 4-27] 150
to relative motion
Loss of pressure boundary. Not stated Not stated Non significant because operating |4-20 151
temp. <538 C (<1000 F)
Loss of pressure boundary. Not stated Not stated Non significant because of proper 14-18to4-| 152
material selection & relatively low 20
operating temp.
Loss of pressure boundary. Not stated ASME Sect. Il NRC recommendation: Until an 5-14to5 | 153
Subsect. NB tatigue agreement is reached on the draft 19
analysis, ASME staff discussion paper on fatigue,
Sect. Xi, Subsect. the issue is unresolived
IWB (More) '
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ARD eftects

1

Upper Internals
Assembly

CE: Upper Guide
Structure Support
Plate, or B&W:
Plenum Cover &
Plenum Cylinder

Not stated

SS

Not stated

EMBR/IR

Loss of fracture
toughness

Upper Inmternals
Assembly

CE: Upper Guide
Structure Support
Plate, or B&W:
Plenum Cover &
Plenum Cylinder

Not stated

sS

Not stated

CORR/SCC,
CORR/CREV

Crack initiabon &
growth, loss of
material

Upper internals
Assembly

CE: Upper Guide
Structure Support
Plate, or B&W:
Plenum Cover &
Plenum Cylinder

Not stated

Ss

Not stated

CORR/ASCC

Crack initiaton &
growth

Upper Internals
Assembly

CE: Upper Guide
Structure Support
Plate, or B&W:
Plenum Cover &
Plenum Cyilinder

Not stated

SsS

Not stated

CORR,CORR/PIT

Loss of matenal,
cotrosion product
buildup

Upper Internals
Assembly

CE: Upper Guide
Structure Support
Plate, or
B&W:Plenum Cover
& Plenum Cylinder

Not stated

SS

Not stated

ERO/CORR

Wall thinning. 1oss o
material

Upper internals
Assembly

CE: Upper Guide
Structure Support
Plate, or
B&W:Plenum Cover
& Plenum Cylinder

Not stated

SS

Not stated

WEAR

Attrition

Upper Internals
Assembly

CE: Upper Guide
Structure Support
Plate, or
B&W:Plenum Cover
& Plenum Cylinder

Not stated

3]

Not stated

CREEP

Change in
dimension

Upper Internais
Assembly

CE: Upper Guide
Structure Support
Plate, or
B&W:Plenum Cover
& Pienum Cylinder

Not stated

SS

Not stated

RELAX

Loss ot preload

Upper Internals
Assembly

CE: Upper Guide
Structure Support
Plate, or
B&W:Plenum Cover
& Plenum Cylinder

Not stated

SS

Not stated

EMBR/TE

Loss ot fracture
toughness

10

Upper Internals
Assembly

CE: Upper Guide
Structure Support
Plate, or
B&W:Plenum Cover
& Plenum Cylinder

Not stated

SS

Not stated

FAT

Cumulative fatgue
damage

1

Upper Internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

SS

Not stated

EMBR/IR

Loss of fracture
toughness

12

Upper Internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

ss

Not stated

CORR/SCC,CORR/
CREV

Crack initation &
growth, loss of
material
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Core support loss, prevent control rod Not stated Not stated Non significant because adequate [4-3, 4-4 1
insertion. fracture toughness at end of life
fluence levels & low applied stresses|
Core support ioss, prevent control rod Not stated Non significant NRC recommendation: Crevices are| 4-6 to 4-9 2
insertion. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stess. Evaluate
within design specs. the potantial of CORR/SCC of
{More) components with crevices or
creviced geometry
Core support loss, prevent control rod Not stated ASME Saection X}, ASME Section XI, Subsect. IWBis [4-11, 56, 3
insertion, Subsection IWB effective for internals that are or can | 5-7
be rendered accessible.
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is no | 4-24, 4-25) 4
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or COITosive environment
CORR/PIT in PWR
envir,
Core support loss, prevent control rod Not stated Not stated Non-significant because SS is 4-14 5
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulats control in
coolant, & operating pressures
preclude cavitation
Core support loss, prevent control rod Not stated Not stated Non-significant because not subject 1 4-19 €
insertion, to relative motion
Core support loss, prevent control rod Not stated Not stated Non-significant because operating (4-15 7
insertion. temps. are well below levels at which
creep is a concern
Core support loss, prevent control rod Not stated Not stated Non-significant because 4-16, 4-17] 8
insartion. components do not depend on
preload
Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS[4-21, 4-22] 9
insertion. & Ni alloys are not susceptible to
EMBR/TE.
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Until an 4-26 to 4- 10
insertion. based on fatigue agresment is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress rept.
Core support ioss, prevent control rod Not stated Not stated Non-significant because adequate 4-3,4-4 11
nsertion. fracture toughness at end of life
fluence levels & low applied stresses
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Crevices arel 4-6 to 4-9 12
Inserton. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs; the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
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ARD effects

13

Upper Internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

sS

Not stated

CORR/NASCC

Crack initation &
growth

14

Upper Internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

S§S

Not stated

CORR, CORR/PIT

Loss of matenial,
cofrosion product
buildup

15

Upper Internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

Sss

Not stated

ERO/CORR

Wall thinning. loss of
material

16|

Upper internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

S8

Not stated

WEAR

Attribon

17

Upper internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

SS

Not stated

CREEP

Change in
dimension

18

Upper Internals
Assembly

W: Upper Support
Piate, or CE: Upper
Guide Structure
Support Piate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

SS

Not stated

RELAX

Loss of preload

19

Upper internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cyiinder

Not stated

Ss

Not stated

EMBR/TE

Loss of fracture
toughness

20

Upper Internals
Assembly

W: Upper Support
Plate, or CE: Upper
Guide Structure
Support Plate, or
B&W: Plenum
Cover & Plenum
Cylinder

Not stated

SS

Not stated

FAT

Cumulative fatigue
damage

21

Upper internals
Assembly

W: RCCA Guide
Tube Assembly

RCCA Guide Tube

SS, Nicrobraze
(Nicrobraze used
only tor CRA Guide
tubes)

Not stated

EMBR/NR

Loss of tracture
toughness

Upper Internals
Assembly

W: RCCA Guide
Tube Assembly

RCCA Guide Tube

SS, Nicrobraze
(Nicrobraze used
only for CRA Guide
tubes)

Not stated

CORR/SCC,CORR/
CREV

Crack initiation &
growth, loss of
material

23]

Upper Internais
Assembly

W: RCCA Guide
Tube Assembly

RCCA Guide Tube

SS, Nicrobraze
(Nicrobraze used
onty for CRA Guide
tubes)

Not stated

CORRAASCC

Crack initiation &
growth
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Core support loss, prevent control rod Not stated ASME Section Xi, ASME Section X!, Subsect IWB is |4-11, 5-6, 13
insertion. Subsection IWB effective for internals that are or can [ 5-7
be rendered accessible
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is nho 4-24, 4- 14
insertion. because SS is not assurance that components made |25
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR -
environ.
Core support loss, prevent control rod Not stated Not stated Non-significant because SS is 4-14 15
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent control rod Not stated Not stated Non-significant because not subject [ 4-19 16
insertion. to relative motion
Core support loss, prevent control rod Not stated Not stated Non significant because operating |4-15 17|
insertion. temps. are well below levels at which
creep is a concern
Core support loss, prevent control rod Not stated Not stated Non significant because 4-16, 4-171 18
insertion. components do not depend on
preload
Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS| 4-21, 4-22] 19
insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, prevent control rod Not stated ASME Sect. XI, NRC recommendation: Until an 512to 5 20
insertion. Subsect. IWB, & agreement is reached on the draft | 15
Sect. Ill, Subsect. staff discussion paper on fatigue,
NG-5200 reanalysis the issue is unresoived
of usage factor
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate [4-3, 4-4 21
insertion. fracture toughness at end of life
fluence levels & low applied str
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Crevices are| 4-6 to4-9 22
insertion. because fabricated known promote SCC in SSs aven in
of SS; stress levels the absence of high stress. Evaluate
within design specs; the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, prevent control rod Not stated ASME Section X, ASME Section X|, Subsect. IWB is 4-11,56,| 23
insertion. Subsection IWB effective for internals that are or can {57
be rendered accessible
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24| Upper Internals W- RCCA Guide | RCCA Guide Tube | SS, Nicrobraze Not stated CORR,CORR/PIT [ Loss ot material,
Assembly Tube Assembly (Nicrobraze used corrosion product
onty for CRA Guide buildup
tubes)
25| Upper internals W: RCCA Guide RCCA Guide Tube | SS, Nicrobraze Not stated ERO/CORR Wall thinning, loss o
Assembly Tube Assembly (Nicrobraze used material
only for CRA Guide
tubes)
26| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nicrobraze Not stated WEAR Attrition
Assembly Tube Assembly (Nicrobraze used
only for CRA Guide
tubes)
271 Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nicrobraze Not stated CREEP Change in
Assembly Tube Assembly (Nicrobraze used dimension
only for CRA Guide
tubes)
28| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nicrobraze Not stated RELAX Loss of preload
Assembly Tube Assembly (Nicrobraze used
only for CRA Guide
tubes)
29| Upper internals W: RCCA Guide RCCA Guide Tube | SS, Nicrobraze Not stated EMBR/TE Loss of fracture
Assembly Tube Assembly (Nicrobraze used toughness
only for CRA Guide
tubes)
30| Upper Internals W:RCCA Guide RCCA Guide Tube | SS, Nicrobraze Not stated FAT Cumulative fatigue
Assembly Tube Assembly (Nicrobraze used damage
only for CRA Guide
tubes)
31| Upper Intarnals CE: CEA Shroud | CEA Shrouds, CRA | SS, Nicrobraze® Not stated EMBR/NR Loss of fracture
Assembly Assembly, or B&W: | Guide Tubes toughness
CRA Guide Tube
Assemblies
32| Upper.internals CE:. CEA Shroud | CEA Shrouds, CRA | SS, Nicrobraze Not stated CORR/SCC, Crack initation &
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used CORR/CREV growth, loss of
CRA Guide Tube only for CRA Guide matenal
Assembliies tubes) .
33| Upper Internals CE. CEAShroud | CEA Shrouds, CRA | SS, Nicrobraze Not stated CORRAASCC Crack initiation &
Assembly Assembly, or B&W: | Guide Tubes {Nicrobraze used growth
CRA Guide Tube only for CRA Guide
Assemblies tubes)
34) Upper Internals CE. CEA Shroud | CEA Shrouds, CRA | SS, Nicrobraze Not stated CORR, CORR/PIT | Loss of material,
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used cofrosion product
CRA Guide Tube only for CRA Guide buildup
Assemblies tubes)
35| Upper Internals CE. CEAShroud | CEA Shrouds, CRA | SS, Nicrobraze Not stated ERO/CORR Wall thinning, loss of
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used material
CRA Guide Tube only for CRA Guide
Assemblies tubes)
36| Upper Internals CE. CEAShroud | CEA Shrouds, CRA | SS, Nicrobraze Not stated WEAR Attrition
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used
CRA Guide Tube only for CRA Guide
Assemblies tubes)
37| Upper internals CE. CEAShroud | CEA Shrouds, CRA | SS, Nicrobraze Not stated CREEP Change in
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used dimension
CRA Guide Tube only for CRA Guide
Assemblies tubes)
38} Upper internals CE- CEAShroud |CEA Shrouds, CRA | SS, Nicrobraze Not stated RELAX Loss of preload
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used
CRA Guide Tube only for CRA Guide
Assemblies tubes)
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Core support ioss, prevent control rod Not stated Non-significant NRC recommendation: There is no 4-24, 4-25] 24
insertion. because SS is not assurance that components made
susceptibie to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Core support loss, prevent control rod Not stated Not stated Non-significant because SS is 4-14 25
insertion. resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 59 26
insertion. Subsect. IWB exam. category B N 3 is effective
program for detection of WEAR
Core support loss, prevent controi rod Not stated Not stated Non-significant because operating |4-15 27|
insertion, temps. are well below levels at which
creep is a concern
Core support loss, prevent control rod Not stated Not stated Non significant because 4-16,4-17] 28
insertion. components do not depend on
preload
Core support ioss, prevent control rod Not stated Not stated Non-significant because wrought SS| 4-21, 4-22] 29
insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support ioss, prevent contro! rod Not stated ASME Sect. XI, NRC recommendation: Untit an 512to5| 30
insertion. Subsect. IWB, & agresment is reached on the draft [ 15
Sect. lll, Subsect. staff discussion paper on fatigue,
NG 5200 reanalysis the issue is unresolved
of usage factor
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate | 4-3, 4-4 31
insertion. fracture toughness at end of life
fluence levels & low applied stresses|
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Crevices are| 4-6 to 4-9 32
nsertion. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potantial of CORR/SCC of
(More) components with crevices or .
creviced geometry
Core support loss, prevent control rod Not stated ASME Section XI, ASME Section XI, Subsect IWB'is |4-11, 5-6. 33
linsertion. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible.
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is no | 4-24, 4-25| 34
insertion. because SS is not assurance that components made
susceptble to from SS are not exposed to locally
CORR or COrTosive environment
CORR/PIT in PWR
environ.
Core support loss. prevent control rod Not stated Not stated Non-significant because SS is 4-14 35
insertion. resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation.
Core support loss, prevent control rod Not stated ASME Sect XI, ASME Sect. X!, Subsect. IWB, 59 36
insertion. Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Core support loss, prevent control rod Not stated Not stated Non-significant because operating |4-15 37
insertion. temnps. are well below levels at which
W creep is a concern
Core support loss, prevent control rod Not stated Not stated Non-significant because 4-16,4-17] 38
insertion. components do not depend on
. preload




Table B.1 Gall Report for NUMARC Industry Reports Page 37A
Document: IR 90-05, PWR Vessel Internals Industry Report
Reviewed by:  Omesh K. Chopra, ANL
tem System Structure/Comp  Subcomponent Materials Manufacturer ARD mechanism ARD effects
39] Upper Internals CE:. CEAShroud | CEA Shrouds, CRA| SS, Nicrobraze Not stated EMBR/TE Loss of fracture
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used toughness
CRA Guide Tube only for CRA Guide
Assemblies tubes)
40| Upper Internals CE: CEA Shroud CEA Shrouds, CRA | SS, Nicrobraze Not stated FAT Cumulative fatigue
Assembly Assembly, or B&W: | Guide Tubes (Nicrobraze used damage
CRA Guide Tube only for CRA Guide
Assemblies tubes)
41| Upper Internais CE- CEA Shroud | CEA Shrouds, CRA CASS Not stated EMBR/IR Loss of fracture
Assembly Assembly, or B&W: | Guide Tubes toughness
CRA Guide Tube
Assemblies
42| Upper Internals CE. CEA Shroud | CEA Shrouds, CRA | CASS Not stated CORR/SCC, Crack initiation &
Assembly Assembly, or B&W: | Guide Tubes CORR/CREV growth, loss of
CRA Guide Tube material
Assemblies
43| Upper Internals CE: CEA Shroud CEA Shrouds, CRA | CASS Not stated CORRAASCC Crack iniiation &
Assembly Assembly, or B&W: | Guide Tubes growth
CRA Guide Tube
Assemblies
44] Upper Internals CE. CEA Shroud | CEA Shrouds, CRA | CASS Not stated CORR.CORR/PIT | Loss of matenial,
Assembly Assembtly, or B&W: | Guide Tubes corrosion product
CRA Guide Tube buildup
Assemblies
45| Upper Internals CE. CEAShroud |CEA Shrouds, CRA CASS Not stated ERO/CORR Wall thinning, loss of
Assembly Assembly, or B&W: | Guide Tubes material
CRA Guide Tube
Assemblies
46| Upper Internals CE: CEA Shroud CEA Shrouds, CRA | CASS Not stated WEAR Attrition
Assembly Assembly. or B&W: | Guide Tubes
CRA Guide Tube
Assemblies
47| Upper Internals CE. GEA Shroud | CEA Shrouds, CRA | CASS Not stated CREEP Change in
Assembly Assembly, or B&W: | Guide Tubes dimension
CRA Guide Tube
Assemblies
48| Upper Internals CE. CEAShroud | CEA Shrouds, CRA | CASS Not stated RELAX Loss of preload
Assembly Assembly, or B&W: | Guide Tubes .
CRA Guide Tube
Assemblies
43| Upper Internals CE: CEA Shroud CEA Shrouds, CRA | CASS Not stated EMBR/TE Loss of fracture
Assembly Assembly, or B&W: | Guide Tubes toughness
CRA Guide Tube
Assemblies
50| Upper Internals CE- CEAShroud | CEA Shrouds, CRA | CASS Not stated FAT Cumuiative fatigue
Assembly Assembly, or B&W: | Guide Tubes damage
CRA Guide Tube
Assemblies
51| Upper Internals W: RCCA Guide RCCA Guide Tube | SS. Nialloy Not stated EMBR/R Loss of fracture
Assembly Tube Assemblies or | Bolts, CRA Guide toughness
B&W: CRA Guide |Tube Bolts
Tube Assemblies
52| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CORR/SCC, Crack initiation &
Assombly Tube Assemblies of | Bolts, CRA Guide CORR/CREV growth, loss of
B&W: CRA Guide |Tube Bolts material

Tube Assemblies
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Core support loss, prevent control rod Not stated Not stated Non-significant because wrought S5[4-21, 422 39
insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Untit an 4-26 to 4- 40
insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate |4-3, 4-4 41
insertion. fracture toughness at end of life
fluence levels & low applied
stresses.
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Crevices are| 4-6 to 4-9 42
insertion. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, prevent control rod Not stated ASME Section XI, ASME Section X|, Subsect. IWBis [4-11, 5-6. 43
insertion. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is no [4-4, 4-25 a4
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Core support loss, prevent control rod Not stated Not stated Non-significant because SS is 4-14 45
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 59 46
inserbon. Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Core support loss, prevent control rod Not stated Not stated Non-significant because operating [4-15 47
insertion. temps. are well below levels at which,
creop is a concern
Core support loss, prevent control rod Not stated Not stated Non-significant because 4-16, 4-17| 48
insertion. components do not depend on
preload
Core support loss, prevent control rod Not stated Ferrite content NRC recommendation: Ferrite 510,511 49
insertion. screening criteria & content screening criteria is
ASME Sect. X, inadequate & VT 3 can not reliably
Subsect. IWB detect tight cracks
inspection
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Until an 4-26 to 4- 50
insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate |4-3, 4-4 51
insertion. fracture toughness at end of life
fuence levels & low applied stresses
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Crevices are] 4-6 to 4-9] 52
inserbon. because fabricated known promote SCC in SSs even in .
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) componants with crevices or
creviced geometry




Table B.1 Gall Report for NUMARC Iindustry Reports Page 38A

Document: IR 90-05, PWR Vessel Intemals industry Report

Reviewed by:  Omesh K. Chopra, ANL
ftem System Structure/Comp Subcomponent Materials Manutacturer ARD mechanism  ARD effects
53] Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CORR/IASCC Crack initiation &
Assembly Tube Assemblies or | Boits, CRA Guide growth
B&W: CRA Guide |Tube Bolts
Tube Assemblies
54| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Tube Assembiies or | Bolts, CRA Guide cormosion product
B&W: CRA Guide | Tube Bolits buildup
Tube Assemblies
55| Upper Internais W: RCCA Guide RCCA Guide Tube | SS, Ni alloy Not stated ERO/CORR Wall thinning, loss o
Assembly Tube Assemblies or | Bolts, CRA Guide material
B&W: CRA Guide | Tube Bolts
Tube Assemblies
56{ Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated WEAR Attrition
Assembly Tube Assemblies or | Bolts, CRA Guide
B&W: CRA Guide |Tube Bolts
Tube Assemblies
57} Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CREEP Change in
Assembly Tube Assemblies or | Bolts, CRA Guide dimension
B&W: CRA Guide |Tube Bolts
Tube Assemblies
58] Upper Internais W: RCCA Guide RCCA Guide Tube | SS, Nialloy | Not stated RELAX Loss of preload
Assembly Tube Assemblies or | Bolts, CRA Guide
B&W: CRA Guide |Tube Boits
Tube Assemblies
59| Upper Internals CRA Guide Tube RCCA Guide Tube | SS, Nialloy Not stated EMBR/TE Loss of fracture
Assembly Assemblies Bolts, CRA Guide toughness
Tube Bolts
60| Upper Internals CRA Guide Tube RCCA Guide Tube | SS, Nialloy Not stated FAT Cumulative fatgue
Assembly Assemblies Bolts, CRA Guide damage
Tube Bolts
61| Upper Internals CE: CEA Shroud CEA Shroud Bolts { SS, Nialloy Not stated EMBR/R Loss of tracture
Assembly Assembiies toughness
62| Upper Internals CE: CEA Shroud CEA Shroud Bolts | SS, Ni alloy Not stated CORR/SCC, Crack initation &
Assembly Assemblies CORR/CREV growth, loss of
material
63| Upper Internals CE: CEA Shroud CEA Shroud Bolts | SS, Ni alloy Not stated CORR/IASCC Crack initation &
Assembly Assemblies growth
64| Upper Internals CE: CEA Shroud CEA Shroud Bolts | SS, Ni alloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Assemblies cofrosion product
buildup
65| Upper internals CE: CEA Shroud CEA Shroud Boits | SS, Ni alloy Not stated ERO/CORR wall thinning, loss o
Assembly Assemblies material
66| Upper internals CE: CEA Shroud CEA Shroud Bolts | SS, Ni alioy Not stated WEAR Attriion
Assembly Assemblies
67| Upper internals CE: CEA Shroud CEA Shroud Bolts | SS, Ni alloy Not stated CREEP Change in
Assembly Assemblies dimension
68| Upper Internals CE: CEA Shroud CEA Shroud Boits | SS, Ni alloy Not stated RELAX Loss of preload
Assembly Assemblies
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Core support loss, prevent control rod Not stated ASME Section XI, ASME Section X|, Subsect IWB is |4-1 1, 56, ‘531
insertion. Subsection IWB effective for internals that are or can {5-7
be rendered accessible
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is no 4-4, 4-25 54
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Core support loss, prevent control rog Not stated Not stated Non-significant because SS is 4-14 §5
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitaton.
Core support loss. prevent control rod Not stated Not stated Non-significant because not subject | 4-19 56
insertion. to relative motion
Core support loss, prevent control rod Not stated Not stated Non-significant because operating |4-15 57
insertion. temps. are well below levels at which
creep is a concern
Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWE, 57, 5-8 58
insertion. Subsect. IWB exam. category B-N-3 is effective for
detecting cracked or missing bolts &
comrective action includes root cause
determination
Core support ioss, prevent control rod Not stated Not stated Non significant because wrought SS14-21, 4-22] 59
insertion. & Ni alloys are not susceptible to
. EMBR/TE.
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Until an 4-26t04-| 60
insertion. based on fatigue agreament is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of piant the issue is unresolved
design stress
. - reports
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate [4-3, 4-4 61
insertion, Lﬁacture toughness at end of life
fluence levels & low applied stresses
Core support loss, prevent control rod Not stated ASME Sect. XI, NRC recommendaton: Augmented | 5-5, 5-6 62
insartion. Subsect. IWB, IS] of components when sensitized
exam. category B N matenial, high residual stresses,
3is current & crevices, or history of coolant
effective (More) contamination are present
Core support loss, prevent control rod Not stated ASME Section X, ASME Section X!, Subsect. IWB is |4-1 1,56, 63,
insertion. Subsection IWB effactive for internals that are or can |5-7
be rendered accessible
Core support loss, prevent control rod Not stated Non significant NRC recommendation: There is no 4-24 425 64
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORRor corrosive environment
CORR/PIT in PWR
environ.
Core support loss, prevent control rod Not stated Not stated Non-significant because SS s 4-14 65
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operaling pressures
preciude cavitation
Core support loss, prevent control rod Not stated Not stated Non significant because not subject {4-19 | 66
insertion. to relative motion
Core support loss, prevent control rod Not stated Not stated Non-significant because operating |4-15 67
insertion. temps. are well below levels at which
Creep is a concern
Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWB, 57,58 68
insertion. Subsect. IWB exam. category B-N-3 is effective for

detecting cracked or missing bolts &
comective action includes root cause
determination
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69| Upper Internals CE: CEA Shroud CEA Shroud Bolts | SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembty Assemblies toughness
70{ Upper Internals CE: CEA Shroud CEA Shroud Bolts | SS, Nialloy Not stated FAT Cumulative fatigue
Assembly Assemblies damage
71| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated EMBR/IR Loss of fracture
Assembly Tube Assemblies Support Pins toughness
72| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CORR/SCC,.CORR/| Crack iniiation &
Assembly Tube Assemblies Support Pins CREV growth, loss of
material
73| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CORRNASCC Crack initiation &
Assembly Tube Assemblies Support Pins growth
74| Upper Internais W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Tube Assemblies Support Pins cormosion product
buildup
75| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Ni alloy Not stated ERO/CORR Wall thinning, loss o
Assembly Tube Assemblies Support Pins material
76| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Ni alioy Not stated WEAR Attrition
Assembly Tube Assemblies Support Pins
77| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated CREEP Change in
Assembly Tube Assemblies | Support Pins dimension
78| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Nialloy Not stated RELAX Loss of preload
Assembly Tube Assemblies | Support Pins
79| Upper Internals W: RCCA Guide RCCA Guide Tube | SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembly Tube Assemblies Support Pins toughness
80} Upper Internals W: RCCA Guide RCCA Guide Tube | SS. Ni alloy Not stated FAT Cumulative fatigue
Assembly Tube Assemblies Support Pins damage
81| Upper Internals W:Upper Support | Not stated SS Not stated EMBR/R Loss of fracture
Assembly Columns toughness
82| Upper Internals W:Upper Support - | Not stated SS Not stated CORR/SCC, Crack initation &
Assembly Columns CORR/CREV growth, loss ot
material
83| Upper Internals W:Upper Support | Not stated SS Not stated CORR/AASCC Crack initiation &
Assembly Columns growth
84| Upper Internals W-Upper Support | Not stated SS Not stated CORR, CORR/PIT | Loss of material,
Assembly Columns corosion product

buitdup
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Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS|4-21, 4-220 ~ 69
insertion. & Ni alioys are not susceptible to
EMBR/TE
Core support loss, prevent control rod Not stated ASME Sect. XI, NRC recommendation: Until an 5-12to 5 70
insertion. Subsect. IWB, & agreement is reached on the draft | 15
Sect. 1ll, Subsect. staff discussion paper on fatigue,
NG-5200 reanalysis the issue is unresolved
of (More)
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate | 4-3, 4-4 71
insertion. fracture toughness at end of life
fluence levels & low applied stresses
Core support loss, prevent control rod Not stated ASME Sect. XI, NRC recommendation: Augmented | 5-5, 5-6 72
insertion. Subsect. IWB, ISI of components when sensitized
exam. category B-N- material, high residual stresses,
3is current & crevices, or history of coolant
effective (More) contamination are present
Core support loss, prevent control rod Not stated ASME Section XI, ASME Section XI, Subsect. IWBis |4-11, 5-6, 73
insertion. Subsection IWB effective for internals that are or can |57
be rendered accessible
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is no |4-24, 4-25 74
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Core support loss, prevent control rod Not stated Not stated Non significant because SS is 4-14 75
insertion. resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent control rod Not stated Not stated Non-significant because not subject [4-19 76
insertion. to relative motion.
" {Core support loss, prevent control rod Not stated Not stated Non-significant because operating [4-15 77
insertion. temps. are well below levels at which
creep is a concemn
Core support loss, prevent control rod Not stated Not stated Non-significant because 4-16,4-17] 78
insertion, components do not depend on
preload
Core support loss, prevent controi rod Not stated Not stated Non-significant because wrought SS[4-21, 4-22[ 79
insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, prevent control rod Not stated Non significant NRC recommendaton: Until an 4-26 10 4- 80|
insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on tatigue,
review of plant the issue is unresolved
design stress
reports
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate |4-3, 4-4 81
insertion. fracture toughness at end of life
fluence levels & low applied stresses|
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Crevices are{4-6t04-9| 82
inserton. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, prevent control rod Not stated ASME Secton XI, ASME Section XI, Subsect. IWBis [4-11, 5-6, 83
insertion. Subsection IWB effective for internals that are or can |5-7 '
be rendered accessible
Core support loss, prevent control rod Not stated Non significant NRC recommendation: There is no |4-24, 4-25] 84
inserton. because SS is not assurance that components made
susceptible to from SS are not exposed 1o jocally
CORR or corrosive environment
, CORR/PIT in PWR
’ environ.
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85| Upper Internals W:Upper Support | Not stated SS Not stated ERO/CORR Wall thinning, loss o
Assembly Columns material
86| Upper internals W:Upper Support | Not stated Sss Not stated WEAR Attrition
Assembly Columns
87| Upper Internals W:Upper Support | Not stated Ss Not stated CREEP Change in
Assembly Columns dimension
88| Upper Internals W:Upper Support | Not stated SS Not stated RELAX Loss of preload
Assembly Columns
89| Upper internals W:Upper Support Not stated SS Not stated EMBR/TE Loss of fracture
Assembly Columns toughness
90{ Upper Internals W:Upper Support | Not stated SS Not stated FAT Cumulative fatigue
Assembly Columns damage
91] Upper internals W:Upper Support | Not stated CASS Not stated EMBR/IR Loss of tracture
Assembly ‘Columns toughness
92| Upper Internals W:Upper Support Not stated CASS Not stated CORR/SCC, Crack iniiation &
Assembly Columns CORR/CREV _| growth, joss of
material
93| Upper Internals W:Upper Support | Not stated CASS Not stated CORR/NASCC Crack initiation &
Assembly Columns growth
94| Upper Internals W:Upper Support | Not stated CASS Not stated CORR, CORR/PIT | Loss of matenial,
Assembly Columns cofrosion product
buildup
95| Upper Internals W:Upper Support | Not stated -CASS Not stated ERd/CORR Wall thinning, loss ©
Assembly Columns material
96| Upper Internals W:Upper Support | Not stated CASS Notistated WEAR Attrition
Assembly Columns
97| Upper internals W:Upper Support | Not stated CASS Not stated CREEP Change in
Assembly Columns dimension
98| Upper internais W:Upper Support - | Not stated CASS Not stated RELAX Loss of preload
Assembly Columns
99| Upper Internals W:Upper Support | Not stated CASS Not stated EMBR/TE Loss of fracture
Assembly Columns toughness
100| Upper Internals W:Upper Support | Not stated CASS Not stated FAT Cumulative fatigue
Assembly Columns damage
101 Upp;r Internals W: Upper Support | Not stated SS, Ni alioy Not stated EMBRAR Loss of fracture
Assembly Column Bolts toughness
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Core support loss, prevent control rod Not stated Not stated Non-significant because SS is 4-14 85
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preclude cavitation
Core support loss, prevent control rod Not stated Not stated Non-significant because not subject [ 4-19 86,
insertion. to relative motion
Core support loss, prevent control rod Not stated Not stated Non-significant because operating |[4-15 87
insertion. temps. are well below levels at which
: creep is a concern
Core support loss, prevent control rod Not stated Not stated Non-significant bacause 4-16, 4-17{ 88|
insertion. components do not depend on
preload
Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS]4-21, 4-22/ 89
insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Until an 4-26 10 4- 90
insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue.
review of plant the issue is unresolved
design stress
reports
Core support loss, prevent control rod Not stated Not stated Non significant because adequate [4-3, 4-4 9
insertion. fracture toughness at end of life
fluence levels & iow applied stresses|
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: Crevices are| 4-6 to 4-9 92
insertion. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
{More) components with crevices or
creviced geometry
Core support loss, prevent control rod Not stated ASME Section XI, ASME Section X|, Subsect IWBis [4-11, 56, 93
insertion. Subsection IWB effective for internals that are o can | 5-7
be rendered accessible
Core support loss, prevent control rod Not stated Non significant NRC recommendation: There is no |4-24, 4-25] 94
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
- environ.
Core support loss, prevent controf rod Not stated Not stated Non-significant because SS is 4-14 95
Insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent control rod Not stated Not stated Non significant because not subject [4-19 96
insertion, to relative motion
lCore support loss, prevent control rod Not stated Not stated Non significant because operating | 4-15 97
insertion. temps. are well below levels at which
creep is a concem
Core support loss, prevent control rod Not stated Not stated Non significant because 4-16,4-17] 98
insertion. components do not depend on
preload
Core support loss, prevent control rod Not stated Ferrita content NRC recommendation: Ferrite 510,511 98
inserton. screening criteria & content screening criteria is
ASME Sect. XI, inadequate & VT-3 can not reliably
Subsect. IWB detect tight cracks
inspection
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Until an 4-26 to 4- 100
inserbon. based on fatigue agreement is reached on the draft | 30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate |4-3, 4-4 101

inserhon.

fracture toughness at end of life
fluence levels & low applied stesses
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102]| Upper Internals W: Upper Support | Not stated SS, Nialloy Not stated CORR/SCC, Crack initation &
Assembly Column Bolts CORR/CREV growth, loss of
material
103 Upper internals W: Upper Support | Not stated SS, Ni alloy Not stated CORRMASCC Crack initiation &
Assembly Column Bolts growth
104| Upper Internals W: Upper Support | Not stated SS, Ni alloy Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Column Bolts corrosion product
buildup
105] Upper Internals W: Upper Support | Not stated SS, Ni alloy Not stated ERO/CORR Wall thinning. loss ©
Assembly Column Bolts material
106| Upper Internals W: Upper Support | Not stated SS, Ni alloy Not stated WEAR Attriton
Assembly Column Bolts
107| Upper Internals W: Upper Support | Not stated SS, Nialloy Not stated CREEP Change In
Assembly Column Bolts dimension
108] Upper Internals W: Upper Support | Not stated SS, Ni alloy Not stated RELAX Loss of preload ;
Assembly Column Bolts
109| Upper internals W: Upper Support | Not stated SS, Ni alloy Not stated EMBR/TE Loss ot tracture
Assembly Column Bolts toughness
110] Upper internals W: Upper Support | Not stated SS, Ni alloy Not stated FAT Cumulative tatgue
Assembly Column Bolts damage
111] Upper internals W:Upper Core Piate,| Not stated, Upper [53 Not stated EMBR/IR Loss of fracture
Assembly or B&W:Upper Grid | Grid Rib Section toughness
Assembly
112} Upper Internals W:Upper Core Plate | Not stated, Upper | SS Not stated CORR/SCC,CORR/| Crack inigaton &
Assembly or B&W:Upper Grid { Grid Rib Section CREV growth, loss of
Assembly material
113| Upper Internais W:Upper Core Plate] Not stated, Upper | SS Not stated CORR/IASCC Crack initiation &
Assembly or B&W:Upper Grid | Grid Rib Section growth
Assembly
114| Upper internals W:Upper Core Plate | Not stated, Upper SS Not stated CORR, CORR/PIT | Loss of matenal,
Assembly or B&W:Upper Grid | Grid Rib Section corrosion prodiuct
Assembly buildup
115{ Upper Internals W:Upper Core Plate| Not stated, Upper | SS Not stated ERO/CORR Wall thinning, loss of
Assembly or B&W:Upper Grid | Grid Rib Section material
Assembly
1186| Upper Internals W:Upper Core Plate | Not stated, Upper | S5 Not stated WEAR Attrition
Assembly or B&W:Upper Grid | Grid Rib Section
Assembly ‘ '
117] Upper Internals W:Upper Core Plate| Not stated, Upper | S Not stated CREEP Change in
Assembly or B&W:Upper Grid | Grid Rib Section dimension

Assembly
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Core support loss, prevent control rod Not stated Non significant NRC recommendation: Crevices are{ 4-6 to 4-9] 102
insertion. because fabricated known promote SCC in SSs even inj
of SS; stress levels the absence of high stress. Evaluate
within design spec the potential of CORR/SCC of
(More) components with crevices or
. creviced geometry
Core support loss, prevent control rod Not stated ASME Section XI, ASME Section XI, Subsect. IWBis |4-11,5-6,[ 103
insertion. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible. _
1Core support loss, prevent control rod Not stated Non significant NRC recommendation: There is no |4-24, 4-25[ 104
insertion. becauss SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Core support ioss, prevent control rod Not stated Not stated Non-significant because SS is 4-14 105
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent control rod Not stated Not stated Non-significant because not subject [4-19 106
insertion. to relative motion.
Core support loss, prevent control rod Not stated Not stated Non-significant because operating |4-15 107
insertion. temps. are well below levels at which
creep is a concern
Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 57,58 108
insertion. Subsect. IWB exam. category B-N-3 is effective for
detecting cracked or missing bolts &
cormrective action includes root cause
determination
Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS| 4-21, 4-22{ 109
insertion. & Ni alloys are not susceptible to
EMBR/TE.
Core support loss, prevent control rod Not stated ASME Sect. XI, NRC recommendation: Until an 512t0 5| 110
insertion. Subsect IWB, & agreement is reached on the draft | 15
Sect Iil, Subsect. staff discussion paper on fatigue,
NG-5200 reanalysis the issue is unresolved
of (More)
Loss of support to fuel assembly. Not stated Not stated Non-significant because adequate [4-3, 4-4 m
fracture toughness at end of life
fluence levels & low appled stresses|
Loss of support to fuel assembly. Not stated Non-significant NRC recommendation: Crevices are{4-6to 4-9| 112
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of support to fuel assembiy. Not stated ASME Section X, ASME Section XI, Subsect. IWBis [4-11,56,| 113
Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Loss of support to fuel assembly. Not stated Non-significant NRC recommendation. There is no |4-24, 4-25] 114
because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Loss of support to fuel assembly. Not stated Not stated Non-significant because SS is 4-14 115
resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
eclude cavitation
Loss of support to fuel assembly. Not stated Not stated Non significant because not subject [4-19 116
to relative motion
Loss of support to fuel assembly. Not stated Not stated Non significant because operating |4-15 117]
temps. are well below levels at which
creep is a concern
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118| Upper Internals Grid Assembly Not stated, Upper sS Not stated RELAX Loss of preload
Assembly Grid Rib Section
119| Upper Internals Grid Assembly Not stated, Upper | SS Not stated EMBR/TE Loss of fracture
Assembly Grid Rib Section toughness
120] Upper Internals Grid Assembly Not stated, Upper SS Not stated FAT Cumulative fatigue
Assembly Grid Rib Section damage
121] Upper Internals B&W: Upper Grid | Upper Grid SS, Ni alloy Not stated EMBRI/IR Loss of fracture
Assembly Assembly Assembly Bolts toughness
122| Upper Internais B&W: Upper Grid | Upper Gnd SS, Ni alioy Not stated CORR/SCC, Crack initiation &
Assembly Assembly Assembly Bolts CORR/CREV growth, loss of
material
123| Upper Internals B&W: Upper Grid | Upper Gnd SS, Ni alioy Not stated CORRAASCC Crack initation &
Assembly Assembly Assembly Bolts growth
124] Upper internais B&W: Upper Grid | Upper Grid SS, Ni alloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Assembly Assembly Bolts cofrosion product
buildup
125( Upper Internals B&W: Upper Grid | Upper Grid SS, Ni alloy Not stated ERO/CORR Wall thinning, loss of
"~ | Assembly Assembly Assembly Bolts material
126] Upper Internals B&W: Upper Grid | Upper Grid SS, Nialloy Not stated WEAR Attrition
Assembly Assembly Assembly Bolts
127] Upper Internals B&W: Upper Grid | Upper Grid SS, Ni alloy Not stated CREEP Change in
Assembly Assembly Assembly Boits dimension
128| Upper Internals B&W: Upper Grid | Upper Gnd 8§, Ni alloy Not stated RELAX Loss of preload
Assembly Assembly Assembly Boits
129] Upper internals B&W: Upper Grid | Upper Grid SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembly Assembly Assembly Bolts toughness
130 Upper internals B&W: Upper Grid | Upper Grid SS, Ni alloy Not stated FAT Cumuilative fatigue
Assembly Assembly Assembly Boits damage
131} Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alioy (Ni alloy | Not stated EMBR/R Loss of fracture
Assembly Fuel Pin, or CE: Fuel used only for Upper toughness
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly .
132| Upper Internals W:Upper Core Plate | Fuel Guide Pads S8, Ni alloy (Ni alloy | Not stated CORR/SCC, Crack iniiation &
Assembly Fuel Pin, or CE: Fue used onty for Upper CORR/CREV growth, loss of
Alignment Plate, or Core Plate Fuel material
B&W: Upper Grid Pins)

Assembly
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Loss of support to fuel assembly. Not stated Not stated Non significant because 4-16, 4-17] 118,
components do not depend on
preload
Loss of support to fuel assembly. Not stated Not stated Non-significant because wrought SS§4-21, 4-22] 119
& Ni alloys are not susceptible to
EMBR/TE
Loss of support to fuel assembly. Not stated Non-significant NRC recommendation: Until an 4-26to 4- | 120
based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports .
Loss of support to fuel assembly. Not stated Not stated Non significant because adequate | 4-3, 4-4 121
fracture toughness at end of life
fluence levels & low applied stresses
Loss of support to fuel assembly. Not stated Non-significant NRC recommendation: Crevices arel 4-6 to 4-9] 122
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of support to fuel assembly. Not stated ASME Section XI, ASME Section XI, Subsect. IWBis [4-11,5-6,| 123
Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Loss of support to fuel assembly. Not stated Non-significant NRC recommendation: There is no |4-24, 4-25] 124
because SS is not assurance that components made
susceptible to from SS are not exposed 1o locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Loss of support to fuel assembly. Not stated Not stated Non-significant because SS is 4-14 125
’ resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Loss of support to fuel assembly. Not stated Not stated Non-significant because not subject | 4-19 126
to relative motion
Loss of support to fuel assembly. Not stated Not stated Non-significant because operating [4-15 127
temps. are well below levels at which
creep is a concern
Loss of support to fuel assembly. Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWB, 57,58 128
Subsect IWB exam. category B-N-3 is effective for
detecting cracked or missing bolts &
corrective action includes root cause
determination
Loss of support to fuel assembly. Not stated Not stated Non-significant because wrought S5 4-21, 4-22] 129
& Ni alloys are not susceptible to
EMBR/TE
Loss of support to fuel assembly. Not stated Non-significant NRC recommendation: Untit an 4-26t04-| 130
based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Core support loss, prevent control rod Not stated Not stated Non-significant because adequate |4-3, 4-4 131
insertion. fracture toughness at end of life
fluence levels & low applied stresses
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Crevices are] 46 to 4-9| 132
insertion. because fabricated known promots SCC in SSs even in

of SS; stress levels
within design specs
(More)

the absence of high stress. Evaluate
the potential of CORR/SCC of
components with crevices or
creviced geometry
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133| Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alloy (Ni alloy | Not stated CORRAASCC Crack initation &
Assembly Fuel Pin, or CE: Fuel used only for Upper growth
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly
134{ Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alloy (Ni alloy | Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Fue! Pin, or CE: Fuel used only for Upper corrosion product
Alignment Plate, or Core Plate Fuel buildup
B&W: Upper Grid Pins)
Assembly
135| Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alloy (Ni alioy | Not stated ERO/CORR Wall thinning, loss of
Assembly Fuel Pin, or CE: Fue used only for Upper material
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly
136 Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alloy (Ni alloy | Not stated WEAR Attriton
Assembly Fuel Pin, or CE: Fue used only for Upper
Alignment Plate, or Core Plate Fusel
B&W: Upper Grid Pins)
Assembly
137| Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alioy (Ni alloy | Not stated CREEP Change in
Assembly Fuel Pin, or CE: Fuel used only for Upper dimension
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly
138| Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alloy (Ni alloy | Not stated RELAX Loss of preload
Assembly Fuel Pin, or CE: Fuel used only tor Upper
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly
139| Upper internals W:Upper Core Plate | Fuel Guide Pads SS. Ni alloy (Ni alloy | Not stated EMBR/TE Loss of fracture
Assembly Fuel Pin, or CE: Fi used only for Upper toughness
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly
140| Upper Internals W:Upper Core Plate | Fuel Guide Pads SS, Ni alloy (Ni alloy | Not stated FAT Cumuiative tatigue
Assembly Fuel Pin, or CE: FueJ used only for Upper damage
Alignment Plate, or Core Plate Fuel
B&W: Upper Grid Pins)
Assembly
141] Core Support W:Core Barrel or Not stated 8S Not stated EMBR/R Loss of fracture
Assembly CE: Core Support toughness
Barrel, or B&W:Core
Support Shield
142| Core Support W:Core Barre! or Not stated SS Not stated CORR/SCC, Crack initation &
Assembly CE: Core Support CORR/CREV growth, loss of
Barrel, or B&W:Core material
Support Shield
143} Core Support W:Core Barrel or Not stated SS Not stated CORRAASCC Crack initation &
Assembly CE: Core Support growth
Barrel, or B&W:Core
Support Shield
144| Core Support W:Core Barrel or Not stated Ss Not stated CORR. CORR/PIT | Loss of material,
Assembly CE: Core Support cofrosion product
Barrel, or B&W:Core buildup
Support Shield
145| Core Support W:Core Barrel or Not stated sS Not stated ERO/CORR Wall thinning, loss o

Assembly

CE: Core Support

Barrel, or B&W:Core

Support Shield

materi




Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-05, PWR Vessel Intemals Industry Report

Page 43B

Reviewed by: Omesh K. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Report Recommendations _ Page No. Hem
Core support loss, prevent control rod Not stated ASME Section XI, ASME Section XI, Subsect. IWBis [4-11,5-6,[ 133
insertion. Subsection IWB effective for internals that are or can {5-7
be rendered accessible
Core support loss, prevent control rod Not stated Non-significant NRC recommendation: There is no | 4-24, 4-25] 134
insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Core support loss, prevent control rod Not stated Not stated Non significant because SS is 4-14 135
insertion. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, prevent controf rod Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 5-9 136
insertion. Subsect. IWB éxam. catagory B N 3 is effective
program for detection of WEAR
Core support loss, prevent control rod Not stated Not stated Non significant because operating [ 4-15 137
insertion. temps. are well below levels at which
creep is a concern
Core support loss, prevent control rod Not stated Not stated Non significant because 4-16,4-17] 138
insertion. components do not depend on
preload.
Core support loss, prevent control rod Not stated Not stated Non significant because wrought SS]4-21, 4-22] 13g
insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Until an 4-26t0 4-| 140
insertion. based on fatigue agreement is reached on the draft | 30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresoived
design stress
reports
Core support loss, impaired fiow, prevent | Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 54 141
control rod insertion. Subsect. IWB exam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Core support loss, impaired flow, prevent | Not stated Non-significant NRC recommendation: Crevices arel 4-6 to 4-9| 142
control rod insertion. because fabricated known promote SCC in SSs even in
of SS; stress leyels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, impaired flow, prevent | Not stated ASME Section XI, ASME Section Xi, Subsect. IWBis [4-11,5-6,| 143
control rod insertion. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Core support loss, impaired flow, prevent | Not stated Non-significant NRC recommendation: There is no |4-24, 4-25] 144
control rod insertion. because SS is not {assurance that components made
susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Core support loss, impaired flow, prevent [ Not stated Not stated Non-significant because SS is 4-14 145

control rod insertion.

‘.

resistant to ERO/CORR, low fiuid
flow, pH & particulate controf in
coolant, & operating pressures
preciude cavitation
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146| Core Support W:Core Barrel or Not stated SS Not stated WEAR Aftrition
Assembly CE: Core Support
Barmel, or B&W:Core
Support Shield
147| Core Support W:Core Barrel or Not stated 8S Not stated CREEP Change in
Assembly CE: Core Support dimension
Barrel, or B&W:Core
Support Shield
148| Core Support W:Core Barrel or Not stated 8sS Not stated RELAX Loss of preload
Assembly CE: Core Support
Barrel, or B&W:Core
Support Shield
149! Core Support W:Core Barrel or Not stated SS Not stated EMBR/TE Loss of fracture
Assembly CE: Core Support toughness
Barrel, or B&W:Core
Support Shield
150| Core Support W:Core Barrel or Not stated SS Not stated FAT Cumulative fatigue
Assembly CE: Core Support : damage
Barrel, or B&W:Core
Support Shield
151| Core Support W:Core Barrel Not stated SS Not stated EMBR/R Loss of fracture
Assembly Nozzles toughness
152| Core Support W:Core Barrei Not stated S8 Not stated CORR/SCC, Crack initiabon &
Assembly Nozzles CORR/CREV growth, loss of
material
153{ Core Support W:Core Barrel Not stated SS Not stated CORR/MASCC Crack initation &
Assembly Nozzles growth
154| Core Support W:Core Barrel Not stated ss Not stated CORR, CORR/PIT | Loss of material,
Assembly Nozzles cofrosion product
buildup
155| Core Support W:Core Barrel Not stated SS Not stated ERO/CORAR Wall thinning, loss o
Assembly Nozzles material
156| Core Support W:Core Barre! Not stated SS Not stated WEAR Attrition
Assembly Nozzles
157{ Core Support W:Core Barrel Not stated SS Not stated CREEP Change in
Assembly Nozzles dimension
158] Core Support W:Core Barrel Not stated SS Not stated RELAX Loss of preload
Assembly Nozzles
159} Core Support W:Core Barrel Not stated SS Not stated EMBR/TE Loss of fracture
Assembly Nozzles toughness
160| Core Support W:Core Barrel Not stated Ss Not stated FAT Cumuiative fatigue
Assembly Nozzies damage
161} Core Support W:Upper Core Not stated SS Not stated EMBRAR Loss of fracture
Assembly Barrel Flange or CE: toughness
Core Support Barrel
Upper Flange, or
B&W:Core Support

Shield Flange
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Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because not subject [4-19 146
control rod insertion. {to relative motion
Core support loss, impaired fiow, prevent | Not stated Not stated Non-significant because operating [4-15 147
control rod insertion. temps. are well below levels at which
creep is a concern
Core support loss, impaired fiow, prevent | Not stated Not stated Non-significant because 4-16, 4-17| 148
‘feontrol rod insertion. components do not depend on
preload
Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because wrought §5{4-21, 4-22] 149
control rod insertion, & Ni alloys are not susceptible to
EMBR/TE
Core support loss, impaired flow, prevent | Not stated Non-significant NRC recommendation: Untit an 4-26to 4-| 150
control rod insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresoived
design stress
reports
Core support loss, impaired fiow, prevent | Not stated ASME Sect. X, ASME Sect. XI, Subsect. IWB, 4-3, 4-4 151
control rod insertion. Subsect. IWB exam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Core support loss, impaired flow, prevent | Not stated Non-significant NRC recommendation: Crevices arel 4-6 to 4-9 152
control rod insertion. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, impaired fiow, prevent | Not stated ASME Section X|, ASME Section XI, Subsect IWB is 4-11, 56,| 153
control rod insertion. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible.
Core support loss, impaired fiow, prevent | Not stated Non-significant NRC recommendation: There is no 4-24, 4-25 154
control rod insertion. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORRA/PIT in PWR
environ.
Core support loss, impaired flow, prevent [ Not stated Not stated Non significant because SS is 4-14 155
control rod insertion. resistant to ERO/CORR, low fluid
flow, pH & particulats control in
coolant, & operating pressures
preciude cavitation
Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because not subject | 4-19 156
control rod insertion. to relative motion
Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because operating |4-15 157
control rod insertion. lemps. are well below levels at which
creep is a concern
Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because 4-16, 4-17] 158
control rod insertion. components do not depend on
preload
Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because wrought SS 4-21, 4-22] 159
control rod insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, impaired flow, prevent | Not stated ASME Sect. X, NRC recommendation: Until an 512to5-| 160
control rod insertion. Subsect. IWB, & agreement is reached on the draft | 15
Sect. Ill, Subsect. staff discussion paper on fatigue,
NG 5200 reanalysis the issue is unresolved
: of usage factor
Core support loss. impaired flow, prevent | Not stated ASME Sect. Xi, ASME Sect. XI, Subsect IWBE, 5-4 161
control rod insertion. Subsect IWB exam. category B N 3 is effective for
intemals that are or can be rendered
accessible
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162| Core Support
Assembly

W:Upper Core
Barrel Flange or CE:
Core Support Barrel
Upper Flange, or
B&W:Core Support
Shield Flange

Not stated

SS

Not stated

CORR/SCC,
CORR/CREV

Crack initiation &
growth, loss of
material

163} Core Support
Assembly

W:Upper Core
Barre!l Flange or CE:
Core Support Barrel
Upper Flange, or
B&W:Core Support
Shield Flange

Not stated

SS

Not stated

CORR/IASCC

Crack initiation &
growth

164] Core Support
Assembly

W:Upper Core
Barrel Flange or CE:
Core Support Barre!
Upper Flange, or
B&W:Core Support
Shield Flange

Not stated

SS

Not stated

CORR, CORR/PIT

Loss of matenal,
corrosion product
buildup

165| Core Support
Assembly

W:Upper Core
Barrel Flange or CE:
Core Support Barrel
Upper Flange, or
B&W:Core Support
Shield Flange

Not stated

SS

Not stated

ERO/CORR

Wall thinning, loss ©
material

166| Core Support
Assembly

W:Upper Core
Barre! Flange or CE:
Core Support Barrel
Upper Flange, or
B&W:Core Support
Shield Flange _

Not stated

S8

Not stated

WEAR

Attrition

167| Core Support
Assembly

W:Upper Core
Barrel Flange or CE:
Core Support Barrel
Upper Flange, or
B&W:Core Support
Shield Flange

Not stated

SS

Not stated

CREEP

Change in
dimension

168| Core Support
Assembly

W:Upper Core
Barrel Flange or CE:
Core Support Barrel
Upper Flange, or
B&W:Core Support
Shield Flange

Not stated

SS

Not stated

RELAX

Loss of preload

169| Core Support
Assembly

W:Upper Core
Barrel Flange or CE:
Core Support Barrel
Upper Fange, or
B&W:Core Support

Shield Flange _

Not stated

sS

Not stated

EMBR/TE

Loss of fracture
toughness

170 Core Support
Assembly

W:Upper Core
Barrel Rlange or CE:
Core Support Barrel
Upper Flange, of
B&W:Core Support
Shield Flange

Not stated

sS

Not stated

FAT

Cumulative tatigue
damage

171| Core Support
Assembly

BAW:Vent Valve
Assemblies

Not stated

SS

Not stated

EMBR/IR

Loss of fracture
toughness

172] Core Support
Assembty

B&W:Vent Valve
Assemblies

Not stated

S$

Not stated

CORR/SCC,
CORR/CREV

Crack initiation &
growth; loss of
material

173| Core Support
Assembly

B&W:Vent Valve
Assemblies

Not stated

ss

Not stated

CORRAASCC

Crack iniiation &
growth
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Core support loss, impaired flow, prevent | Not stated Non-significant NRC recommendation: Crevices are] 4-6 to4-9| 162
control rod insertion. because fabricated known promote SCC in SSs even in
of 8S; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, impaired fiow, prevent ] Not stated ASME Section X1, ASME Section X, Subsect IWB is |4-1 1,56, 163
control rod insertion. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible.
Core support loss, impaired tiow, prevent | Not stated Non-significant NRC recommendation: There s no 4-24, 4-25( 164
control rod insertion. because SS is not assurance that components made
) susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because SS is 4-14 165
control rod insertion. resistant to ERO/CORR, low fluid

flow, pH & particulate control in
coolant, & operating pressures

preciude cavitation
Core support loss, impaired fiow, prevent | Not stated ASME Sect. XI, ASME Sect. X!, Subsect. IWE, 59 166
control rod insertion, Subsect. IWB exam. category B-N-3 is effective

program for detection of WEAR

Core support loss, impaired flow, prevent | Not stated Not stated Non-significant because operating |[4-15 167
control rod insertion. temps. are well below levels at which
creep is a concern

Core support Ioss, impaired flow, prevent | Not stated Not stated Non-significant because 4-16, 4-17| 168
control rod insertion, components do hot depend on
preload
Core support foss, impaired flow, prevent | Not stated Not stated Non-significant because wrought SS|4-21, 4-22 169
control rod insertion. & Ni alloys are not susceptible to
EMBR/TE
Core support loss, impaired fiow, prevent | Not stated ’ Non significant NRC recommendation: Until an 4-6to4- | 170
control rod insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Core cooling durning LOCA. Not stated ASME Sect. X, ASME Sect. X!, Subsect. IWE, 5-4 171
Subsect. IWB exam. category B-N-3 is effective for
intemnals that are or can be rendered
accessible
Core cooling during LOCA. Not stated Non-significant NRC recommendation: Crevices arel 4-6 to4-9| 172
because fabricated known promote SCC in $Ss even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core cooling during LOCA. Not stated ASME Section X, ASME Section XI, Subsect. IWB is | 4-1 1,56,1 173
Subsection IWB effective for internals that are or can | 5-7

be rendered accessible
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174} Core Support B&W:Vent Valve Not stated sS Not stated CORR,CORR/PIT | Loss of matenal,
Assembly Assemblies corrosion product
buildup
175| Core Support B&W:Vent Valve Not stated SS Not stated ERO/CORR Wall thinning, loss o
Assembly Assemblies material
176] Core Support B&W:Vent Valve Not stated SS Not stated WEAR Attrition
Assembly Assemblies
177| Core Support B&W:Vent Valve Not stated S8 Not stated CREEP Change in
Assembly Assemblies dimension
178| Core Support B&W:Vent Valve Not stated sS Not stated RELAX L oss of preload
Assembly Assemblies
179] Core Support B&W:Vent Valve Not stated SS Not stated EMBR/TE Loss of fracture
Assembly Assemblies toughness
180} Core Support B&W:Vent Valve Not stated SS Not stated FAT Cumulative fatigue
Assembly Assemblies damage
181 Core Support B&W:Vent Valve Not stated CASS Not stated EMBR/IR Loss of fracture
Assembly Assemblies toughness
182] Core Support 3&W:Vent Valve Not stated CASS Not stated CORR/SCC,CORR/| Crack initation &
Assembly Assemblies CREV growth, loss of
material
183] Core Support B&W:Vent Valve Not stated CASS Not stated CORR/ASCC Crack inigation &
Assembly Assemblies growth
184| Core Support B&W:Vent Valve Not stated CASS Not stated CORR, CORR/PIT | Loss of matenial,
Assembly Assemblies corrosion product
buildup
185| Core Support B&W:Vent Vaive Not stated CASS Not stated ERO/CORR Wall thinning, loss o
Assembly Assemblies material
186| Core Support B&W:Vent Valve Not stated CASS Not stated WEAR Attrition
Assembly Assemblies
187} Core Support B&W:Vent Valve Not stated CASS Not stated CREEP Change in
Assembly Assemblies dimension
188| Core Support B&W:Vent Valve Not stated CASS Not stated RELAX Loss of preload
Assembly Assemblies
188 Core Support B&W:Vent Valve Not stated CASS Not stated EMBR/TE Loss of fracture
Assembly Assemblies toughness
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Core cooling during LOCA. Not stated Non-significant NRC recommendation: There is no |4-24, 4-25] 174
because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Core cooling during LOCA. Not stated Not stated Non-significant because SSis 4-14 175
resistant to ERO/CORR, low fluid
flow, pH & particulats control in
coolant, & operating pressures
preciude cavitation
Core cooling during LOCA. Not stated Not stated Non-significant because not subject | 4-19 176
to relative motion
Core cooling during LOCA. Not stated Not stated Non-significant because operating [4-15 177,
temps. are well below levels at which
creep is a concern
Core cooling during LOCA. Not stated Not stated Non-significant because 4-16, 4-17| 178
components do not depend on
preload
Core cooling during LOCA. Not stated Not stated Non-significant because wrought $S| 4-21, 4-22] 179
& Ni alloys are not susceptible to
EMBR/TE
Core cooling during LOCA. Not stated Non-significant NRC recommendation: Until an 4-26t0 4-] 180,
based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Core cooling during LOCA. Not stated ASME Sect. Xi, ASME Sect. X!, Subsect IWB, 54 181
Subsect. IWB lexam. category B-N-3 is effective for
Jintemals that are or can be rendered
accessible
Core cooling during LOCA. Not stated Non-significant NRC recommendation: Crevices are{4-6 to 4-81 182
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potental of CORR/SCC of
(More) components with crevices or
creviced geometry
Core cooling during LOCA. Not stated ASME Section XI, ASME Section X|, Subsect. IWB is |4-11,5-6,| 183
Subsection iIWB effective for internals that are or can | 5-7
be rendered accessible
Core cooling duning LOCA. Not stated Non-significant NRC recommendation: There is no |4-24, 4-25] 184
because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR '
environ.
Core cooling dunng LOCA. Not stated Not stated Non-significant because SS is 4-14 185
resistant to ERO/CORR, low fluid
fiow, pH & particulate control in
coolant, & operating pressures
preclude cavitation
Core cooling during LOCA. Not stated Not stated Non-significant because not subject | 4-19 186
to relative motion
Core cooling during LOCA. Not stated Not stated Non-significant because operating |[4-15 187
temps. are well below levels at which
creep is a concern
Core cooling during LOCA. Not stated Not stated Non-significant because 4-16, 4-17] 188
components do not depend on
preload
Core cooling during LOCA. Not stated Ferrite content NRC recommendation: Ferrite 510, 5-11| 189
screening criteria & content screening criteria is
ASME Sect. XI, Jinadequate & VT-3 can not reliably
Subsect IWB detect tight cracks
inspection
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190| Core Support B&W:Vent Valve Not stated CASS Not stated FAT Cumulative fatigue
Assembly Assemblies damage
191| Core Support W: Baffle Former Baffie/Former SS, Nialloy Not stated EMBR/R Loss of fracture
Assembly Assembly Assembiy Bolts toughness
192| Core Support W: Baffie Former Baffie/Former 8§, Ni alloy Not stated CORR/SCC, Crack iniiation &
Assembly Assembly Assembly Bolts CORR/CREV growth, loss of
material
193| Core Support W: Baffle Former Baffle/Former S8, Nialloy Not stated CORR/IASCC Crack iniiation &
Assembly Assembly Assembly Bolts growth
194} Core Support W: Baffle Former Baffle/Former 8§, Ni alloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Assembly Assembly Bolts corrosion product
buildup
195| Core Support W: Baffle Former Baffle/Former SS, Ni alloy Not stated ERO/CORR Wall thinning, loss of
Assembly Assembly Assembly Bolts material
196| Core Support W: Baffie Former Baffle/Former SS, Ni alloy Not stated WEAR Attriion
Assembly Assembly Assembly Bolts
197{ Core Support W: Baffie Former Baffle/Former SS, Ni alloy Not stated CREEP Change in
Assaembly Assembly Assembly Bolts dimension
198| Core Support W: Baffle Former Baffle/Former SS, Ni alloy Not stated RELAX Loss of preload
Assembly Assembly Assembly Bolts
199| Core Support W: Baffie Former Baffie/Former SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembly Assembly Assembly Bolts toughness
200| Core Support W: Baffie Former Baffie/Former SS, Ni alloy Not stated FAT Cumulative fatigue
Assernbly Assembly Assembly Bolts damage
201| Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated .| EMBR/AR Loss of fracture
Assembly Assembly Assembly Bolts toughness
202{ Core Support CE:Core Shroud Core Shroud S8, Ni alloy Not stated CORR/SCC, Crack initiation &
Assembly Assembly . | Assembly Boits ‘ CORR/CREV growth, loss of
: material
203| Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated CORR/MASCC Crack initation &
Assembly Assembly Assambly Bolts growth
204] Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Assembly Assembly Bolts corrosion product
buildup
205| Core Support CE:Core Shroud Core Shroud §S, Ni alloy Not stated ERO/CORR Wall thinning, loss ot
Assembly Assembly Assembly Bolts material
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Core cooling during LOCA. Not stated Non-significant NRC recommendation: Until an 4-26to 4-| 190
based on fatigue agreement is reached on the draft | 30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresoived
design stress repo
Impaired coolant flow, damage fuel Not stated ASME Sect. X1, ASME Sect XI, Subsect. IWB, 54 191
elements & instrumentation assembly. Subsect. IWB exam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Crevices arel 4-6 to 4-9 192
elements & instrumentation assembly. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Impaired coolant fiow, damage fuel Not stated ASME Section XI, ASME Section Xi, Subsact. IWBis [4-11,5-6, 193
elements & insrumentation assembly. Subsection {WB eftective for internals that are or can |5-7
be rendered accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: There is no [4-24, 4-25] 194
elements & instumentation assembly. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because SS is 4-14 195
elements & instrumentation assembly. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
impaired coolant flow, damage fuel Not stated Not stated Non-significant because not subject | 4-19 196
elernents & instrumentation assembly. to relative motion
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because operating | 4-15 197
elements & instumentation assembly. temps. are well below levels at which
creep is a concern
impaired coolant flow, damage fuel Not stated Management Current practices to be enhanced 57,58 198
elements & instrumentation assembly. program to be and requires further plant specific
justified on a plant evaluation
specific basis
impaired coolant flow, damage fuel Not stated Not stated Non-significant because wrought SS{4-21, 4-22f 199
elements & instrumentation assembly. & Ni alloys are not susceptible to
EMBR/TE -
Impaired coolant flow, damage fusl Not stated Select plant specific This item was not the focus of this  |5-12to 5- [ 200
elements & instrumentation assembly. management NRC review. 15
program
Impaired coolant flow, damage fuel Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWB, 5-4 201
elements & instrumentation assembly. Subsect. IWB exam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Crevices arel 4-6 10 4-9| 202
elements & instrumentation assembly. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Impaired coolant flow, damage tfuel Not stated ASME Section XI, ASME Section X|, Subsect IWB is [4-11,5-6,| 203
elements & instrumentation assembly. Subsection IWB effective for internals that are or can |57
be rendered accessible.
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: There is no |4-24, 4-25] 204
elements & instrumentation assembly. because SS is not assurance that components made
susceptible to from SS are not exposed o locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because SS is 4-14 205

eloments & instumentation assembly.

resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
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206| Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated WEAR Attrition
Assembly Assembly Assembly Bolts

207] Core Support CE:Core Shroud Core Shroud SS, Ni alioy Not stated CREEP Change in
Assembly Assembly Assembly Bolts dimension

208| Core Support CE:Core Shroud Core Shroud S8S, Ni alloy Not stated RELAX Loss of preload
Assembly Assembly Assembly Bolts

209| Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembly Assembly Assembly Bolts toughness

210] Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated FAT Cumuiative fatigue
Assembly Assembly Assembly Bolts damage

211] Core Support CE:Core Shroud Core Shroud Tie SS, Not stated EMBR/IR Loss of fracture
Assembly Assembly Rods toughness

212 Core Support CE:Core Shroud Core Shroud Tie SS Not stated CORR/SCC, Crack inibation &
Assembly Assembly Rods CORR/CREV growth, loss of

material

213| Core Support CE:Core Shroud Core Shroud Tie SS Not stated CORRI/IASCC Crack initiation &
Assembly Assembly Rods : growth

214| Core Support CE:Core Shroud Core Shroud Tie S§S Not stated CORR, CORR/PIT | Loss ot matenal,
Assembly Assembly Rods cofrosion product

buildup

215| Core Support CE:Core Shroud Core Shroud Tie Ss Not stated ERO/CORR Wall thinning, loss of
Assembly Assembly Rods material

216} Core Support CE:Core Shroud Core Shroud Tie SS Not stated WEAR Attrition
Assembly Assembly Rods

217] Core Support CE:Core Shroud Core Shroud Tie Ss Not stated CREEP Change in
Assembly Assembly Rods dimension

218| Core Support CE:Core Shroud Core Shroud Tie Ss Not stated RELAX LLoss of preload
Assembly Assembly Rods

219{ Core Support CE:Core Shroud Core Shroud Tie SS Not stated EMBR/TE Loss of fracture
Assembly Assembly Rods toughness

220{ Core Support CE:Core Shroud Core Shroud Tie Ss Not stated FAT Cumulative fatigue
Assembly Assembly Rods damage

221| Core Support B&W: Core Barrel | Baffle/Former Bolts | SS, Nialloy Not stated EMBRAR Loss of fracture
Assembly Assembty : toughness

222] Core Support B&W: Core Barrel | Baffle/Former Bolts | SS. Ni alloy Not stated CORR/SCC, Crack initiation &
Assambly Assembly CORR/CREV growth, loss of

material
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Impaired coolant flow, damage fue] Not stated Not stated Non-significant because not subject [ 4-19 206
elements & instrumentation assembly. to relative motion
Impaired coolant flow, damage fue] Not stated Not stated Non-significant because operating [4-15 207
elements & instrumentation assembly. temps. are well below levels at which
creep is a concern
Impaired coolant flow, damage fuel Not stated Managsment Current practices to be enhanced 57,58 208
elements & instrumentation assembly. program to be and requires further plant specific
justified on a plant evaluation
specific basis
Impaired coolant flow, damage tfuel Not stated Not stated Non-significant because wrought SS[4-21, 4-22] 209
elements & instrumentation assembly. & Ni alloys are not susceptible to
EMBR/TE
Impaired coolant flow, damage fuel Not stated ASME Sect. XI, NRC recommendation. Unti an 512t05-| 210
elements & instrumentation assembly. Subsect. IWB, & agreement is reached on the draft 15
Sect lil, Subsect, staff discussion Paper on fatigue,
NG 5200 reanalysis the issue is unresolved
of usage factor
Impaired coolant flow, damage fuel Not stated ASME Sect. XI, ASME Sect. Xi, Subsect, IWB, 5-4 211
elements & instrumentation assembly. Subsect. IWB éxam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendaton: Crevices are 4-6 to 4- 212
elements & instrumentation assembly. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evajuate
within design spec the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Impaired coolant flow, damage fuel Not stated ASME Section Xi, ASME Section X, Subsect IWBis [4-1 1,5-6,] 213
elements & instrumentation assembly. Subsection IWB effective for internals that are of can |57
be rendered accessibie
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendaton: There is no 4-24, 4-25] 214
elements & instrumentation assembly. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or COrosive environment
CORR/PIT in PWR
environ.
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because SS is 4-14 215
elements & instrumentation assembly. resistant to ERO/CORR, low fiuid
flow, pH & particuiate controf in
coolant, & operating pressures
preciude cavitation
Impaired coolant flow, damage fue] Not stated Not stated Non-significant because not subject | 4-19 216
elements & instrumentation assembly. 1o relative motion
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because operating [4-15 217
elements & instrumentation assembly. temps. are well below levels at which
creep is a concemn
Impaired coolant flow, damage fuel Not stated ASME Sect XI, ASME Sect. XI, Subsect. | W8, 57,58 218
elements & instumentation assembly. Subsect. IWB exam. category B N 3 is effective for
detecting cracked or missing bolts &
corrective action includes root cause
determination
Impaired coolant flow, damage tuel Not stated Not stated Non-significant because wrought SS{4-21, 4-22] 219
elements & instrumentation assembly. & Ni alioys are not susceptible to
EMBR/TE
Impaired coolant flow, damage fuel Not stated ASME Sect X!, NRC recommendation Until an 5-12to 5| 220
slements & instrumentation assembly. Subsect. IWB, & agreement is reached on the draft 15
Sect. Il, Subsect. staff discussion Paper on fatigue,
NG 5200 reanalysis the issue is unresolved
of usage factor
Impaired coolant flow, damage tuel Not stated ASME Sect. X, ASME Sect. XI, Subsect IWB, 54 221
elements & instrumentation assembly. Subsect. IWB exam. category B-N-3 is effective for
internals that are of can be rendered
{accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation- Crevices are| 4-6 to 4.9 222
elements & instrumentation assembly. because fabricated known promote SCC in SSseven in
of 8S; stress levels the absence of high stess. Evalyate
within design spec the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
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223| Core Support B&W: Core Barrel | Baffie/Former Boits SS, Ni alloy Not stated CORR/ASCC Crack initation &
Assembly Assembly growth
224| Core Support Ba&W: Core Barrel | Baffle/Former Bolts SS, Ni alloy Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Assembly corrosion product
buildup
225| Core Support BAW. Core Barrel | Baffle/Former Bolts | SS, Ni alloy Not stated ERO/CORR Wall thinning, loss ©
Assembty Assembly material
226| Core Support B&W-: Core Barrel | Baffle/Former Bolts SS, Ni alloy Not stated WEAR Attrition
Assembly Assembly
227| Core Support B&W. Core Barrel | Baffie/Former Bolts SS, Nialloy Not stated CREEP Change in
Assembly Assembty dimension
228| Core Support BEW- Core Barrel | Baffie/Former Bolts | SS, Ni alloy Not stated RELAX Loss of preload
Assembly Assembly
229| Core Support B&W. Core Barrel | Baffie/Former Bolts SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembly Assembly toughness
230| Core Support B&W.: Core Barrel | Baffie/Former Bolts SS, Ni alloy Not stated FAT Cumulative fatigue
Assembly Assembly damage
231] Core Support B&W- Core Barrel | Core Barrel Bolts SS, Ni alloy Not stated EMBR/IR Loss of fracture
Assembly Assembly toughness
232| Core Support B&W- Core Barrel | Core Barrel Bolts SS, Ni alloy Not stated CORR/SCC, Crack initation &
Assembly Assembly CORR/CREV growth, loss of
material
233] Core Support B&W. Core Barrel | Core Barrel Bolts SS, Ni alloy Not stated CORR/NASCC Crack inibation &
Assembly Assembly growth
234]| Core Support B&W: Core Barrel | Core Barrel Bolts SS, Ni alloy Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Assembly corrosion product
buildup
235| Core Support B&W- Core Barrel | Core Barrel Bolts SS, Nialloy Not stated ERO/CORR Wall thinning, loss ©
Assembly Assembly material
236| Core Support B&W. Core Barrel | Core Barrel Bolts SS, Nialloy Not stated WEAR Attrition
Assembly Assembly
237| Core Support B&W- Core Barrel | Core Barrel Bolts SS, Ni alloy Not stated CREEP Change in
Assembly Assembly dimension
238| Core Support B&W: Core Barrel | Core Barrel Boits SS, Ni alloy Not stated RELAX Loss of preload
Assembly Assembly
239| Core Support B&W- Core Barrel | Core Barrel Bolts SS, Nialloy Not stated EMBR/TE Loss of fracture

Assembly

Assembly

toughness
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Impaired coolant flow, damage fuel Not stated ASME Section X|, ASME Section X!, Subsect. IWBis |[4-11, 56, 223
elements & instrumentation assembly. Subsection IWB effective for internals that are or can |5-7
be rendered accessible.
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: There is no [4-24, 4-25] 224
elements & instrumentation assembly. because SS is not assurance that components made
susceptible to from SS are not exposed to iocally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because SS is 4-14 225
elements & instrumentation assembly. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preclude cavitation
impaired coolant flow, damage fuel Not stated Not stated Non significant because not subject | 4-19 226
elements & instrumentation assembly. to relative motion
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because operating [4-15 227
elements & instumentation assembly. temps. are well below ievels at which
creep is a concern
Impaired coolant flow, damage fuel Not stated Management Current practices to be enhanced | 5-7, 5-8 228
elements & instrumentation assembly. program to be and requires further plant specific
justified on a plant evaluation
specific basis
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because wrought SS{4-21, 4-22] 229
elements & instrumentation assembly. & Ni alloys are not susceptible to
EMBR/TE
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Until an 4-26to 4-1 230
elements & instrumentation assembly. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Impaired coolant flow, damage prevent Not stated ASME Sect. X, ASME Sect. XI. Subsect. IWB, 54 231
control rod insertion. Subsect. IWB exam. category B-N-3 is effective for
ntemals that are or can be rendered
accessible.
Iimpared coolant low, damage prevent Not stated ASME Sect. XI, NRC recommendation; Augmented | 5-5, 5-6 232
control rod insertion. Subsect. IWB, IS| of components when sensitized
exam. category B-N- matenial, high residual stresses,
3is current & crevices, or history of coolant
effective (More) contamination are present
Impaired coolant flow, damage prevent Not stated ASME Section X!, ASME Section X!, Subsect. IWB is |4-11,5-6,] 233
control rod insertion. Subsection IWB effective for internals that are or can |5-7
be rendered accessible
Impaired coolant flow, damage prevent Not stated Non-significant NRC recommendation: There is no | 4-24, 4-25( 234
control rod insertion. because SS is not assurance that components made
susceptible to |rom SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Impaired coolant flow, damage prevent Not stated Not stated Non-significant because SS is 4-14 235
control rod insertion. resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Impaired coolant fiow, damage prevent Not stated Not stated Non-significant because not subject | 4-19 236
control rod insertion. to relative motion
Impaired coolant flow, damage prevent Not stated Not stated Non-significant because operating |4-15 237
control rod insertion. hamps. are well below levels at which
creep is a concern
Impaired coolant flow, damage prevent Not stated ASME Sect. Xi, ASME Sect. X|, Subsect. IWB, 57,58 238
control rod insertion. Subsect IWB exam. category B N 3 is effective for
detecting cracked or missing bolts &
corrective action includes root cause
determination
Impaired coolant flow, damage prevent Not stated Not stated Non-significant because wrought SS|4-21, 4-22] 239

control rod insertion.

& Ni alloys are not susceptible to
EMBR/TE
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240] Core Support B&W: Core Barrel | Core Barrel Bolts SS, Ni alioy Not stated FAT Cumulative fatigue
Assembly Assembly damage
241| Core Support W: Batfie Former Baffie/Former SS Not stated EMBR/IR Loss of fracture
Assembly Assembly or B&W: | Assembly Baffles, toughness
Core Barrel Baffie/Former Plates
Assembly
242| Core Support W: Baffle Former Baffle/Former SS Not stated CORR/SCC, Crack initation &
Assembly Assembly or B&W: | Assembly Baffles, CORR/CREV growth, loss of
Core Barrel Baffie/Former Plates material
Assembly
243} Core Support W Baffle Former Baffle/Former SS Not stated CORR/IASCC Crack initiation &
Assembly Assembly or B&W: | Assembly Baffles, growth
Core Barrel Baffie/Former Plates
Assembly
244] Core Support W: Baffie Former Baffie/Former Ss Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Assembly or B&W: | Assembly Baffles, corrosion product
Core Barre! Baffie/Former Plates buildup
Assembly
245] Core Support W: Baffie Former Baffie/Former 8s Not stated ERO/CORR Wall thinning, loss of
Assembly Assembly or B&W: | Assembly Baffles, material
Core Barrel Baffie/Former Plates
Assembly
246| Core Suppont W: Baffle Former Baffle/Former 55 Not stated WEAR Attrition
Assembly Assembly or B&W: { Assembly Baffles,
Core Barrel Baffie/Former Plates
Assembly _
247] Core Support W: Baffle Former Baffle/Former S8 Not stated CREEP Change in
Assembly Assembly or B&W: | Assembly Baffles, dimension
Core Barrel Baffie/Former Plates
Assembly
248| Core Support W: Baffle Former Baffie/Former Ss Not stated RELAX Loss of preload
Assembly Assembly or B&W: | Assembly Baffles,
Core Barrel Baffle/Former Plates
Assembly
2489| Core Support W: Baffle Former Baffie/Former _|ss Not stated EMBR/TE Loss of fracture
Assembly Assembly or B&W: | Assembly Baffles, toughness
Core Barrel Baffie/Former Plates
Assembly
250] Core Support W: Baffle Former Baffie/Former SS Not stated FAT Cumulative tatigue
Assembly Assembly or B&W: | Assembly Baffies, damage
Core Barrel Baffle/Former Piates
Assembly
251| Core Support W:Upper Core Pilate | Not stated SS, Ni alioy Not stated EMBR/IR Loss of fracture
Assembly Alignment Pins toughness
252] Cote Support W:Upper Core Plate | Not stated SS, Nialloy Not stated CORR/SCC, Crack initation &
Assembly Alignment Pins CORR/CREV growth, loss of
material
253} Core Support W:Upper Core Plate | Not stated SS, Ni alloy Not stated CORR/NASCC Crack initation &
Assembly Alignment Pins growth
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jimpaired coolant flow, damage prevent Not stated Non-significant NRC recommendation: Until an 4-26 to 4-| 240
control rod insertion. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
impaired coolant flow, darnage fuel Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 54 241
elements & instrumentation assembly. Subsect. IWB exam. category B N 3 is effective for
intemals that are or can be rendered
accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Crevices are| 4-6 to 4-9 | 242
elements & instrumentation assembly. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Impaired coolant flow, damage fue! Not stated ASME Section XI, ASME Section XI, Subsect. IWBis |4-11, 56, | 243
elements & instrumentation assembly. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: There is no | 4-24, 4-25] 244
elements & instrumentation assembly. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because SS is 4-14 245
elements & instrumentation assembly. resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because not subject [4-19 246
elements & instrumentation assembly. to relative motion
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because operating | 4-15 247
elements & instrumentation assembty. temps. are well below levels at which
creep is a concern
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because 4-16, 4-17| 248
elements & instrumentation assembty. components do not depend on .
preicad
Impaired coolant flow, damage fuel Not stated Not stated Non-significant because wrought SS[4-21, 4-22] 249
elements & instrumentation assembly. ' & Ni alloys are not susceptible to
EMBR/TE
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Until an 4-26to 4-| 250
elements & instumentation assembly. based on fatigue agreement is reached on the draft | 30
usage factor & Lstaﬁ discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Loss of core support during LOCA. Not stated ASME Sect XI, ASME Sect. XI, Subsect. IWB, 5-4 251
' Subsect. IWB exam. category B-N-3 is effective for
\intomals that are or can be rendered
accessible.
Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Crevices arel 4-6 to 4-9 | 252
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
{More) components with crevices or
creviced geometry
Loss of core support during LOCA. Not stated ASME Section XI, ASME Section XI, Subsect IWBis |4-11, 56, 253
Subsection IWB effective for internals that are or can [ 5-7
¢ be rendered accessible
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254] Core Support W:Upper Core Plate | Not stated SS, Ni alloy Not stated CORR, CORR/PIT | Loss of material,
Assembly Alignment Pins corrosion product
buildup
255} Core Support W:Upper Core Plate | Not stated SS, Nialloy Not stated ERO/CORR Wall thinning, loss of
Assembly Alignment Pins material
256| Core Support W:Upper Core Plate | Not stated SS, Nialloy Not stated WEAR Attrition
Assembty Alignment Pins
257| Core Support W:Upper Core Plate | Not stated SS, Ni alloy Not stated CREEP Change in
Assembly Alignment Pins dimension
258| Core Support W:Upper Core Plate | Not stated SS, Ni alloy Not stated RELAX Loss of preload
Assembly Alignment Pins
259] Core Support W:Upper Core Plate | Not stated SS, Ni afloy Not stated EMBR/TE Loss of fracture
Assembly Alignment Pins toughness
260| Core Support W:Upper Core Plate | Not stated SS, Ni alloy Not stated FAT Cumulative fatigue
Assembly Alignment Pins damage
261} Core Support CE: Fuel Alignment | Not stated Ss Not stated EMBR/IR Loss of fracture
Assembly Plate Guide Lugs toughness
262| Core Support CE: Fuel Alignment | Not stated Ss Not stated CORR/SCC, Crack initiation &
Assembly Plate Guide Lugs CORR/CREV growth, loss of
material
263| Core Support CE.: Fuel Alignment | Not stated sS Not stated CORRAASCC Crack iniiation &
Assembly Plate Guide Lugs growth
264| Core Support CE: Fuel Alignment | Not stated SS Not stated CORR, CORR/PIT | Loss of matenial,
Assembly Plate Guide Lugs comrosion product
buildup
265| Core Suppornt CE: Fuel Alignment | Not stated SS Not stated ERO/CORR Wall thinning, loss of
Assembly Plate Guide Lugs material
266| Core Support CE: Fuel Alignment | Not stated SS Not stated WEAR Attrition
Assembly Plate Guide Lugs
267| Core Support CE: Fuel Alignment | Not stated Ss Not stated CREEP Change in
Assembly Plate Guide Lugs dimension
268| Core Support CE: Fuel Alignment | Not stated SS Not stated RELAX Loss of preload
Assembly Plate Guide Lugs
269| Core Support CE: Fuel Alignment | Not stated SS Not stated EMBR/TE Loss of fracture

Assembly

Plate Guide Lugs

toughness
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Loss of core support during LOCA. Not stated Non-significant NRC recommendation: There is no |4-24, 4-25] 254
because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
. environ.
Loss of core support during LOCA. Not stated Not stated Non-significant because SS is 4-14 255
resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Loss of core support during LOCA. Not stated ASME Sect. X!, ASME Sect. X!, Subsect. IWB. 4-18 256
Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Loss of core support during LOCA. Not stated Not stated Non significant because operatng |[4-15 257
ternps. are well below levels at which
creep is a concern
Loss of core support during LOCA. Not stated Not stated Non-significant because 4-16,4-17 258
components do not depend on
preload.
Loss of core support during LOCA. Not stated Not stated Non-significant because wrought §S|4-21, 4-221 255
& Ni alloys are not susceptible to
EMBR/TE
Loss of core support during LOCA. Not stated ASME Sect. XI, NRC recommendation: Until an 512to 5| 260
Subsect. IWB, & agreement is reached on the draft |15
Sect. lil, Subsect. staff discussion paper on fatigue,
NG 5200 reanalysis the issue is unresoived
of usage factor
Loss of core support during LOCA. Not stated ASME Sect. XI, ASME Sect. X, Subsect. |WB, 5-4 261
Subsect. IWB exam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Loss of core support during LOCA. Not stated Non-significant NRC recommendation. Crevices are{ 4-6 to 4-9| 262
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design the potential of CORR/SCC of
specificatio components with crevices or
creviced geometry
Loss of core support during LOCA. Not stated ASME Secton XI, ASME Section XI, Subsect. IWBis [4-11,5-6,| 263
Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Loss of core support during LOCA. Not stated Non-significant NRC recommendation. There is no |4-24, 4-25] 264
because SS is not |assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Loss of core support during LOCA. Not stated Not stated Non significant because SS is 4-14 265
resistant to ERO/CORR, low fluid
flow, pH & particulats control in
coolant, & operating pressures
preciude cavitation
Loss of core support during LOCA. Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWB, 4-19 266
Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Loss of core support during LOCA. Not stated Not stated Non-significant because operatng {4-15 267
temps. are well below levels at which
creep is a concern
Loss ot core support during LOCA. Not stated Not stated Non-significant because 4-16, 4-17} 268
components do not depend on
preload
Loss of core support during LOCA. Not stated Not stated Non-significant because wrought SS{4-21, 4-221 269
& Ni alloys are not susceptibie to
EMBR/TE
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270} Core Support CE: Fuel Alignment | Not stated SS Not stated FAT Cumulative fatigue
Assembly Plate Guide Lugs damage
271] Lower Internals W: Lower Core Not stated SS Not stated EMBR/R Loss of fracture
Assembty Plate or CE: Core toughness
Support Piate
272| Lower Intemals W: Lower Core Not stated SS Not stated CORR/SCC, Crack initation &
Assembly Plate or CE: Core CORR/CREV growth, loss of
Support Plate material
273| Lower Internals W: Lower Core Not stated SS Not stated CORR/IASCC Crack initiation &
Assembly Plate or CE: Core growth
Support Plate
274| Lower Intemals W: Lower Core Not stated SS Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Plate or CE: Core corrosion product
Support Plate buildup
275| Lower Intemals W: Lower Core Not stated SS Not stated ERO/CORR Wall thinning, loss of
Assembly Plate or CE: Core material
Support Plate
276| Lower Intemais W: Lower Core Not stated SS Not stated WEAR Attrition
Assembly Plate or CE: Core
Support Plate
277] Lower intemals W: Lower Core Not stated sSs Not stated CREEP Change in
Assembly Plate or CE: Core dimension
Support Plate
278| Lower intemals W: Lower Core Not stated SS Not stated RELAX Loss of preload
Assembly Plate or CE: Core
Support Plate
279| Lower Intemais W: Lower Core Not stated SS Not stated EMBR/TE Loss of fracture
Assembly Plate or CE: Core toughnaess
Support Plate
280} Lower Intemals W: Lower Core Not stated SS Not stated FAT Cumulative fatigue
Assembly Plate or CE: Core damage
Support Plate
281{ Lower Intemals B&W:Lower Grid Not stated SSs Not stated EMBRANR Loss of fracture
Assembly Top Rib Section toughness
282| Lower intemals B&W:Lower Grid Not stated 1Y Not stated CORR/SCC, Crack initiation &
Assembly Top Rib Section CORR/CREV growth, loss of
material
283| Lower Internals B&W:Lower Grid Not stated SS Not stated CORR/ASCC Crack initation &
Assembly Top Rib Section growth
28B4 Lower internals B&W:Lower Grid Not stated SS Not stated CORR, CORR/PIT | Loss of material,
Assembly Top Rib Section corrosion product

buildup
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Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Untii an 4-26 to 4-| 270
based on tatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Damaged tuel assembiy, impair reactor Not stated ASME Sect. Xi, ASME Sect. XI, Subsect. | WB, 54 271
shut down, flow blockage. Subsect. IWB oxam. category B N 3 is effective for
intemals that are or can be rendered
accessible
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: Crevices arel 46 t04-9f 272
shut down, flow blockage. because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Damaged fuel assembly, impair reactor Not stated ASME Section XI, ASME Section X1, Subsect. IWB is |4-1 1,56,1 273
shut down, flow blockage. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: There is no 4-24, 4-25| 274
shut down, flow blockage. because SS is not assurance that components made
susceptible to from SS are not exposed to localty
CORR or coiTosive environment
CORR/PIT in PWR
environ.
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because SS is 4-14 275
shut down, flow blockage. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Damaged fuel assembly, mpair reactor Not stated Not stated Non-significant because not subject | 4-19 276
shut down, flow blockage. to relative motion
Damaged fuel assembly. impair reactor Not stated Not stated Non-significant because operating [4-15 277
shut down, flow blockage. temps. are well below levels at which
creep is a concern
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because 4-16, 4-17| 278
shut down, flow blockage. components do not depend on
preload
Damaged tue! assembly, impair reactor Not stated Not stated Non-significant because wrought SS[4-21, 4-22{ 279
shut down, flow blockage. & Ni alloys are not susceptible to
EMBR/TE
Damaged fuel assembly, impair reactor Not stated ASME Sect XI, NRC recommendation: Until an 5-12to 5| 280
shut down, flow blockage. Subsect. IWB, & agreement is reached on the draft | 15
Sect. ill, Subsect. staff discussion paper on fatigue,
NG 5200 reanalysis the issue is unresolved
of usage factor
Damaged tuel assembly. impair reactor Not stated ASME Sect. XI, ASME Sect. Xi, Subsect, IWB, 54 281
shut down, flow blockage. Subsect. IWB exam. category B-N-3 is effective for
intemals that are or can be rendered
accessible
Damaged tuel assembly, impair reactor Not stated Non-significant NRC recommendation: Crevices arel 4-6 to4-9| 282
shut down, fiow blockage. because fabricated known promote SCC in SSs even in
of S§; stress levels the absence of high stress.
within design specs Evaluate the potential of CORR/SCO
(More) of components with crevices or
creviced geometry
Damaged fuel assembly, impair reactor Not stated ASME Section XI, ASME Section XI, Subsect IWB is 4-11,56,] 283
shut down, flow blockage. Subsection IWB effective for internals that are or can 57
be rendered accessible
Damaged tuel assembly, impair reactor Not stated Non-significant NRC recommendation: There is no 4-24, 4-25] 284
shut down, flow blockage. because SS is not assurance that components made
susceptible to from SS are not exposed to localty
CORR or corrosive environment
CORR/PIT in PWR
environ.
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285] Lower Internals B&W:Lower Grid Not stated sS Not stated ERQO/CORR Wall thinning, loss o
Assembly Top Rib Section material

286 Lower Internals B&W:Lower Gnd Not stated Ss Not stated WEAR Attrition
Assembly Top Rib Section

287| Lower intemals Ba&W:Lower Grid Not stated SS Not stated CREEP Change in
Assembly Top Rib Section dimension

288| Lower Intemnals B&W:Lower Grid Not stated SS Not stated RELAX Loss of preload
Assembly Top Rib Section

289| Lower intemnals B&W:Lower Grid Not stated ss Not stated EMBR/TE Loss of fracture
Assembly Top Rib Section toughness

290§ Lower Internals B&W:Lower Grid Not stated SSs Not stated FAT Cumulative fatigue
Assembly Top Rib Section damage

291} Lower intemals W: Fuel Pins or CE:| Not stated $S, Ni alloy Not stated EMBR/R Loss of fracture
Assembly Fuel Alignment Pins toughness

292| Lower Intemals W: Fuel Pins or CE:| Not stated SS, Ni alloy Not stated CORR/SCC, Crack initiation &
Assembly Fuel Alignment Pins CORR/CREV growth, loss of

material

293] Lower intemals W. Fuel Pins or CE:| Not stated SS, Ni alloy Not stated CORR/ASCC Crack initation &
Assembly Fue! Alignment Pins growth

294| Lower Intemals W: Fuel Pins or CE:} Not stated SS, Ni alloy Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Fuel Alignment Pins cofrosion product

buildup

295] Lower intemals W: Fuel Pins or CE:| Not stated SS, Ni alloy Not stated ERO/CORR Wall thinning, loss of
Assembly Fue! Alignment Pins material

296| Lower Intemals W: Fuel Pins or CE:| Not stated SS, Ni alloy Not stated WEAR Aftrition
Assembly Fuel Alignment Pins

297| Lower Intemals W: Fuel Pins or CE:| Not stated SS, Nialloy Not stated CREEP Change in
Assembly Fuel Alignment Pins dimension

298| Lower intemals W: Fuel Pins or CE:| Not stated SS, Ni alloy Not stated RELAX Loss of preload
Assembly Fuel Alignment Pins

299| Lower Interals W: Fuel Pins or CE:| Not stated $S., Nialloy Not stated EMBR/TE Loss of fracture
Assembly Fuel Alignment Pins toughness

300| Lower Internals W: Fuel Pins or CE:| Not stated SS, Nialloy Not stated FAT Cumulative tatigue
Assembly Fuel Alignment Pins damage
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Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because SS is 4-14 285
shut down, flow blockage. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because not subject [ 4-19 286
shut down, flow blockage. to relative motion
Damaged fuel assembiy, impair reactor Not stated Not stated Non-significant because operating [4-15 287
shut down, flow blockage. temps. are well below levels at which
creap is a concern
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because 4-16, 4-17] 288
shut down, flow blockage. components do not depend on
preload
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because wrought SS| 4-21, 4-22] 289
shut down, flow blockage. & Ni alloys are not susceptibie to
EMBR/TE
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: Until an 4-26to 4-| 290
shut down, flow biockage. based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Damaged fuel assembly, impair reactor Not stated ASME Sect. XI, ASME Sect. X|, Subsect. IWB, 54 291
shut down, flow blockage. Subsect. IWB exam. category B-N-3 is effective for
internals that are or can be rendered
accessible
Damaged tuel assembly, impair reactor Not stated Non-significant NRC recommendation: Crevices are] 4-6 to 4-9 292
shut down, flow blockage. because fabricated known promote SCC in SSs even in
of 8§; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geomeltry
Damaged fuel assembly, impair reactor Not stated ASME Section X, ASME Section XI, Subsect IWB is 14-1 1,56,] 293
shut down, flow blockage. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: There is no 4-24, 4-25] 294
shut down, flow blockage. because SS is not assurance that components made
susceptibie to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ. . :
Damaged fuel assembly. impair reactor Not stated Not stated Non-significant because SS is 4-14 285
shut down, flow blockage. resistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Damaged fuel assembly, impair reactor Not stated ASME Sect. XI, ASME Sect. Xi, Subsect IWB, 59 296
shut down, flow blockage. Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because operating (4-15 297,
shut down, flow blockage. temps. are well below levels at which|
creep is a concern
Damaged fuel assembly. impair reactor | Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWE, 57,58 298
shut down, flow blockage. Subsect. IWB exam. category B-N-3 is effective for
detacting cracked or missing bolts &
corective action includes root cause
determination
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because wrought SS| 4-21, 4-22{ 299
shut down, flow blockage. & Ni alloys are not susceptible to
EMBR/TE
Damaged fue! assembly, impair reactor Not stated Non-significant NRC recommendation: Until an 4-26t04-| 300
shut down, flow blockage. based on fatigue agreement is reached on the draft |30
usage tactor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
) reports
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301| Lower Internals B&W:Fuel Guide Not stated SS Not stated EMBR/AR Loss of fracture
Assembly Pads oughness
302| Lower Intemals B&W:Fuel Guide Not stated SS Not stated CORR/SCC, Crack initiation &
Assembly Pads : CORR/CREV growth, loss of
material
303[ Lower Intemals B&W:Fuel Guide Not stated SS Not stated CORR/ASCC Crack initiation &
Assembly Pads growth
304] Lower Intemals BaW:Fuel Guide Not stated SS Not stated CORR, CORR/PIT | Loss of matenial,
Assembly Pads corrosion product
buildup
305| Lower intemals B&W:Fuel Guide Not stated SS Not stated ERO/CORR Wall thunning, loss of
Assembly Pads material
306! Lower Internals B&W:Fuel Guide Not stated SS Not stated WEAR Aftrition
Assembly Pads
307| Lower Intemals B&W:Fuel Guide Not stated SS Not stated CREEP Change in
Assembly Pads dimension
308| Lower Intemals B&W:Fuel Guide Not stated SS Not stated RELAX Loss of preload
Assembly Pads
309| Lower Intemals B&W:Fue!l Guide Not stated S Not stated EMBR/TE Loss of fracture
Assembly Pads toughness
310| Lower Intemals B&W:Fue!l Guide Not stated SS Not stated FAT Cumulative fatigue
Assembly Pads damage
311| Lower intemals W: Lower Support | Not stated SS Not stated EMBR/R Loss of fracture
Assembly Plate or CE: Lower toughness
Support Structure
Beamn Assembly, or
B&W: Lower Grid
Bottom Rib
Weidment
312| Lower Intemals W: Lower Support | Not stated SS Not stated CORR/SCC, Crack initiation &
Assembly Plate or CE: Lower CORR/CREV growth, loss of
Support Structure material
Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Welidment
313| Lower intermnals W: Lower Support | Not stated SS Not stated CORRANASCC Crack inibation &
Assembly Plate of CE: Lower ' growth
Support Structure
Beam Assembly, or
B&W: Lower Grid .
Bottom Rib
Weldment
314] Lower Intemals W: Lower Support | Not stated SS Not stated CORR, CORR/PIT | Loss of matenial,
Assembly Plate or CE: Lower ) corrosion product
Support Structure buildup

Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Weldment
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Damaged fuel assembly, impair reactor Not stated ASME Sect X|, ASME Sect. XI, Subsect iIWB, 54 301
shut down, flow blockage. Subsect. IWB exam. category B N 3 is effective for
mntemnals that are or can be rendered
accessible
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: Crevices aref 4-6 to 4-9| 302
shut down, flow blockage. because fabricated known promote SCC in SSs even in
of SS; stress leveis the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Damaged tuel assembly, impair reactor Not stated ASME Section X|, ASME Section XI, Subsect. IWB is [4-11,5-6,] 303
shut down, flow biockage. Subsection IWB effective for internals that are or can | 5-7
be rendered accessible
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: There is no [4-24, 4-25[ 304
shut down, flow blockage. because SS is not assurance that components made
susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because SS is 4-14 305
shut down, flow blockage. resistant to ERO/CORR, low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Damaged tuel assembly, impair reactor Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 59 306
shut down, flow blockage. Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because operating [4-15 307
shut down, flow blockage. temps. are weil below leveis at which
creep is a concern
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because 4-16, 4-17] 308
shut down, flow blockage. components do not depend on
preload
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because wrought SS}4-21, 4-22{ 308
shut down, flow blockage. & Ni alloys are not susceptible to
EMBR/TE.
Damaged fuel assembly, impair reactor Not stated Non-significant NRC recommendation: Until an 4-26to 4-| 310
shut down, flow blockage. based on fatigue agresement is reached on the draft | 30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresoived
design stress
reports :
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 54 311
down, damaged tuel & instrumentation Subsect IWB exam. category B-N-3 is eftective for
assemblies. ’ lintemnals that are or can be rendered
|accassible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Crevices aref 4-6 to 4-9| 312
down, damaged fuel & instrumentation because fabricated known promote SCC in SSs even in
jassemblies. of S§; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of core support, impair reactor shut | Not stated ASME Section XI, ASME Section XI, Subsect. IWBis |4-11, 56, 313
down, damaged fuel & instrumentation Subsection IWB effective for internals that are or can | 5-7
jassemblies. be rendered accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: There is no {4-24. 4-25] 314
down, damaged fuel & instrumentation because SS is not assurance that components made
assembiies. susceptibie to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
enviroq.
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315| Lower Internais W: Lower Support | Not stated SS Not stated ERO/CORR Wall thinning, loss o
Assembly Plate or CE: Lower material
Support Structure
Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Weldment
316| Lower Internals W: Lower Support | Not stated Ss Not stated WEAR Attrition
Assembly Plate or CE: Lower
Support Structure
Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Weldment
317| Lower Intemais W: Lower Support | Not stated Ss Not stated CREEP Change in
Assembly Piate or CE: Lower dimension
Support Structure
Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Waeldment
318| Lower Intemnals W: Lower Support | Not stated SS Not stated RELAX Loss of preload
Assembly Plate or CE: Lower
Support Structure
Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Weldment
319{ Lower Internals W: Lower Support | Not stated SS Not stated EMBR/TE Loss of fracture
Assembly Plate or CE: Lower toughness
Support Structure
Beam Assembly, of
B&W: Lower Gnd
Bottom Rib
Weldment
320] Lower Intemals W: Lower Support [ Not stated SS Not stated FAT Cumulative fatigue
Assembly Plate or CE: Lower damage
Support Structure
Beam Assembly, or
B&W: Lower Grid
Bottom Rib
Weldment
321| Lower internals W:Lower Support Not stated CASS Not stated EMBR/R Loss of fracture
Assembly Plate toughness
322| Lower Intemals W:Lower Support Not stated CASS Not stated CORR/SCC, Crack initation &
Assembly Plate CORR/CREV growth, ioss of
material
323| Lower Intemals W:Lower Support Not stated CASS Not stated CORRNASCC Crack initiation &
Assembtly Plate growth
324| Lower Intemals W:Lower Support Not stated CASS Not stated CORR,CORR/PIT | Loss of matenial,
Assembly Plate corrosion product
buildup
325] Lower Internals W:Lower Support Not stated CASS Not stated ERO/CORR Wall thinning, loss ot
Assembly Plate material
326| Lower Intemais W:Lower Support Not stated CASS Not stated WEAR Attrition
Assembly Plate
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Loss of core support, impair reactor shut | Not stated Not stated Non-significant because SS is 4-14 315
down, damaged fuet & instrumentation resistant to ERO/CORR, low fluid
assemblies. flow, pH & particulate control in
coolant, & operating pressures
preclude cavitation
Loss of core support, imparr reactor shut | Not stated Not stated Non-significant because not subject {4-19 316
down, damaged fuel & instrumentation to relative motion
jassemblies.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because operating |4-15 317
down, damaged fuel & instrumentation temps. are well below levels at which
assemblies. creep is a concern
Loss of core support, impair reactor shut | Not stated Not stated Non significant because 4-16, 4-17] 318
down, damaged fuel & instrumentation components do not depend on
assemblies. preicad
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because wrought SS|4-21, 4-221 319
down, damaged fuel & instrumentation & Ni alloys are not susceptible to
lassemblies. EMBR/TE
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Until an 4-26to 4-{ 320
down, damaged fuel & instrumentation based on fatigue agreement is reached on the draft |30
assemblies. usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. X!, Subsect. IWB, 5-4 321
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for
lassemblies. intemals that are or can be rendered
accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Crevices are{ 4-6 to 4-9| 322
down, damaged fuel & instrumentation because fabricated known promote SCC in SSs even in
assemblies. of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
. creviced geometry
Loss of core support, impair reactor shut | Not stated ASME Section XI, ASME Section X|, Subsect. IWBis [4-11,5-6,| 323
down, damaged fuel & instrumentation Subsection IWB effective for internals that are or can | 5-7
jassemblies. be rendered accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation. There is ho |4-24, 4-25] 324
down, damaged fuel & instrumentation because SS is not assurance that components made
assemblies. susceptible to from SS are not exposed to locally
CORR or corTosive environment
CORR/PIT in PWR
environ.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because SS is 4-14 325
down, damaged fuel & instrumentation resistant to ERO/CORR, low fiuid
lassemblies. flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because not subject | 4-19 326
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327| Lower Intemals W:Lower Support | Not stated CASS Not stated CREEP Change in
Assembly Plate dimension
328 Lower Internals W:Lower Support | Not stated CASS Not stated RELAX Loss of preload
Assembly Plate
329| Lower Internals W:Lower Support Not stated CASS Not stated EMBR/TE Loss of fracture
Assembty Plate toughness
330| Lower Intemnals W:Lower Support Not stated CASS Not stated FAT Cumulative fatgue
Assembly Plate damage
331{ Lower Intemnals W: Lower Support | Not stated 8§ Not stated EMBR/R Loss of tracture
Assembly Columns or CE: toughness
Core Support
Columns
332 Lower Intemals W: Lower Support | Not stated SS Not stated CORR/SCC, Crack initaton &
Assembly Columns or CE: CORR/CREV growth, loss of
Core Support material
Columns
333| Lower Intemals W: Lower Support | Not stated Ss Not stated CORR/NASCC Crack initiation &
Assembly Columns or CE: growth
Core Support
Columns
334| Lower Intemals W: Lower Support | Not stated SS Not stated CORR,CORR/PIT [ Loss of matenal,
Assembly Columns or CE: corrosion product
Core Support buildup
Columns
335{ Lower Intemnals W: Lower Support | Not stated SS Not stated ERO/CORR Wall thinning, loss of
Assembly Columns or CE: material
Core Support
Columns
336| Lower Intemals W: Lower Support | Not stated 8§ Not stated WEAR Attrition
Assembly Columns or CE:
Core Support
Columns
337] Lower internais W: Lower Support | Not stated SS Not stated CREEP Change in
Assembly Columns or CE: dimension
Core Support
Columns
338} Lower Internals W: Lower Support | Not stated 88 Not stated RELAX Loss of preload
Assembly Columns or CE:
Core Support
Columns
339( Lower Intemals W: Lower Support | Not stated Ss Not stated EMBR/TE Loss of fracture
Assembly Columns or CE: toughness
Core Support
Columns
340{ Lower Intemals W: Lower Support | Not stated SS Not stated FAT Cumulative fatigue
Assembly Columns or CE: damage
Core Support
Columns
341] Lower Intemals B&W:Lower Grid Not stated S8S Not stated EMBRAR Loss of fracture
Assembly Assembly Support toughness

Posts
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Loss of core support, impair reactor shut | Not stated Not stated Non-significant because operating |4-15 327
down, damaged fuel & instrumentation temps. are well below levels at which
lassemblies. creep is a concern ;
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because 4-16, 4-17| 328
down, damaged fuel & instrumentation components do not depend on
assemblies. preload
Loss of core support, impair reactor shut | Not stated Ferrite content NRC recommendation: Ferrite 510, 5-11] 329
down, damaged fue! & instrumentation screening criteria & content screening criteria is
lassemblies. ASME Sect. XI, inadequate & VT-3 can not reliably
Subsect. IWB detect tight cracks
inspection
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Untit an 4-26 to 4-| 330
down, damaged fuel & instrumentation based on fatigue agreement is reached on the draft |30
jassemblies. usage factor & staff discussion paper on fatigue,
review of plant the issus is unresoived
design stress
raports
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 54 331
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for
assemblies. nintemals that are or can be rendered
accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Crevices are{ 4-6 to 4-9| 332
down, damaged fuel & instrumentation because fabricated known promote SCC in SSs even in
assemblies. of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of core support, impair reactor shut | Not stated ASME Section XI, ASME Section X|, Subsect. IWBis |4-11,5-6,| 333
down, damaged fuei & instrumentation Subsection IWB effective for internals that are or can | 5-7
{assemblies. be rendered accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: There is no | 4-24, 4-25{ 334
down, damaged fuel & instrumentation because SS is not assurance that components made
lassembiies. susceptible to from SS are not exposed to locally
CORR or corrosive environment
CORR/PIT in PWR
environ.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because SS is 4-14 335
down, damaged fuel & instrumentation resistant to ERO/CORR, low fluid
assemblies. flow, pH & particulate control in
coolant, & operating pressures
preclude cavitation
. |Loss of core support, impair reactor shut | Not stated Not stated |Non-significant because not subject [4-19 336
down, damaged fuel & instrumentation to relative motion
assemblies.
Loss of core support, impair reactor shut |} Not stated Not stated Non-significant because operating |4-15 337
down, damaged fuel & instrumentaton temps. are well below ievels at which
lassembilies. creep is a concemn
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because 4-16, 4-17| 338
down, damaged fuel & instrumentation components do not depend on
assemblies. preload
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because wrought S§) 4-21, 4-22 339
down, damaged fuel & instrumentation & Ni alloys are not susceptibie to
assemblies. EMBR/TE
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, NRC recommendation: Until an 512t0 5| 340
down, damaged fuel & instrumentation Subsect. IWB, & agreement is reached on the draft | 15
assemblies. Sect. Ill, Subsect. staff discussion paper on fatigue,
NG-5200 reanalysis the issue is unresolved
of usage factors
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 54 341
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for
assembiies. jintemals that are or can be rendered
accessible
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342| Lower Intemals B&W:Lower Grid Not stated SS Not stated CORR/SCC, Crack infiation &
Assembly Assembly Support CORR/CREV growth, loss of
Posts material
343| Lower Internals B&W:Lower Grid Not stated SS Not stated CORRAASCC Crack initiation &
Assembly Assembly Support growth
Posts
344{ Lower Intemals B&W:Lower Grid Not stated SS Not stated CORR, CORR/PIT | Loss of material,
Assembly Assembly Support corrosion product
Posts buildup
345| Lower intemals B&W:Lower Grid Not stated SS Not stated ERO/CORR Wall thinning, loss o
Assembly Assembly Support material
Posts
346 Lower Intemals B&W:Lower Grid Not stated SS Not stated WEAR Attrition
Assembly Assembly Support
Posts
347I Lower Intemals B&W:Lower Grid Not stated 8S Not stated CREEP Change in
Assembly Assembly Support dimension
Posts
348( Lower intemails B&W:Lower Grid Not stated SS Not stated RELAX Loss of preload
Assembly Assembly Support ’
Posts
349| Lower intemals B&W:Lower Grid Not stated Ss Not stated EMBR/TE Loss of fracture
Assembly Assembly Support toughness
Posts
350 Lower intemals B&W:Lower Grid Not stated SS Not stated FAT Cumuiative fatigue
Assembly Assembly Support damage
Posts
351} Lower Intemals W: Lower Support | Not stated CASS Not stated EMBR/R Loss of fracture
Assembly Columns or CE: toughness
Core Support
Columns
352] Lower Internals W: Lower Support | Not stated CASS Not stated CORR/SCC, Crack iniiation & ¢
Assembly Columns ot CE: CORR/CREV growth, loss of
Core Support material
Columns
353] Lower Intemals W: Lower Support | Not stated CASS Not stated CORR/NASCC Crack initation &
Assembly Columns or CE: growth
Core Support
Columns
354] Lower Intemals W: Lower Support | Not stated CASS Not stated CORR, CORR/PIT [ Loss of matenal,
Assembly Columns or CE: corrosion product
Core Support buildup
Columns
355] Lower Intemals W: Lower Support | Not stated CASS Not stated ERO/CORR Wall thinning, foss ¢
Assembly Columns or CE: material
Core Support
Columns
356| Lower intemals W: Lower Support | Not stated CASS Not stated WEAR Attrition

Assembly

Coiumns or CE:
Core Support
Columns
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Loss of core support, impair reactor shut | Not stated Non significant NRC recommendation: Crevices are] 4-6 to 4-8 [ 342
down, damaged fuel & instrumentation because fabricated known promote SCC in SSs even in
lassemblies. of SS; stress lavels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of core support, impair reactor shut | Not stated ASME Section Xi, ASME Section X|, Subsect. IWBis [4-11,56,| 343
down, damaged fue! & instrumentation Subsection IWB effective for internals that are or can |5-7
jassemblies. be rendered accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: There is no |4-24, 4-25; 344
down, damaged fuel & instrumentation because SS is not assurance that components made
assemblies. susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because SS is 4-14 345
down, damaged fuel & instrumentation resistant to ERO/CORR, low fluid
|assemblies. flow, pH & particuiate confrol in
coolant, & operating pressures
preciude cavitation
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because not subject |4-19 346
down, damaged fuel & instrumentation to relative motion
jassemblies.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because operating |4-15 347
down, damaged fuel & instrumentation temps. are well below levels at which
lassemblies. creep is a concemn
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because 4-16,4-17| 348
down, damaged fuel & instrumentation components do not depend on
assemblies. preload
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because wrought SS14-21, 4-22] 349
down, damaged fuel & instrumentation & Ni alloys are not susceptible to
assemblies. EMBR/TE
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Until an 4261t04-| 350
down, damaged fuel & instrumentation based on fatigue agreement is reached on the draft | 30
{assembilies. usage factor & staff discussion paper on fatigue,
review of plant the issue is unresoived
design stress
reports
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. XI. Subsect. IWB, 5-4 351
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for
assemblies. - internals that are or can be rendered
accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Crevices are{4-6 to 4-9( 352
down, damaged fuel & instrumentation because fabricated known promote SCC in SSs even in
assemblies. of SS; stress levels the absence of high stress. Evaluate
within design the potential of CORR/SCC of
specificat components with crevices or
creviced geometry
Loss of core support, impair reactor shut | Not stated ASME Section XI, ASME Section X|, Subsect IWB is }4-11,5-6,] 353
down, damaged fuel & instrumentation Subsection IWB - effective for internais that are or can | 5-7
assemblies. be rendered accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: There is no }4-24, 4-25} 354
down, damaged fuel & instrumentation because SS is not assurance that components made
{assembilies. susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because SS is 4-14 355
down, damaged fuel & instrumentation resistant to ERO/CORR, low fiuid
jassembilies. fiow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because not subject | 4-19 356
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ARD effects

357] Lower Internals
Assembly

W: Lower Support
Columns or CE:
Core Support
Columns

Not stated

CASS

Not stated

CREEP

Change in
dimension

358] Lower. Intemnals
Assembly

W: Lower Support
Columns or CE:
Core Support
Columns

Not stated

CASS

Not stated

RELAX

Loss of preload

359| Lower Intermnals
Assembly

W: Lower Support
Columns or CE:
Core Support
Columns

Not stated

CASS

Not stated

EMBRITE

Loss of fracture
toughness

360 Lower Intemals
Assembly

W: Lower Support
Columns or CE:
Core Support
Columns

Not stated

CASS

Not stated

FAT

Cumuiative tabgue
damage

361 Lower Intemals
Assembly

W: Lower Support

Column Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

SS, Ni alloy

Not stated

EMBR/NR

Loss of fracture
toughness

362| Lower intemals
Assoembly

W: Lower Support

Column Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

SS, Ni alloy

Not stated

CORR/SCC,
CORR/CREV

Crack initaton &
growth, loss of
material

363{ Lower Intemals
Assembly

W: Lower Support

Column Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

S5, Ni alioy

Not stated

CORRANASCC

Crack initaton &
growth

364| Lower Internals
Assembly

W: Lower Support

Column Bolts or CE:

Core Support
Column Bofts, or
B&W: Lower Grid
Assembly Bolts

Not stated

SS, Ni alloy

Not stated

CORR, CORR/PIT

Loss of matenal.
corrosion product
buildup

365 Lower Internals
Assembly

W: Lower Support

Column Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

S8, Ni alloy

Not stated

ERO/CORR

Wall thinning, loss ©
material

366} Lower Iintemals
Assembty

W: Lower Support

Coiumn Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

SS, Ni alloy

Not stated

WEAR

Attrition

367} Lower Intemals
Assembly

W: Lower Support

Column Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

SS, Nialioy

Not stated

CREEP

Change in
dimension

368| Lower intemals
Assembly

W. Lower Support

Column Bolts or CE:

Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts

Not stated

SS, Nialloy

Not stated

RELAX

Loss of preload
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Loss of core support, impair reactor shut | Not stated Not stated Non-significant because operating |[4-15 357]
down, damaged fuel & instrumentation temps. are well below levels at which
jassemblies. creep is a concern
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because 4-16, 4-17} 358
down, damaged fuel & instrumentation components do not depend on
jassemblies. preload
Loss of core support, impair reactor shut | Not stated Ferrite content NRC recommendation: Ferrite 5-10, 5-11] 359
down, damaged fuel & instrumentation screening criteria & content screening criteria is
lassemblies. ASME Sect. X|, inadequate & VT-3 can not reliably
Subsect. IWB detect tight cracks
inspection
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Until an 4-26 1o 4-| 360
down, damaged fuel & instrumentation based on fatigue agreement is reached on the draft |30
assemblies. usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. XI. Subsect. IWB, 5-4 361
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is eftective for
assemblies. internals that are or can be rendered
accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Crevices are{4-6 to 4-5| 362
down, damaged fuel & instrumentation because fabricated known promote SCC in SSs even in
assemblies. of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of core support, impair reactor shut | Not stated ASME Section Xi, ASME Section XI, Subsect. IWBis |4-11,5-6,] 363
down, damaged fuel & instrumentation Subsection IWB eftective for internals that are or can | 5-7
assemblies. be rendered accessible
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: There is no {4-24, 4-25/ 364
down, damaged fue! & instrumentation because SS is not assurance that components made
assemblies. susceptibie to from SS are not exposed to locally
CORRor cofrosive environment
CORR/PIT in PWR
environ.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because SS is 4-14 365
down, damaged fuel & instrumentation resistant to ERO/CORR, low fluid
Jassemblies. fiow, pH & particulate control in
coolant, & operating pressures
preclude cavitation
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because not subject | 4-19 366
down, damaged fuel & instrumentation to relative motion
assemblies.
Loss of core support, impair reactor shut | Not stated Not stated Non-significant because operating | 4-15 367
down, damaged fue! & instrumentation temps. are well below levels at which
assembilies. creap is a concern
Loss of core support, impair reactor shut | Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 57,58 368
down. damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for
assemblies. detecting cracked or missing bolts &
comrective action includes root cause
determmnation
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369| Lower Intemals W: Lower Support | Not stated SS, Ni alloy Not stated EMBR/TE Loss of fracture
Assembly Column Bolts or CE: ughness
Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Boits
370f Lower internals W: Lower Support | Not stated SS, Ni alloy Not stated FAT Cumulative fatigue
Assembly Column Bolts or CE: damage
Core Support
Column Bolts, or
B&W: Lower Grid
Assembly Bolts
371] Lower intemals W:Radial Keys & Not stated S8 Not stated EMBRAR Loss of fracture
Assembly Clevis Inserts toughness
372} Lower intemals W:Radial Keys & Not stated SSs Not stated CORR/SCC, Crack initiation &
Assembly Clevis Inserts CORR/CREV growth, loss of
material
373| Lower Intemals W:Radial Keys & Not stated SS Not stated CORR/IASCC Crack initation &
Assembly Clevis Inserts growth
374} Lower Intemals W:Radial Keys & Not stated SSs Not stated CORR, CORR/PIT | Loss of matenal,
Assembly Clevis Inserts corrosion product
buiidup
375| Lower Intemals W:Radial Keys & Not stated SS Not stated ERO/CORR Wall thinning, loss of
Assembly Clevis Inserts material
376| Lower Internais W:Radial Keys & Not stated Ss Not stated WEAR Attrition
Assembly Clevis inserts
377| Lower Internals W:Radial Keys & Not stated SS Not stated CREEP Change in
Assembly Clevis Inserts dimension
378 Lower Intemals W:Radia! Keys & Not stated SS Not stated RELAX Loss of preload
Assembly Clevis inserts
379| Lower Intemnals W:Radial Keys & Not stated SS Not stated EMBR/TE Loss of fracture
Assembly Clevis Inserts toughness
380| Lower Intemals W:Radial Keys & Not stated SS Not stated FAT Cumulative fatigue
Assembly Clevis Inserts damage
381{ Lower Intemals CE: Core Support | Not stated SS Not stated EMBR/R Loss of fracture
Assembly Barrel Snubber toughness
Assemblies or B&W:
Lower Grid Cyfinder
Guide Blocks
382] Lower Internals CE: Core Support | Not stated SS Not stated CORR/SCC, Crack initiation &
Assembly Barrel Snubber CORR/CREV growth, loss of
Assemblies or B&W: material
Lower Grid Cyfinder
Guide Blocks
383| Lower Intemals CE: Core Support | Not stated 8§ Not stated CORR/IASCC Crack initiation &
Assembly Barrel Snubber ' growth
Assemblies or B&W:
Lower Grid Cylinder

Guide Blocks
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Loss of core support, impair reactor shut | Not stated Not stated Non-significant because wrought SS| 4-21, 4-22] 369
jdown, damaged fuel & instrumentation & Ni alloys are not susceptible to
assemblies. EMBR/TE
Loss of core support, impair reactor shut | Not stated Non-significant NRC recommendation: Until an 4-26 to 4- | 370
down, damaged fuel & instrumentation based on fatigue agreement is reached on the draft {30
{assemblies. usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports .
Core support loss, LOCA. Not stated Not stated Non-significant because adequate |5-4 371
fracture toughness at end of life
fluence levels & low applied stresses
Core support loss, LOCA. Not stated Non-significant NRC recommendation: Crevices are{ 4-6 to 4-9{ 372
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design specs the potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Core support loss, LOCA. Not stated ASME Section Xi, ASME Section X!, Subsect. IWBis |4-11,5-6,| 373
Subsection IWB effective for internals that are or can | 5-7
be rendered accessible |
Core support loss, LOCA. Not stated Non-significant NRC recommendation: There is no |4-24, 4-25| 374
because SS is not assurance that components made
susceptible to Hfrom SS are not exposed to locally
CORR or cotrosive environment
CORR/PIT in PWR
environ.
Core support loss, LOCA. Not stated Not stated Non-significant because SS is 4-14 375
- rasistant to ERO/CORR, low fiuid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Core support loss, LOCA. Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 59 376
Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Core support ioss, LOCA. Not stated Not stated Non-significant because operating |4-15 377
temps. are well below levels at which
creep is a concern
Core support loss, LOCA. Not stated Not stated Non-significant because 4-16, 4-17| 378
components do not depend on
preload
Core support loss, LOCA. Not stated Not stated Non-significant because wrought SS| 4-21, 4-22] 379
& Ni alloys are not susceptible to
EMBR/TE
Core supportloss, LOCA. Not stated Non-significant NRC recommendation: Until an 4-26t0 4-| 380
based on fatigue agreement is reached on the draft | 30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Loss of core support during LOCA. Not stated ASME Sect. X, ASME Sect. X, Subsect. IWB, 54 381
Subsect IWB exam. category B-N-3 is effective for
internals that are or can be rendered
laooessible
Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Crevices are{ 4-6 to 4-9| 382
because fabricated known promote SCC in SSs even in
of SS; stress levels the absence of high stress. Evaluate
within design spec Ithe potential of CORR/SCC of
(More) components with crevices or
creviced geometry
Loss of core ‘support during LOCA. Not stated ASME Section XI, ASME Section XI, Subsect IWBis [4-11,5-6,| 383
Subsection IWB effective for internals that are or can | 5-7
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384

Lower intermnals
Assembly

CE: Core Support
Barret Snubber

Assemblies or B&W:

Lower Grid Cylinder
Guide Blocks

Not stated

SS

Not stated

CORR, CORR/PIT

Loss of matenial,
corfrosion product
buiidup

385

Lower intemals
Assembly

CE: Core Support
Barrel Snubber

Assemblies or B&W:

Lower Grid Guide
Blocks

Not stated

SS

Not stated

ERO/CORR

Wall thinning, loss of
materi

386

Lower intemals
Assembly

CE: Core Support
Barrel Snubber
Assemblies or B&W:
Lower Grid Guide
Blocks

Not stated

SS

Not stated

WEAR

Attrition

387

Lower Internals
Assembly

CE: Core Support
Barrel Snubber
Assemblies or B&W:
Lower Grid Guide
Blocks

Not stated

S§S

Not stated

CREEP

Change in
dimension

388

Lower Intemails
Assembly

CE: Core Support
Barrel Snubber
Assemblies or B&W:!
Lower Grid Guide
Blocks

Not stated

)

Not stated

RELAX

Loss of preioad

389

Lower Intemals
Assembly

CE: Core Support
Barrel Snubber
Assemblies or B&W:
Lower Grid Guide
Blocks

Not stated

Ss

Not stated

EMBR/TE

Loss of fracture
toughness

390

Lower Intemals
Assembly

CE: Core Support
Barrel Snubber
Assemblies or B&W:
Lower Grid Guide
Bliocks

Not stated

SS

Not stated

FAT

Cumulative tatigue
damage

Document: IR 90-06, Class 1 Structures industry Report

Reviewed by:

Item

System

D. C. Ma/O. Chopra, ANL

Structure/Comp

Subcomponent

Materials

Manutacturer

ARb mechanism

ARD effects

1

Class 1 Structures

BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Stes!
Superstructure

Foundation &
Exterior Concrete
Below Grade

Concrete

Not stated

FRZ-THAW

Scaling, cracking, &
spaliing

Class 1 Structures

BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel
Superstructure

Foundabon &
Exterior Concrete
Below Grade

Concrete

Not stated

LEACH

Increase of porosity
& permeability

Class 1 Structures

BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel
Superstructure

Foundation &
Exterior Concrete
Below Grade

Concrete

Not stated

AGR-CHEM

Increase of porosity
& permeability,
cracking, & spalling

Class 1 Structures

BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel
Superstructure

Foundation &
Exterior Concrete
Below Grade

Concrete

Not stated

AGREAC

Expansion &
cracking




Table B.1 Gall Report for NUMARC Industry Reports Page 60B
Document: IR 90-05, PWR Vessel Internals industry Report
Reviewed by:  Omesh K. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. Item
Loss of core support during LOCA. Not stated Non-significant NRC recommendation: There is o | 4-24, 4-25] 384
because SS is not jassurance that components made
susceptible to from SS are not exposed to locally
CORR or cofrosive environment
CORR/PIT in PWR
environ.
Loss of core support during LOCA. Not stated Not stated Non-significant because SS is 4-14 385
resistant to ERO/CORR. low fluid
flow, pH & particulate control in
coolant, & operating pressures
preciude cavitation
Loss of core support during LOCA. Not stated ASME Sect. XI, ASME Sect. Xi, Subsect. IWB, 5-8 386
Subsect. IWB exam. category B-N-3 is effective
program for detection of WEAR
Loss of core support during LOCA. Not stated Not stated Non-significant because operating [4-15 387
temps. are well below levels at which
creep is a concem
Loss of core support during LOCA. Not stated Not stated Non-significant because 4-16, 4-17| 388
components do not depend on
preload
Loss of core support during LOCA. Not stated Not stated Non-significant because wrought SS|4-21, 4-22f 389
: & Ni alloys are not susceptible to
EMBR/TE
Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Until an 4-26 to 4-| 390
based on fatigue agreement is reached on the draft |30
usage factor & staff discussion paper on fatigue,
review of plant the issue is unresolved
design stress
reports
Document: IR 90-06, Class 1 Structures Industry Report
Reviewed by: D. C. Ma/O. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. Item
Lose shielding & protection of primary Not stated Not stated Non-significant for component 4-3t0 4-8 1
containment. located in a geographic region of
weathering index <100 day-inch/yr or|
conctrete mix design meets the air
content and water-to-cement ratio
requirements of ACl 318-63 or AC!
349-85.
Lose shielding & protection of primary Not stated Not stated Non-significant for components not |4-8 to 4- 2
contasnment. exposed to flowing water or 12
constructed using ACl 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Lose shielding & protection of primary Not stated Select plant-specific This item was not the focus of this [5-7 to 5-9 3
containment. program that may NRC review.
include monitoring of
ground water chem
(More)
Lose shielding & protection of primary Not stated Not stated Non-significant for aggregates from |4-16 to 4- 4
containment. regions known not to cause 19
reactions, or were tested in
accordance with ASTM C295 or
, C227, or it found reactive provisions
of AC] 2012R were followed. (See
IR90-01 & 80-10)
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ARD mechanism

Page B61A

ARD effects

ftem System Structure/Comp

5] Class 1 Structures | BWR Reactor Foundation &
Building & PWR Exterior Concrete
Shielding Building & | Below Grade
BWR Reactor
Building with Steel
Superstructure

Concrete

Not stated

CORR/RE

Cracking, spaliing,
loss of bond, & loss
of material

6| Class 1 Structures | BWR Reactor Foundation &
Building & PWR Exterior Concrete
Shielding Building & | Below Grade
BWR Reactor
Building with Steel
Superstructure

Concrete

Not stated

CREEP

Detormation

~J

Class 1 Structures | BWR Reactor Foundation &
Building & PWR Exterior Concrete
Shielding Building & | Below Grade
BWR Reactor
Building with Steel
Superstructure

Concrete

Not stated

SHRINK

Cracking

8| Ciass 1 Structures | BWR Reactor Foundation &
Building & PWR Extenior Concrete
Shielding Building & | Below Grade
BWR Reactor
Building with Steel
Superstructure

Concrete

Not stated

FAT

Cumulative tabgue
damage

©

Class 1 Structures | BWR Reactor Foundation &
Building & PWR Exterior Concrete
Shielding Building & | Below Grade
BWR Reactor
Building with Steel
Superstructure

Concrete

Not stated

CATH

Cathodic protecton
eftect on bond

strength

10| Class 1 Structures | BWR Reactor Foundation &
Building & PWR Exterior Concrete
Shielding Building & | Below Grade
BWR Reactor
Building with Steel
Superstructure

Concrete

Not stated

SETTLE (Applicable
only to concrete
foundations)

Cracking. in-crease
in component stress
level, distorton

11| Class 1 Structures | BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel -
Superstructure

Extenior Concrete
Above Grade

Concrete

Not stated

FRZ-THAW

Scaling, cracking. &
spalling

BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel
Superstructure

12] Class 1 Structures Exterior Concrete

Above Grade

Concrete

Not stated

LEACH

increase of porosity
& permeabihty

13| Class 1 Structures | BWR Reactor
Building & PWR
Shieiding Building &
BWR Reactor
Building with Steel
Superstructure

Exterior Concrete Concrete

Above Grade

Not stated

AGR-CHEM

Increase of porosity
& permaeability,
cracking, & spalling

BWR Reactor
Building & PWR
Shieiding Building &
BWR Reactor
Building with Steel
Superstructure

Exterior Concrete Concrete

Above Grade

14] Class 1 Structures

Not stated

AGREAC

Expansion &
cracking

BWR Reactor
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel
Superstructure

Extenior Concrete
Above Grade

15| Class 1 Structures Concrete

Not stated

CORR/RE

Cracking, spalling.
loss of bond, & loss
of material
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Lose shieiding & protection of primary Not stated Select plant-specific This item was not the focus of this | 5-7 to 5-9 5
containment. program, e.g. ground NRC review.(See IR90-01 & 90-10)

water monitoring,
inspection, & testing

Lose shielding & protection of pnimary Not stated Not stated Non-significant because the 4-41 43 6
containment. compressive stresses are low.

Lose shielding & protection of primary Not stated Not statad Non-significant because most 4-44, 4-45 7
containment. concrete shrinkage occurs in first

|five years of a structure's life.

Lose shielding & protection of primary Not stated Not stated Non-significant because concrete 4-72 to 4- 8
containment. structures are designed according to| 83
ACI 318 or its equivalent.

Lose shielding & protection of primary Not stated Not stated Non-significant because cathodic 4-84, 4-85 9
containment. protection systems operate at a level

well below the 1000 mA/MAZ level

that cause degradation.
Lose shieiding & protection of primary Not stated Plant setlement Structure settlement monitoring 5-4, 55 10
containment. monitoring program. during construction & continued

during operation for soft soil or
changes in ground water.(See IR90-

01 & 90-10)
Lose shielding & protection of primary Not stated Not stated Non-significant for components 4-310 4-8 11
containment. located in a geographic region of

weathering index <100 day-in.AT; or
concrete mix design meets air
content & water-to-cement ratio
requirements of AC| 318-63 or AC!
349-85.(See IR 90-01 & 90-10)
Lose shielding & protection of primary Not stated Not stated Non-significant for components not | 4-8 to 4- 12
containment. exposed to flowing water or 12
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

Lose shielding & protection of primary Not stated Not stated Non-significant for components not |4-13 to 4- 13
containment. exposed to aggressive environment |15
(pH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for

intermittent periods only.
Lose shielding & protection of primary Not stated Not stated Non-significant for aggregates from [4-16 to 4- 14
containment. regions known not to cause 19

reactions, or were tested in
accordance with ASTM C285 or
C227, o it found reactive provisions
of ACI 201.2R were followed. (See

1R90-01 & 90-10)
Lose shielding & protection of primary Not stated Not stated Non-significant for concrete not 4-20 to 4- 15
containment. exposed to aggressive environment |23 & 4-49

(pH <11.5 chiorides >500 ppm); or |to 4-51
concrete mix meets the
requirements of ACI 318-63 or 345-
85 (air content 3-6% water-to-
cement rato 0.35-0.45).
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16| Class 1 Structures | BWR Reactor Exterior Concrete Concrete Not stated CREEP Deformation
Building & PWR Above Grade
Shielding Building &
BWR Reactor
Building with Steel
Superstructure

17] Class 1 Structures | BWR Reactor Exterior Concrete Concrete Not stated SHRINK Cracking
Building & PWR Above Grade
Shielding Building &
BWR Reactor
Building with Stee!
Superstructure

18| Class 1 Structures | BWR Reactor Exterior Concrete Concrete Not stated FAT Cumulative fatgue
Building & PWR Above Grade damage
Shielding Building &
BWR Rsactor
Building with Steel
Superstructure

19| Ciass 1 Structures | BWR Reactor Exterior Concrete Concrete Not stated CATH Cathodic protection
Building & PWR Above Grade effect on bond
Shielding Building & strength
BWR Reactor
Building with Steel
Superstructure

20| Class 1 Structures | BWR Reactor Intenor Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity
Building & PWR Walls/Columns; & permeability,
Shielding Building & | Interior Concrete cracking, & spalling
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walls

21] Class 1 Structures | BWR Reactor Interior Concrete Concrete, Mortar Not stated AGREAC Expansion &
Building & PWR Walls/Columns; cracking
Shielding Building & | interior Concrete
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walls _

22| Class 1 Structures | BWR Reactor Intenor Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength &
Building & PWR Walls/ Columns; moduius
Shielding Building & | Intenor Concrete
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walls

23| Class 1 Structures { BWR Reactor Interior Concrete Concrete, Mortar Not stated EMBR/R Loss of strength &
Building & PWR Walls/ Columns; modulus
Shielding Building & | Intetior Concrete
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walls

24} Class 1 Structures  } BWR Reactor Intenior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spalling,
Building & PWR Walls/ Columns; loss of bond, & loss
Shielding Building & | Interior Concrete of material
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walls

25| Class 1 Structures | BWR Reactor Intenor Concrete Concrete, Mortar Not stated CREEP Deformation
Building & PWR Walls/ Columns;
Shielding Building & | Interior Concrete
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walls

26| Class 1 Structures { BWR Reactor Interior Concrete Concrete, Mortar Not stated . SHRINK Cracking
Building & PWR Walls/ Columns;
Shielding Building & | Interior Concrete
BWR Reactor Slabs/ Beams,; &
Building with Steel | Masonry Block
Superstructure Walls
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Lose shielding & protection of primary Not stated Not stated Non-significant because the 4-41 43 16
containment. compressive stresses are iow.
Lose shielding & protection of primary Not stated Not stated Non-significant because most 4-44, 445 17,
containment. concrete shrinkage occurs in first

five years of a structure’s life.
Lose shielding & protection of primary Not stated Not stated Non-significant because concrete 4-72 to 4- 18
containment. structures are designed according to] 83

ACI 318 or its equivalent.
Lose shislding & protection of primary Not stated Not stated Non-significant because cathodic 4-84, 4-85 19
containment. protaction systems operate at a level

well below the 1000 mAMA2 level

that cause degradation.
Lose shielding & protecton of primary Not stated Not stated Non-significant for components not |4-13 to 4- 20
containment exposed to aggressive environment | 15 i

{(pH <5.5, chloride >500 ppm, &

sulfate >1500 ppm); or exposed to

aggressive groundwater for

intermittent periods only.
Lose shielding & protection of primary Not stated Not stated Same as for foundation & exterior 4-16 to 4- 21
containment concrete above & below grade 19
Lose shielding & protection of primary Not stated Not stated Non-significant for concrets 4-24 10 4- 22
containment maintained at <66_C (150_F) & I 29 & 4-52

areas at <93_C (200_F), or plant- | 4-53

specific justification is provided in

accordance with ACI 349-85: & for

embedded steel or rebar maintained

at <316 deg C.
Lose shielding & protection of primary Not stated Not stated Non-significant because radiation 4-29 -41; 23
containment dose is low compared to the level 4-53 -59

causing degradation.
Lose shielding & protection of primary Not stated Not stated Non-significant for concrete not 4-20 to 4- 24
containment exposed to aggressive environment |23 & 4-49

(PH <11.5 chiorides >500 ppm); or |to 4-51

concrete mix meets the

requirements of ACI 318-63 or 349-

85 (air content 3-6% water-to-

cement ratio 0.35-0.45).
Lose shielding & protection of primary Not stated Not stated Non-significant because the 4-41 43 25
containment compressive stresses are low.
Lose shielding & protaction of primary Not stated Not stated Non-significant because most 4-44, 445 26

containment

concrete shrinkage occurs in first
five years of a structure's life.
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27] Class 1 Structures | BWP Reactor Interior Concrete Concrets, Mortar Not stated MASON-BLOC Cracking of masonry
Buiiding & PWR Walls/ Columns; -Applicable only to | block walls
Shielding Building & | Interior Concrete masonry block walls
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
. Superstructure Walls
28| Class 1 Structures | BWP Reactor Interior Concrete Concrete, Mortar Not stated FAT (Applicable only] Cumulative fatigue
Building & PWR Walls/ Columns; to concrete damage
Shielding Building & | Interior Concrete structures)
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Biock
Superstructure Walls
29| Class 1 Structures | BWP Reactor Interior Concrete Concrete, Mortar Not stated CATH Cathodic protecton
Building & PWR Walls/ Columns; effect on bond
Shielding Building & | Interior Concrete strength
BWR Reactor Slabs/ Beams; &
Building with Steel | Masonry Block
Superstructure Walis
30| Class 1 Structures | BWP Reactor Structural Steel, Carbon steel Not stated ELE-TEMP Loss of strength &
Building & PWR Metal Siding (Metal modulus
Shielding Building & | siding only for BWR
BWR Reactor Reactor Building
Building with Steel | with Steel
Superstructure Superstructure)
31| Class 1 Structures | BWP Reactor Structural Steel, Carbon steel Not stated EMBR/IR Loss of fracture
Building & PWR Metal Siding (Metal toughness
Shielding Building & | siding only for BWR
BWR Reactor Reactor Building
Building with Steel | with Steel
Superstructure Superstructure)
32| Ciass 1 Structures | BWP Reactor Structural Steel Carbon steel Not stated CORR Unresolved | Loss of material
Building & PWR
Shielding Building &
BWR Reactor
Building with Steel
Superstructure
33| Class 1 Structures | BWP Reactor Structural Steel Carbon steel Not stated FAT Cumulative fatgue
Building & PWR damage
Shielding Building &
BWR Reactor
Building with Steel
Superstructure
34| Class 1 Structures | BWP Reactor Steel Piles Carbon steel Not stated CORR Loss of matenal
Building & PWR
Shieiding Building &
BWR Reactor
Building with Steel
Superstructure
35| Class 1 Structures | BWR Reactor Metal Siding, Metal | Carbon steel Not stated CORR Unresolved | Loss of material
Building with Stee! | Roofing
Superstructure
36| Class 1 Structures | Control Foundation & Concrete Not stated FRZ-THAW Scaling, cracking, &
Room/Building Exterior Concrete spalling
Below Grade
37| Class 1 Stuctures | Control Foundation & Concrete Not stated LEACH Increase of porosity
Room/Building Exterior Concrete & permeability
Below Grade
38| Class 1 Structures | Control Roorm/ Foundation & Concrete Not stated AGR-CHEM Increase of porosity
Building Exterior Concrete Unresoived & permeability,
Below Grade cracking, & spalling
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Lose shielding & protection of primary Not stated I&E Bulietin 80-11 & Inspection of Bulietin 80-11 & 514,515 27
containment information Notice monitoring & corrective action of
No. 87-67. Info. Notice 87-67.
Lose shielding & protection of primary Not stated Not stated Non-significant because concrete 4-72 to 4- 28
containment structures are designed according to] 83
ACI! 318 or its equivalent.
Lose shielding & protection of primary Not stated Not stated Non-significant because cathodic 4-84, 4-85 29
containment protection systems operate at a level
well below the 1000 mAM»2 level
that cause degradation.
Lose shielding & protection of primary Not stated Not stated Degradation is non-significant tor 4-64,4-65 30
containment. structural steel components, metal | & 4-70 4-
sidings, & liners maintained at 7
temperatures <371 deg C (<700_F).
Lose shielding & protection of primary Not stated Not stated Non-significant because radiation 4-65 -68, 31
containment. dose is low compared to the level 4-71
causing degradation.
Lose shielding & protection of primary Not stated Select plant-specific This item was not the focus of this  |5-11, 5-12] 32
containment. program for below NRC review.
grade structura! steel
not period. (More)
Lose shielding & protection of primary Not stated Not stated Non-significant because stesl 4-72 10 4- 33
containment. structures are designed according tof 83
AISC Code or equivalent.
Lose shielding & protection of primary Not stated Not stated Non-significant because piles dnven | 4-60, 4- 34
containment. in undisturbed soil are unaffected & |61
those driven in disturbed soil sutfer
minor corrosion in a small area of
metal.
Lose shielding & protection of primary Not stated Pressure retaining NRC recommendation: 512, 5-1 35
containment. capability testing in Demonstrate how buiiding
accordance with pressunzation test is effective in
plant's technical tmely detection of corrosion
Specs. degradation.
Lose protection ot safety related control Not stated Not stated Non-significant for component 4-3t04-8 36|
equipment. located in a geographic region of
weathering index <100 day-inch/yr or]
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACI
349-85.
Lose protection of safety related control Not stated Not stated Non-significant for components not |4-8 to 4- 37
equipment. exposed to fliowing water or 12
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Lose protection of safety related control | Not stated Select plant-specific This item was not the focus ot this [5-7 to 5-9] 38
equipment. program that may NRC review.
include monitoring of
ground water chem
(More)
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39| Class 1 Structures | Control Foundation & Concrete Not stated AGREAC Expansion &
Room/Building Exterior Concrete cracking
Below Grade
40| Class 1 Structures | Control Foundation & Concrete Not stated CORR/RE Cracking, spalling,
Room/Building Exterior Concrete Unresolved loss of bond, & loss
Below Grade of matenial
41| Class 1 Structures | Control Foundation & Concrete Not stated CREEP Deformation
Room/Building Exterior Concrete
Below Grade
42| Class 1 Structures | Confrol Foundation & Concrete Not stated SHRINK Cracking
Room/Buiiding Exterior Concrete
Below Grade
43| Class 1 Structures | Control Foundation & Concrete Not stated FAT Cumulative 1abgue
Room/Building Exterior Concrete damage
Below Grade
44| Class 1 Structures | Contol Foundation & Concrete Not stated CATH Cathodic protection
Room/Building Exterior Concrete effect on bond
Below Grade strength
45| Class 1 Structures | Control Foundation & Concrete Not stated SETTLE (Applicable| Cracking, in-crease
Room/Building Exterior Concrete only to concrete in component stress
Below Grade foundations) level, distortion.
46] Class 1 Structures | Control Extenor Concrete Concrete Not stated FRZ-THAW Scaling, cracking, &
Room/Building Above Grade spalling
47| Class 1 Structures | Convol Exterior Concrete Concrete '| Not stated LEACH Increase of porosity
Room/Building Above Grade & permeability
48| Ctass 1 Structures | Control Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity
Room/Building Above Grade & permeability,
cracking, & spalling
49| Class 1 Structures | Control Exterior Concrete Concrete Not stated AGREAC Expansion &
Room/Building Above Grade cracking
50| Class 1 Structures | Control Extenior Concrete Concrete Not stated CORR/RE Cracking, spalling,
Room/Building Above Grade loss of bond, & loss
of matenal
51| Class 1 Structures | Control Exterior Concrete Concrete Not stated CREEP Deformation
Room/Building Above Grade
52| Class 1 Structures | Control Exterior Concrete | Concrete Not stated SHRINK Cracking
Room/Building Above Grade
53| Class 1 Structures | Control Exterior Concrete | Concrete Not stated FAT Cumulative tatigue
Room/Building Above Grade damage
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Lose protection of safety related control Not stated Not stated Non-significant for components 4-16to 4-1 39
equipment. constructed from aggregate taken 19

from regions other than those known

to cause alkali-aggregate reactions,

or aggregates tested in accordance

with ASTM C295 or C227 were

shown to be non-reactive.
Lose protection of safety related control | Not stated Select plant-specific This itemn was not the focus of this  [5-7t0 59} 40
equipment. program, e.g. ground NRC review.

water monitoring,
inspection, & testing

Lose protection of safety related control | Not stated Not stated Non-significant because the 4-41-43 41
equipment. compressive stresses are low.
Lose protecton of satety related control Not stated Not stated Non-significant because most 4-44, 4-45( 42
equipment. concrete shrinkage occurs in first

five years of a structure's life.
Lose protection of safety related control Not stated Not stated Non-significant because concrete 4-72 10 4- 43
equipment. structures are designed according to] 83

ACi 318 or its equivalent.
Lose protection of safety related control Not stated Not stated Non-significant because cathodic 4-84, 4-85] 44
equipment. protection systems operate ata level

well below the 1000 mAMA2 level

that cause degradation.
Lose protection of safety related control Not stated Plant settiement Structure setiement monitoring 54,55 45
equipment. monitoring program. during construction & continued

during operation for soft soil or

changes in ground water.
Lose protection of safety related contol Not stated Not stated Non-significant for components 4-3t04-8| 46
equipment. located in a geographic region of

weathering index <100 day-in./yr; of

concrete mix design meets air

content & water-to-cement ratio

requirements of AC| 318-63 or ACI

349-85.
Lose protection of satety related control Not stated Not stated Non-significant for components not | 4-8 to 4- 47
equipment. exposed to flowing water or 12

constucted using AC1 201.2R-77 to

ensure dense, weli-cured concrete

jwith low permeability.
Lose protection of safety related contol Not stated Not stated Non-significant for components not [4-13 to 4- a8
equipment. exposed to aggressive environment | 15

(pH <5.5. chloride >500 ppm, &

sulfate >1500 ppm); or exposed to

aggressive groundwater for

intermittent periods only.
Lose protection of satety related control Not stated Not stated Non-significant for components 4-16 to 4- 49
equipment. constructed from aggregate taken 19

from regions other than those known

to cause alkali-aggregale reactons,

or aggregates tested in accordance

with ASTM C295 or C227 were

shown to be non-reactive.
Lose protection of safety related control Not stated Not stated Non-significant for concrete not 4-20 10 4- 50
equipment. axposed to aggressive environment 123 & 4-49

(pH <11.5 chiorides >500 ppm); or jto 4-51

concrete mix meets the

requirements of ACI 318-63 or 349-

85 (air content 3-6% water-to-

cement ratio 0.35-0.45).
Lose protection of satety related control Not stated Not stated Non-significant because the 4-41 -43 51
equipment. compressive stresses are low.
Lose protection of safety related control Not stated Not stated Non-significant because most 4-44 4-45 52
equipment. conctete shrinkage occurs in first

five years of a structure's life.
Lose protection of safety related control Not stated Not stated Non-significant because concrete |4-72to4-| 53
equipment. structures are designed according to| 83

ACI 318 or its equivalent.
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ARD mechanism

Page 65A

ARD effects

54

Class 1 Structures

Control
Room/Building

Exterior Concrete
Above Crade

Concrete

Not stated

CATH

Cathodic protection
effect on bond
strength

55

Class 1 Structures

Control
Room/Building

Interior Concrete
Walls/Columns:
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

AGR-CHEM

Increase of porosity
& permeability,
cracking, & spaliing

56|

Class 1 Structures

Control
Room/Building

Intenor Concrete
Walls/Columns;
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

AGREAC

Expansion &
cracking

57

Class 1 Structures

Control
Room/Building

Interior Concrete
Walis/Columns;
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

ELE-TEMP

Loss of sttength &
modulus

58

Class 1 Structures

Control
Room/Building

Interior Concrete
Walls/Columns;
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

EMBR/IR

Loss of strength &
modulus

59

Class 1 Structures

Control
Room/Building

Intenior Concrete
Walls/Columns;
Intenior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

CORR/RE

Cracking, spalling, |
loss of bond, & loss
of material

60|

Class 1 Structures

Control
Room/Building

Interior Concrete
Walls/Columns:
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

CREEP

Deformation

61

Class 1 Structures

Control Room/
Buiiding

Interior Concrete
Walis/Columns;

Interior Concrete

Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

SHRINK

Cracking

62

Class 1 Structures

Control
Room/Building

Interior Concrete
Walls/Columns:
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

MASON-BLOC
(Applicable to
masonry block walls)

Cracking of masonty|
block walils

63|

Class 1 Structures

Control Room/
Building

Interior Concrete
Walis/Columns;
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

FAT (Applicable onty|
to concrete
structures)

Cumulative fatigue
damage

64

Class 1 Structures

Contol
Room/Building

Interior Concrete
Walls/Columns;
Interior Concrete
Slabs/Beams; &
Masonry Block
Walls

Concrete, Mortar

Not stated

CATH

Cathodic protection
effect on bond
strength

€5

Class 1 Structures

Control
Room/Building

Structural Steel

Carbon steel

Not stated

ELE-TEMP

Loss of strength &
modulus
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Lose protection of satety related control Not stated Not stated Non-significant because cathodic 4-84, 4-85| 54
equipment. protection systems operate at a level

well below the 1000 mAMA2 level

that cause degradation.
Lose protection of safety related control Not stated Not stated Non-significant for components not |4-13 to 4- 55
equipment. exposed to aggressive environment | 15

(PH <5.5, chloride >500 ppm, &

sulfate >1500 ppm); or exposed to

aggressive groundwater for

intermittent periods only.
Lose protection of safety related control | Not stated Not stated Same as for foundation & exterior [4-16to4-| 56
equipment. concrets above & below grade 19
Lose protection of safety related control | Not stated Not stated Non-significant for concrete 4-24t04-| 57
equipment. maintained at <66_C (150_F) & local] 26 & 4-52

areas at <93_C (200_F), or plant- [ 4-53

specific justification is provided in

accordance with ACl 349-85; & for

embedded steel or rebar maintained

at <316 deg C.
Lose protection of safety related control Not stated Not stated Non-significant because radiation 4-29 41, 58
equipment. dose is low compared to the level 4-53 -59

causing degradation.
Lose protection of safety related control Not stated Not stated Non-significant for concrete not 4-20 10 4- 59
equipment. exposed to aggressive environment |23 & 4-49

(pH <11.5 chlorides >500 ppm); or | to 4-51

concrete mix meets the

requirements of ACI 318-63 or 349-

85 (air content 3-6% water-to-

cement ratio 0.35-0.45).
Lose protection of safety related control Not stated Not stated Non-significant because the 4-41 43 60
equipment. compressive stresses are low.
Lose protecton of safety related control Not stated Not stated Non-significant because most 4-44, 445 61
equipment. concrete shrinkage occurs in first

five years of a structure's life.
Lose protection of safety related control Not stated |&E Bulletin 80-11 & Inspection of Bulietin 80-11 & 514,515 62
equipment. Information Notice monitoring & corrective action of

No. 87-67. Info. Notice 87-67.

Lose protection of salety related control Not stated Not stated Non-significant because concrete 4-72to 4- 63
equipment. structures are designed according to| 83

ACI 318 or its equivalent.
Lose protection of safety related control Not stated Not stated Non-significant bacause cathodic 4-84, 485 64
equipment. protection systems operate at a level

well below the 1000 mAMA2 level

that cause degradation.
Lose protection of safety related contro! Not stated Not stated Degradation is non-significant for 4-64, 4-65) 65
equipment. structural steel components, metal |& 4-70, 4-

sidings, & liners maintained at 71

temperatures <371 deg C (<700_F).
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66] Class 1 Structures | Control Structural Steel Carbon steel Not stated EMBR/R Loss of fracture
Room/Building toughness

67| Class 1 Structures | Controi Structural Steel Carbon steel Not stated CORR Unresolved | Loss of material
Room/Building

68| Class 1 Structures | Control Structural Steel Carbon steel Not stated FAT Cumulative tatigue
Room/Building damage

69| Ciass 1 Structures | Control Steel Piles Carbon steel Not stated CORR Loss of material
Room/Building

70| Class 1 Structures | Auxiliary Building; Foundation & Concrete Not stated FRZ-THAW Scaling. cracking, &
Diesel Generator Extenor Concrete spaliing
Building; Turbine Below Grade
Building; & Utility/
Piping Tunnels

71| Class 1 Structures | Auxiliary Building; Foundation & Concrete Not stated LEACH Increase of porosity
Diesel Generator Exterior Concrete & permeability
Building; Turbine Below Grade
Building; & Utility/
Piping Tunnels

72| Class 1 Structures | Auxiliary Building; Foundation & Concrete Not stated AGR-CHEM Increase of porosity
Diesel Generator Exterior Concrete Unresolved & permeability,
Building; Turbine Bewow Grade cracking, & spalling
Building; & Utility/
Piping Tunnels

73| Class 1 Structures | Awxliary Building; Foundation & Concrete Not stated AGREAC Expansion &
Diesel Generator Exterior Concrete cracking
Building; Turbine Below Grade
Building; & Utility/
Piping Tunnels

74| Class 1 Structures | Auxiliary Building; | Foundahon & Concrete Not stated CORR/RE Cracking, spalling,
Diesel Generator Extenor Concrete Unresolved loss of bond, & loss
Building; Turbine Below Grade of matenal
Building; & Utlity/
Piping Tunnels

75| Class 1 Structures | Auxiliary Building; Foundation & Concrete Not stated CREEP Deformation
Diesel Generator Exterior Concrete
Building; Turbine Below Grade
Building; & Utility/ ‘
Piping Tunnels

76| Class 1 Structures | Auxiliary Buitding; | Foundation & Concrete Not stated SHRINK Cracking
Diesel Generator Exterior Concrete
Building; Turbine Below Grade
Building; & Utility/
Piping Tunnels

77] Class 1 Structures | Auxiliary Buiiding; Foundation & Concrete Not stated FAT Cumulative fatigue
Diesel Generator Exterior Concrete damage
Building; Turbine Below Grade
Buiiding; & Utility/
Piping Tunnels

78| Class 1 Structures | Auxiliary Building; Foundation & Concrete Not stated CATH Cathodic protection
Diesel Generator Exterior Concrete effect on bond
Building; Turbine Below Grade strength
Building; & Utility/
Piping Tunnels

79[ Class 1 Structures | Auxiliary Buiding; | Foundation & Concrete Not stated SETTLE (Applicable] Cracking, increase
Diesel Generator Exterior Concrete only to concrete in component stress
Building; Turbine Below Grade foundations) level, distortion.
Building; & Utility/

Piping Tunnels
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Lose protection of satety related control Not stated Not stated Non-significant because radiation 4-65 -68, 66
equipment. dose is low compared to the level 4-71
causing degradation.
Lose protection of safety related control | Not stated Select plant-specific This item was not the focus of this  [5-11,5-12] 67|
equipment. program for below NRC review.
grade structural steel
not periodically
(More)
Lose protection of safety related control Not stated Not stated Non-significant because steel 4-72 to 4- 68
equipment. structures are designed according to| 83
AISC Code or equivalent.
Lose protection of safety related control Not stated Not stated Nor-significant because piles driven | 4-60, 4- 69
equipment. in undisturbed soil are unaffected & |61
those driven in disturbed soil suffer
minor corrosion in a small area of
metal.
Lose protection of safety related Not stated Not stated Non-significant for component 4-3t104-81 70
equipment. located in a geographic region of
weatherning index <100 day-inch/yr or]
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACI
349-85.
Lose protection of safety related Not stated Not stated Non-significant for components not |4-8 to 4- 71
equipment. exposed to flowing water or 12
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Lose protecton of safety related Not stated Select plant-specific This item was not the focus of this |57 to5-8] 72
equipment. program that may NRC review.
include monitoring of
ground water (More)
Lose protection of safety related Not stated Not stated Non-significant for components 4-16to4-| 73
equipment. constructed from aggregate taken |19
from regions other than those known
to cause alkali-aggregats reactions,
or aggregales tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.
Lose protection of safety related Not stated Select plant-specific This item was not the focus of this |5-7t05-9{ 74
lequipment. program, e.9. ground NRC review.
watsr monitoring,
inspection, & testing
Lose protecton of safety related Not stated Not stated Non-significant because the 4-41 43 75
equipment. compressive stresses are jfow.
Lose protection of safety related Not stated Not stated Non-significant because most 4-44, 445 76
equipment. concrete shrinkage occurs in first
five years of a structure's life.
Lose protection of safety related Not stated Not stated Non-significant because concrete  [4-72to 4-] 77
equipment. structures are designed according to] 83
ACI 318 or its equivalent.
Lose protection of safety related Not stated Not stated Non-significant because cathodic 4-84,4-85 78
equipment. protection systems operate at a level
well below the 1000 mA/MRA2 leve!
that cause degradation.
Lose protection of safety related Not stated Plant setiement Structure settiement monitoring 54,55 79

equipment.

monitoning program.

during construction & continued
dunng operation for soft soii or

changes in ground water.
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80| Class 1 Structures | Aundliary Building; Exterior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, &
Diesel Generator Above Grade spalling
Building; Turbine
Building; & Utility/
Piping Tunnels
81| Class 1 Structures | Auxiliary Building; Exterior Concrete Concrete Not stated LEACH Increase of porosity
Diesel Generator Above Grade & permeability
Building; Turbine
Building; & Utility/
Piping Tunnels
82f Class 1 Structures | Auxiliary Building; Extenor Concrete Concrete Not stated AGR-CHEM Increase of porosity
Diesel Generator Above Grade & permeability,
Building; Turbine cracking, & spalling
Building; & Utility/
Piping Tunneis
83| Class 1 Structures | Auxiliary Building; | Exterior Concrete Concrete Not stated AGREAC Expansion &
Diesel Generator Above Grade cracking
Building; Turbine
Building; & Utility/
Piping Tunnels
84| Class 1 Structures | Auxiliary Building; Exterior Concrete Concrete Not stated CORR/RE Cracking, spalling,
Diesel Generator Above Grade loss of bond, & loss
Building; Turbine of matenal
Building; & Utility/
Piping Tunnels
85| Class 1 Structures | Auxiliary Building; | Exterior Concrete Concrete Not stated CREEP Deformation
Diesel Generator Above Grade
Building; Turbine
Building; & Utility/
Piping Tunnels
86| Class 1 Structures | Auxiliary Building; Exterior Concrete Concrete Not stated SHRINK Cracking
Diesel Generator Above Grade
Building; Turbine
Building; & Utility/
Piping Tunnels
87| Class 1 Structures | Auxiliary Building; Exterior Concrete Concrete Not stated FAT Cumulative fatigue
Diesel Generator Above Grade damage
Building; Turbine
Building; & Utility/
Piping Tunnels
88| Class 1 Structures | Auxiliary Building; | Exterior Concrete Concrete Not stated CATH Cathodic protection
Diesel Generator Above Grade effect on bond
Building; Turbine strength
Building; & Utitity/ .
Piping Tunnels
89| Class 1 Structures | Auxiliary Building; Interior Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity
Diesel Generator Walis/ Columns; & permeability,
Building; Turbine Interior Concrete cracking, & spalling
Building; & Utility/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
90] Class 1 Structures | Auxiliary Building: Interior Concrete Concrete, Mortar Not stated AGREAC Expansion &
Diesel Generator Walls/ Columns; cracking
Building; Turbine interior Concrete
Building; & Utllity/ | Slabs/ Beams; &
Piping Tunnels Masonry Block

Walls




Table B.1 Galil Report for NUMARC Industry Reports Page 67B
Document: IR 90-06, Class 1 Structures Industry Report
Reviewed by: D. C.Ma/O. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. item
Lose protection of safety related Not stated Not stated Non-significant for components 4-3t04-8| 80
equipment. located in a geographic region of

weathering index <100 day-in.Ar; or

concrete mix design meets air

content & water-to-cement ratio

requirements of AC! 318-63 or ACI

349-85.
Lose protection of safety related Not stated Not stated Non-significant for components not | 4-8 to 4- 81
equipment. exposed to flowing water or 12

constructed using ACI 201.2R-77 to

ensure dense, well-cured concrete

with low permeability.
Lose protection of safety related Not stated Not stated Non-significant for components not | 4-13 to 4- 82
equipment. exposed to aggressive environment | 15

(PH <5.5, chloride >500 ppm, &

sulfate >1500 ppm); or exposed to

aggressive groundwater for

intermittent periods only.
Lose protection of safety related Not stated Not stated Non-significant for components 4-16t04-| 83
equipment. constructed from aggregate taken |19

from regions other than those known

to cause alkali-aggregate reactions,

or aggregates tested in accordance

with ASTM C295 or C227 were

shown to be non-reactive.
Lose protection of safety related Not stated Not stated Non-significant for concrete not 4-20 to 4- 84
equipment. exposed to aggressive environment |23 & 4-49

(PH <11.5 chiorides >500 ppm); or | to 4-51

concrele mix meets the

requirements of AC! 318-63 or 349-

85 (air content 3-6% water-to-

cement ratio 0.35-0.45).
Lose protection of safety related Not stated Not stated Non-significant because the 4-41 43 85
equipment. compressive stresses are low.
Lose protection of safety related Not stated Not stated Non-significant because most 4-44, 445 B6
equipment. concrete shrinkage occurs in first

five years of a structure's life.
Lose protection of safety related Not stated Not stated Non-significant because concrete |[4-72 to 4- 87

" lequipment. structures are designed according to} 83

ACI 318 or its equivalent.
Lose protection of safety related Not stated Not stated Non-significant because cathodic 4-844-85| 88
equipment. protection systems operate at a level

well below the 1000 mAMA2 level

that cause degradation.
Lose protection of safety related Not stated Not stated Non-significant for components not |4-13 to 4- 83
equipment. exposed to aggressive environment {15

(pH <5.5, chloride >500 ppm, &

sulfate >1500 ppm); or exposed to

aggressive groundwater for

intermittent periods oniy.
Lose protecton of safety related Not stated Not stated Same as for foundation & exterior 4-16to4-| 90|
equipment. concrete above & below grade 19
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91] Class 1 Structures | Auxiliary Building; Interior Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength &
Diesel Generator Walls/ Columns; modulus
Building: Turbine Interior Concrete
Building; & Utility/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
92] Class 1 Structures | Auxiliary Building; Interior Concrete Concrete, Mortar Not stated EMBR/IR Loss of strength &
Diesel Generator Walls/ Columns; modulus
Building; Turbine Interior Concrete
Building; & Utility/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
a3l Class 1 Structures | Auxiliary Building; Interior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spalling,
Diesel Generator Walls/ Columns; loss of bond, & loss
Building; Turbine interior Concrete of material
Building; & Utility/ | Slabs/ Beams; &
Piping Tunneis Masonry Block
Walls
94| Class 1 Structures | Auxiliary Building; Intenior Concrete Concrete, Mortar Not stated CREEP Detormaton
Diesel Generator Walls/ Columns;
Building; Turbine interior Concrete
Building; & Utility/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
95| Class 1 Structures | Auxiliary Building; interior Concrete Concrete, Mortar Not stated SHRINK Cracking
Diesel Generator Walls/ Columns; :
Building; Turbine Interior Concrete
Building; & Utlity/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
96| Class 1 Structures | Auxiliary Building; Interior Concrete Concrete, Mortar Not stated MASON-BLOC Cracking of masonry
Diesel Generator Walls/ Columns; (Applicable only to | block walls
Building; Turbine Interior Concrete masonry biock wall)
Building; & Utility/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
97| Class 1 Structures | Auxiliary Buiding; Intenor Concrete Concrete, Mortar Not stated FAT (Applicable only| Cumulative fatigue
Diesel Generator Walls/ Columns; to concrete damage
Building; Turbine Interior Concrete structures)
Building; & Utility/ | Slabs/ Beams; &
Piping Tunnels Masonry Block
Walls
98| Class 1 Structures | Auxiliary Building; Intenior Concrete Concrete, Mortar Not stated CATH Cathodic protection
Diesel Generator Walls/ Columns; effect on bond
Building; Turbine interior Concrete strength
Building; & Utllity/ | Slabs/ Beams; &
Piping Tunneis Masonry Block
Walls
99| Class 1 Structures | Auxihiary Building; | Structural Steel Carbon stee! Not stated ELE-TEMP Loss of strength &
Diesel Generator moduius
Building; Turbine
Building; & Utility/
Piping Tunnels
100| Class 1 Structures | Auxiliary Building; | Structural Steel Carbon steel Not stated EMBR/IR Loss of fracture
Diesel Generator toughness
Building; Turbine
Building; & Utility/
Piping Tunnels
101 Class 1 Structures | Auxiliary Building; | Structural Steel Carbon steel Not stated CORR Unresolved | Loss of material
Diesel Generator
Building; Turbine
Building; & Utlity/
Piping Tunnels
102| Class 1 Structures | Auxiliary Building; | Structural Steel Carbon steel Not stated FAT Cumulative fatigue
Diesel Generator damage
Building; Turbine
Building; & Utility/

Piping Tunnels
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Lose protection of safety related Not stated Not stated Non-significant for concrete 4-24to4-| 91
equipment. maintained at <66_C (150_F) & | 29& 4-52
areas at <93_C (200_F), or plant- | 4-53
specific justification is provided in
accordance with AC! 349-85; & for
embedded steel or rebar maintained
at <316 deg C.
Lose protection of safety related Not stated Not stated Non-significant because radiation 4-29 -41; 92
equipment. dose is low compared to the level 4-53 -59
causing degradation.
Lose protection of safety related Not stated Not stated Non-significant for concrete not 4-20 to 4- 93
equipment. exposed to aggressive environment |23 & 4-49
(PH <11.5 chiorides >500 ppm); or |to 4-51
concrete mix meets the
requirements of ACl 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).
Lose protection of safety related Not stated Not stated Non-significant because the 4-41 43 94
equipment. compressive stresses are low.
Lose protection of safety refated Not stated Not stated Non-significant because most 4-44, 445 95
equipment. concrete shrinkage occurs in first
five years of a structure's life.
Lose protection of safety related Not stated I&E Bulletin 80-11 & inspection of Bulietin 80-11 & 514,515 96
equipment. Information Notice monitoring & corrective action of
No. 87-67. Info. Notice 87-67.
Lose protection of safety related Not stated Not stated Non-significant because concrete 4-72 to 4- 97
equipment. structures are designed according to| 83
ACI 318 or its equivalent.
Lose protection of safety related Not stated Not stated Non-significant because cathodic 4-84, 4-85] 98
equipment. protection systems operate at a level
well below the 1000 mAMA2 level
that cause degradation.
Lose protection of safety related Not stated Not stated Degradation is non-significant for 4-64, 4651 99
equipment. structural steel components, metal | & 4-70, 4-
sidings, & liners maintained at 71
temperatures <371C (<700_F).
Lose protecton of safety related Not stated Not stated Non-significant because radiation 4-65-68, | 100
equipment. dose is low compared to the level 4-71
causing degradation.
Lose protection of satety related Not stated Select plant-specific This item was not the focus of this | 5-1 1,512 101
equipment. program for below NRC review.
grade structural steel
not (More)
Lose protecton of safety related Not stated Not stated Non-significant because steel 4-72t0 4-| 102

equipment.

structures are designed according to] 83
AISC Code or equivalent.
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103{ Class 1 Structures | Auxiliary Building; Steel Piles Carbon steel Not stated CORR Loss of material
Diesel Generator
Building; Turbine
Building; & Utility/
Piping Tunnels
104] Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated FRZ-THAW Scaling, cracking. &
Exterior Concrete spalling
Below Grade
105] Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated LEACH Increase of porosity
Exterior Concrete - & permeability
Below Grade
106| Class 1 Structures | Radwaste Building | Foundaton & Concrete Not stated AGR-CHEM Increase of porosity
Exterior Concrete ) Unresolved & permeability,
Below Grade cracking, & spalling
107| Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated AGREAC Expansion &
Exterior Concrete cracking
Below Grade
108] Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated CORR/RE Cracking, spalling,
Exterior Concrete Unresoived loss of bond, & loss
Below Grade of material
109[ Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated CREEP Deformation
Exterior Concrete
Below Grade
110] Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated SHRINK Cracking
Exterior Concrete
Below Grade
111| Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated FAT Cumulative fatigue
Exterior Concrete damage
Below Grade ,
112] Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated CATH Cathodic protection
Exterior Concrete effect on bond
Below Grade strength
113| Class 1 Structures | Radwaste Building | Foundation & Concrete Not stated SETTLE (Applicable{ Cracking, in-crease
Exterior Concrete only to concrete in component stress
Below Grade foundations) level, distortion.
114| Class 1 Structures | Radwaste Building | Exterior Concrete Concrete - Not stated FRZ-THAW Scaling, cracking, &
.| Above Grade spalling
115| Class 1 Structures | Radwaste Building | Exterior Concrete Concrete Not stated LEACH increase of porosity
Above Grade & permeability
116 Class 1 Structures | Radwaste Building | Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity
Above Grade & permeability,

cracking, & spaliing




Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-06, Class 1 Structures Industry Report
D. C. Ma/O. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure

Reviewed by:

Reported progs

Rel.progs

Report Recommendations

Page 698

Page No. Item

Lose protection of safety related
equipment.

Not stated

Not stated

Non-significant because piles driven
in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor corrosion in a small area of
metal.

4-60, 4-61

103

Radiation Release.

Not stated

Not stated

Non-significant for component
located in a geographic region of
weathering index <100 day-inch/yr of]
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACl
349-85.

4-3to0 4-8

104

Radiation Release.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
ensure dense, weil-cured concrete
with low permeability.

4-8 to 4-
12

105

Radiation Release.

Not stated

Select plant-specific
program that may

include monitoring of
ground water (More)

This item was not the focus of this
NRC review.

571059

106

Radation Release.

Not stated

Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C285 or C227 were
shown fo be non-reactive.

4-16 to 4-
19

107

Radiation Release.

Not stated

Select plant-specific
program, e.g. ground
watser monitoring,
inspection, & testing

This item was not the focus of this
NRC review.

57t 59

108

Radiation Release.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41-43

109

Radiaton Release.

Not stated

Not stated

Non-significant because most
concrete shrinkage occurs in first
five years of a structure's life.

4-44, 445

110

Radiation Release.

Not stated

Not stated

Non-significant bacause concrete
structures are designed according to
AC! 318 or its equivalent.

4-72 to 4-
83

i

Radiation Release.

Not stated

Not stated

Non-significant because cathodic
protection systems operate at a level
well below the 1000 mA/ftA2 jevel
that cause degradation.

4-84, 4-85)

112

Radiation Release.

Not stated

Plant setiement
monitoring program.

Structure settiement monitoring
during construction & continued
during operation for soft soil or
changes in ground water.

5-4 55

113

Radiation Release.

Not stated

Not stated

Non-significant for components
located in a geographic region of
weathenng index <100 day-in.Ar; or
concrete mix design meets air
content & water-to-cement ratio
requirements of AC| 318-63 or ACI
349-85.

4-3t0 4-8

114

Radiaton Release.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-810 4-
12

115

Radaton Release.

Not stated

Not stated

Non-significant for components not
exposed to aggressive environment
{pH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-13 to 4-
18

116
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117] Class 1 Stuctures | Radwaste Building | Extenior Concrete Concrete Not stated AGREAC Expansion &
Above Grade cracking
118| Class 1 Structures | Radwaste Building | Extenor Concrete Concrete Not stated CORR/RE Cracking, spalling,
Above Grade loss of bond, & loss
of matenial
119] Class 1 Structures | Radwaste Building | Extenor Concrete Concrete Not stated CREEP Deformation
Above Grade
12q Class 1 Structures | Radwaste Building | Exterior Concrete Concrete Not stated SHRINK Cracking
Above Grade
121| Class 1 Structures | Radwaste Building | Exterior Concrete Concrete Not stated FAT Cumulative tatgue
Above Grade damage
122| Class 1 Structures | Radwaste Building | Exterior Concrete Concrete Not stated CATH Cathodic protection
Above Grade effect on bond
strength
123| Class 1 Structures | Radwaste Building | Interior Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosily
Walis/ Columns; & permeability,
Interior Concrete cracking, & spalling
Slabs/ Beams; &
Masonry Block
Walls
124] Class 1 Structures | Radwaste Building | interior Concrete Concrete, Mortar Not stated AGREAC Expansion &
Walls/ Columns; cracking
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
125 Class 1 Structures | Radwaste Building | Intenor Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength &
Walls/ Columns; modulus
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
126| Class 1 Structures | Radwaste Building | Interior Concrete Concrete, Mortar Not stated EMBR/R Loss ot strength &
Walls/ Columns; modulus
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
127| Class 1 Structures | Radwaste Building | Interior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spalling,
Walls/ Columns; loss of bond, & loss
Interior Concrete of material
Slabs/ Beams; &
Masonry Block
Wallis
128} Class 1 Structures | Radwaste Building | interior Concrete Concrete, Mortar Not stated CREEP Deformation
Wa's/ Columns;
In:=nor Concrete
Slaps/ Beams; &
Masonry Block
Walls
129| Class 1 Structures | Radwaste Building | Interior Concrete Concrete, Mortar Not stated SHRINK Cracking
Walls/ Columns;

Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
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Radiation Release.

Not stated

Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.

4-16 to 4-
19

17

Radiation Release.

Not stated

Not stated

Non-significant for concrete not
exposed to aggressive environment
{PH <11.5 chiorides >500 ppm); or
concrete mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).

4-20 to 4-
23 & 449
to 4-51

118

Radiation Release.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41-43

119

Radiation Release.

Not stated

Not stated

Non-significant because most
Looncrete shrinkage occurs in first
five years of a structure's life.

4-44, 445

120

Radiaton Release.

Not stated

Not stated

Non-significant because concrete
structures are designed according to
ACI 318 or its equivalent.

4-72 to 4-
83

121

Radation Release.

Not stated

Not stated

Non-significant because cathodic
protection systems operate at a level
well below the 1000 mA/MtA2 level
that cause degradation.

4-84, 4-85

122

Radiation Release.

Not stated

Not stated

Non-significant for components not
exposed to aggressive environment
(pH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-13t0 4-
15

123

Radation Release.

Not stated

Not stated

Same as for foundation & exterior
concrete above & below grade

4-16t0 4
19

124

Radiation Release.

Not stated

Not stated

Non-significant tor concrete
maintained at <66_C (150_F) & local
areas at <93_C (200_F), or ptant-
specific justification is provided in
accordance with AC! 349-85; & for
embedded steel or rebar maintained
at <316 deg C.

4-24to 4-
29 & 4-52
4-53

125

Radiation Release.

Not stated

Not stated

Non-significant because radiation
dose is low compared to the level
causing degradation.

4-29 41;
4-53 -59

126

Radiation Release.

Not stated

Not stated

Non-significant for concrete not
exposad to aggressive environment
(pH <11.5 chiorides >500 ppmy); or
concrete mix meets the
requirements of AC| 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).

4-20 to 4-
23 & 449
to 4-51

127

Radiation Release.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41 43

128

Radiation Release.

Not stated

Not stated

Non-significant because most
concrete shrinkage occurs in first
five years of a structure's life.

4-44, 445

129
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130| Class 1 Structures | Radwaste Building [ Interior Concrete Concrete, Mortar Not stated MASON-BLOC Cracking of masonry
Walls/ Columns; -Applicable only to | block walls
Interior Concrete masonry block walls
Slabs/ Beams; &
Masonry Block
Walls
131 Ciass 1 Structures | Radwaste Building | Interior Concrete Concrete, Mortar Not stated FAT (Applicable only] Cumulative fabgue
Walls/ Columns; to concrete damage
Interior Concrete structures)
Slabs/ Beams; &
Masonry Block
Walls
132] Class 1 Structures | Radwaste Building | Intenior Concrate Concrete, Mortar Not stated CATH Cathodic protection
Walls/ Columns; effect on bond
interior Concrete strength
Slabs/ Beams; &
Masonry Block
Walls
133f Class 1 Structures | Radwaste Building | Structural Steel Carbon steel Not stated ELE-TEMP Loss of strength &
modulus
134 Class 1 Structures | Radwaste Building | Structural Steel Carbon steel Not stated EMBR/IR Loss of fracture
toughness
135| Class 1 Structures | Radwaste Building | Structural Stee! Carbon steel Not stated CORR Unresoived | Loss of materiat
136| Class 1 Structures | Radwaste Building | Structural Steel Carbon steel Not stated FAT Cumulative tatigue
damage
137 Class 1 Structures | Radwaste Building | Steel Piles Carbon steel Not stated CORR Loss of material
138| Class 1 Structures | Switchgear Room Interior Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity
Walls/ Columns; & permeability,
interior Concrete cracking, & spalling
Slabs/ Beams; &
Masonry Block
Walls
139 Class 1 Structures | Switchgear Room Interior Concrete Concrete, Mortar Not stated AGREAC Expansion &
Walls/ Columns; cracking
Intenior Concrete
Slabs/ Beams; &
Masonry Block
Walls
140] Class 1 Structures | Switchgear Room Interior Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength &
Walls/ Columns; modulus
intenior Concrete
Slabs/ Beams; &
Masonry Block
Walls
141] Class 1 Structures | Switchgear Room | Interior Concrete Concrete, Mortar Not stated EMBR/R Loss of strength &
Walls/ Columns; modulus
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
142| Class 1 Structures | Switchgear Room | Interior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spalling,
Walls/ Columns; ' loss of bond, & loss
Interior Concrete of material
Slabs/ Beams; &
Masonry Block

Walls
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Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. Item
Radiation Release. Not stated I&E Bulletin 80-11 & inspection of Bulietin 80-11 & 514,515 130
Information Notice monitoring & corrective action of
No. 87-67. Info. Notice 87-67.
Radiaton Release. Not stated Not stated Non-significant because concrete {4-72to 4-{ 131
structures are designed according to| 83
ACI 318 or its squivalent.
Radiation Relsase. Not stated Not stated Non-significant because cathodic | 4-84, 4-85( 132
protection systems operate at a level
well below the 1000 mA/MtA2 level
that cause degradation.
Radiaton Release. Not stated Not stated Degradation is non-significant for 4-64, 4-65 133
structural steel components, metal |& 4-7C. 4-
sidings, & liners maintained at 7
temperatures <371 deg C (<700_F).
Radaton Release. Not stated Not stated Non-significant because radiation |4-65-68. | 134
dose is low compared to the level 4-71
causing degradation.
Radiation Release. Not stated Select plant-specific This item was not the focus of this | 5-11, 5-12] 135
program for below NRC review.
grade structural stee!
not period. (More)
Radaton Release. Not stated Not stated Non-significant because steel 4-72t04-| 136
structures are designed according to] 83
. AISC Code or equivalent.
Radaton Release. Not stated Not stated Non-significant because piles driven|4-60,. 4-61[ 137
in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor corrosion in a small area of
metaj.
Lose protection of safety related Not stated Not stated Non-significant for components not |4-13to 4-] 138
equipment. exposed to aggressive environment |15
(pH <5.5, chioride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.
Lose protecton of safety related Not stated Not stated Non-significant for components 4-16to 4-] 139
equipment. constructed from aggregate taken |19
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.
Lose protecton ot safety related Not stated Not stated Non-significant for concrete 4-24t04-| 140
equipment. ‘ maintained at <66_C (150_F) & local 29 & 4-52
areas at <33_C (200_F), or plant- 4-53
specific justification is provided in
jaccordance with ACI 349-85; & for
embedded steel or rebar maintained
at<316deg C.
Lose protection of safety related Not stated Not stated Non-significant because radiation 4-29-41; | 141
equipment. dose is low compared to the level 4-53 -59
causing degradation.
Lose protecton of safety related Not stated Not stated Non-significant for concrete not 4-20to 4-| 142
equipment. exposed to aggressive environment |23 & 4-49
(pH <11.5 chlorides >500 ppm); or | to 4-51

concrete mix meets the
requirements of ACl 318-63 or 349-

85 (air content 3-6% water-to-
cement ratio 0.35-0.45).
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143| Class 1 Structures | Switchgear Room Interior Concrete Concrete, Mortar Not stated CREEP Deformation
Walls/ Columns;
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
144| Class 1 Structures | Switchgear Room Interior Concrete Concrete, Mortar Not stated SHRINK Cracking
Walls/ Columns;
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
145| Class 1 Structures | Switchgear Room | Intenior Concrete Concrete, Mortar Not stated FAT (Applicable only] Cumulative fatigue
Walls/ Columns; to concrete damage
Intenior Concrete structures)
Slabs/ Beams; &
Masonry Block
Walls
146| Ciass 1 Structures | Switchgear Room Interior Concrete Concrete, Mortar Not stated CATH Cathodic protecton
Walls/ Columns; effect on bong
Interior Concrete strength
Slabs/ Beams; &
Masonry Block
Walis
147| Class 1 Structures | Switchgear Room | Masonry Block Concrete, Mortar Not stated MASON-BLOC Craclang o! masonry
Walls block walls
148| Class 1 Structures | Switchgear Room Structural Steel Carbon steel Not stated ELE-TEMP Loss of strength &
modulus
149| Class 1 Structures | Switchgear Room | Structural Steel Carbon steel Not stated EMBR/IR Loss of fracture
toughness
150| Class 1 Structures | Switchgear Room | Structural Steel Carbon steel Not stated FAT Cumulative tatgue
damage
151 Class 1 Structures | Switchgear Room Steel Piles Carbon steel Not stated CORR Loss of material
152| Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated FRZ-THAW Scaling, cracking, &
Pump House Exterior Concrete spalling
Below Grade
153 Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated LEACH Increase of porosity
Pump House Exterior Concrete & permeability
Below Grade
154] Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated AGR-CHEM Increase of porosity
Pump House Exterior Concrete Unresolved & permeability,
Below Grade cracking, & spaliing
155| Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated AGREAC Expansion &
Pump House Extenor Concrete cracking
Below Grade
156) Class t Structures | Auxiliary Feedwater | Foundation & Concrete Not stated CORR/RE Cracking, spaliing,
Pump House Exterior Concrete Unresolved loss of bond, & loss
Below Grade of matenal
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Lose protection of safety related Not stated Not stated Non-significant because the 4-41 -43 143
equipment. compressive stresses are low.
Lose protection of safety related Not stated Not stated Non-significant because most 4-44, 445 144
equipment. concrete shrinkage occurs in first
five years of a structure's life.
Lose protection of safety related Not stated Not stated Non-significant bacause concrete 4-72to 4-| 145
equipment. structures are designed according to} 83
ACI 318 or its equivalent.
Lose protection of safety related Not stated Not stated Non-significant because cathodic 4-84 4-85 146
equipment. protection systems operate at a level
well below the 1000 mAMA2 level
that cause degradaton.
Lose protection of safety related Not stated I&E Bulletin 80-11 & Inspection of Bulletin 80-11 & 514,515 147
equipment. Information Notice monitoring & corrective action of
No. 87-67. Info. Notice 87-67.
Lose protection of safety related Not stated Not stated Degradation is non-significant for 4-64, 4-65 148
equipment. structural steel components, metal | & 4-70, 4-
sidings, & liners maintained at 71
temperatures <371 deg C (<700_F).
Lose protection of safety related Not stated Not stated Non-significant because radiation 4-65-68, | 149
equipment. dose is low compared to the level 4-71
causing degradation.
Lose protection of safety related Not stated Not stated Non-significant because steel 4-72to4-| 150
equipment. structures are designed according to| 83
AISC Code or equivalent.
Lose protection of safety related Not stated Not stated Non-significant because piles driven | 4-60, 4-61 151
equipment. in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor cofrosion in a small area of
metal.
Loss of teedwater. Not stated Not stated Non-significant for component 4-3to 4-8| 152
located in a geographic region of
weathering index <100 day-inch/yr o
concrete mix design meets the air
content and water-to-cement rato
requirements of ACI 318-63 or ACI
345-85.
Loss of teedwater. Not stated Not stated Non-significant for components not {4-8 to 4- 183
exposed to fiowing water or 12
constructed using ACl 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Loss of feedwater. Not stated Select plant-specific This item was not the focus of this |5-7t0 59| 154
program that may NRC review.
include monitoning of
ground water (More)
Loss of feadwater. Not stated Not stated Non-significant for components 4-16t0 4-| 155
constructad from aggregate taken |19
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactve. :
Loss of feedwatet. Not stated Select plant-specific This item was not the focus of this |5-7t0 5-9| 156
program, e.g. ground NRC review.
water monitoring,
inspection, & testing
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157] Class 1 Structures Auxliary Feedwater | Foundation & Concrete Not stated CREEP Deformation
Pump House Exterior Concrete .
Below Grade
158| Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated SHRINK Cracking
Pump House Exterior Concrete
Below Grade
159} Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated FAT Cumulative fatigue
Pump House Exterior Concrete damage
Below Grade
160f Class 1 Structures | Auxiliary Feedwater | Foundation & Concrete Not stated CATH Cathodic protection
Pump House Exterior Concrete effect on bond
Below Grade strength
161| Class 1 Structures | Auxiliary Feeowater | Foundation & Concrete Not stated SETTLE (Applicable| Cracking, in-crease
Pump House Exterior Concrete only to concrete in component stress
Below Grade foundations) level, distortion.
162] Class 1 Structures | Auxiliary Feeawater | Exterior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, &
Pump House Above Grade spalling
163| Class 1 Structures | Auxliary Feedwater | Exterior Concrete Concrete Not stated LEACH Increase of porosity
Pump House Above Grade & permeability
164] Class 1 Structures | Auxiliary Feedwater | Exterior Goncrete | Concrote Not stated AGR-CHEM increase of porosity
Pump House Above Grade & permeability,
cracking, & spalling
165| Class 1 Structures | Auxliary Feedwater | Exterior Concrete Concrete Not stated AGREAC Expansion &
Pump House Above Grade cracking
166| Class 1 Structures | Auxiliary Feedwater | Exterior Concrets Concrete Not stated CORR/RE Cracking, spalling,
Pump House Above Grade loss of bond, & loss
of matenal
167| Class 1 Structures | Auxliary Feedwater | Exterior Concrete Concrete Not stated CREEP Deformation
Pump House Above Grade
168| Class 1 Structures | Awxdliary Feedwater | Extenor Concrete Concrete Not stated SHRINK Cracking
Pump House Above Grade
169| Class 1 Structures | Awxdliary Feedwater | Exterior Concrete Concrete Not stated FAT Cumulative fatigue
Pump House Above Grade damage
170} Class 1 Structures | Auxliary Feedwater | Exterior Concrete Concrete Not stated CATH Cathodic protection
Pump House Above Grade effect on bond
strength
171| Class 1 Structures | Auxiliary Feedwater { Interior Concrete Concrete, Mortar Not stated AGR-CHEM increase of porosity
Pump House Walls/ Columns; & permeability,
Interior Concrete cracking, & spalling
Slabs/ Beams; &
Masonry Biock

Walls
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Loss of feedwater.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41 43 157

Loss of feedwater.

Not stated

Not stated

Non-significant because most
concrete shrinkage occurs in first
five years of a structure's life.

4-44, 4-45] 158

Loss of feedwater.

Not stated

Not stated

Non-significant because concrete
structures are designed according to
ACI 318 or its equivalent.

4-72t0 4-| 159

83

Loss of teedwater.

Not stated

Not stated

Non-significant because cathodic
protection systems operate at a level
well below the 1000 mAMA2 level
that cause degradation.

4-84, 4-85 160

Loss of teedwater.

Not stated

Plant setiement

monitoring program.

Structure settiement monitoring
during construction & continued
during operation for soft soil or
changes in ground water.

54 55 161

Loss of fesawater.

Not stated

Not stated

Non-significant for components
located in a geographic region of
weathering index <100 day-in.Ayr; or
concrete mix design meets ajr
content & water-to-cement ratio
requirements of AC| 318-63 or ACI
349-85.

4-3t04-8] 162

Loss of teedwater.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-8 to 4-
12

163

Loss of feedwater.

Not stated

Not stated

Non-significant for components not
exposed to aggressive environment
(PH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-13to0 4-
15

Loss of teedwater.

Not stated

Not stated

Non-significant for components
construcled from aggregats taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.

4-16to 4-| 165

18

Loss of teedwater.

Not stated

Not stated

Non-significant for concrete not
exposed to aggressive environment
(PH <11.5 chlorides >500 ppm); or
concrete mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratic 0.35-0.45).

4-20 to 4-
23 & 449
to 4-51

166

Loss of feedwater.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41 -43 167

Loss of feedwater,

Not stated

Not stated

Non-significant because most
concrete shrinkage occurs in first
five years of a structure's life.

4-44, 4451 168

Loss of feedwater.

Not stated

Not stated

Non-significant because concrate
structures are designed according to
ACI 318 or its equivalent.

4-72 to 4-
83

169

Loss of teedwater.

Not stated

Not stated

Non-significant because cathodic
Protection systems operats at a level
well below the 1000 mAMA2 level
that cause degradation.

4-84, 4-85 170

Loss of feedwater.

Not stated

Not stated

Non-significant for components not
éxposed to aggressive environment
(pH <5.5, chioride >500 ppm, &
sulfate >1500 ppm); or exposed to

aggressive groundwater for
intermittent periods only.

4-13 to 4-
15

171
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172] Class 1 Structures | Auxiliary Feedwater Interior Concrete Concrete, Mortar Not stated AGREAC Expansion &
Pump House Walls/ Columns; cracking
interior Concrete
Slabs/ Beams; &
Masonry Block
I Walls
173| Class 1 Structures | Auxiliary Feedwater Interior Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength &
Pump House Walls/ Columns; modulus
Interior Concrete
Siabs/ Beams; &
Masonry Block
Walls
174| Class 1 Structures | Auxiliary Feedwater Interior Concrete Concrets, Mortar Not stated EMBR/IR Loss of strength &
Pump House Walls/ Columns; modulus
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
175| Ciass 1 Structures | Auxliary Feedwater Interior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spalling,
Pump House Walls/ Columns; loss of bond, & loss
Interior Concrete of matenal
Slabs/ Beams; &
Masonry Block
Walls
176] Class 1 Structures | Auxiliary Feedwater |intenor Concrete Concrete, Mortar Not stated CREEP Deformaton
Pump House Walls/ Columns;
interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
177] Class 1 Stuctures | Auxiliary Feedwater | Interor Concrete Concrete, Mortar Not stated SHRINK Cracking
Pump House Walls/ Columns;
interior Concrete
Slabs/ Beams; &
Masonry Block
: Walls
778| Class 1 Structures | Auxliary Feedwater Intenor Concrete Concrete, Mortar Not stated MASON-BLOC Cracking of masonry
Pump House Walls/ Columns; (Applicable only to block walls
Interior Concrete masonry block walls
Slabs/ Beams; &
Masonry Biock
Walls
179 Class 1 Structures | Auxiliary Feedwater Interior Concrete Concrete, Mortar Not stated FAT (Applicable only] Cumulative fatgue
Pump House Walls/ Columns, to concrete damage
Interior Concrete structures)
Slabs/ Beams; &
Masonry Block
Walls
180| Class 1 Stuctures | Auxliary Feedwater Interior Concrete Concrete, Mortar Not stated CATH Cathodic protection
Pump House Walls/ Columns; eftect on bond
Interior Concrete strength
Slabs/ Beams; &
Masonry Block
Walls
181] Class 1 Structures | Auwndliary Feedwater Structural Steel Carbon steel Not stated ELE-TEMP Loss of strength &
Pump House modulus
182| Class 1 Structures | Auxiliary Feedwater | Structural Steel Carbon steel Not stated EMBR/R Loss of fracture
Pump House toughness
183 Class 1 Structures | Auxiliary Feedwater | Structural Steel Carbon steel Not stated CORR Unresolved | Loss of material
. Pump House
184 Class 1 Structures | Auxiliary Feedwater Structural Steel Carbon steel Not stated FAT Cumulative tatigue
Pump House damage
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Loss of feedwater. Not stated Not stated Same as for foundation & extenor 4-16to 4-| 172
concrete above & below grade 18

Loss of teeawater. Not stated Not stated Non-significant for concrete 4-24t04-] 173
maintained at <66_C (150_F) & loca‘ 29 & 4-52
areas at <93_C (200_F), or plant- 4-53
specific justification is provided in
accordance with ACI 345-85; & for
embedded steel or rebar maintained
at <316 deg C.

Loss of feedwater. Not stated Not stated Non-significant because radiation 4-29-41: | 174
dose is low compared to the level 4-53 -59
causing degradation.

Loss of teedwater. Not stated Not stated Non-significant for concrete not 4-20to 4-1 175
exposed to aggressive environment |23 & 4-49
(pH <11.5 chiorides >500 ppm); or |to 4-51
concrete mix meets the
requirements of AC| 318-63 or 349-

85 (air content 3-6% water-to-
cement ratio 0.35-0.45).

Loss ot teedwater. Not stated Not stated Non-significant because the 4-41-43 176
compressive stresses are low.

Loss of feedwater. Not stated Not stated Non-significant because most 4-44 4-45 177
concrete shrinkage occurs in first
five years of a structure's life.

Loss of feedwater. Not stated I&E Bulietin 80-11 & Inspection of Bulletin 80-11 & 5-14, 5-15( 178

Information Notice monitoring & corrective action of
No. 87-67. Info. Notice 87-67.

Loss of feedwater. Not stated Not stated Non-significant because concrete 4-72t0 4-| 179
structures are designed according to} 83
ACI 318 or its equivalent.

Loss of teedwater. Not stated Not stated Non-significant because cathodic 4-84, 4-85 180
protection systems operate at a leve!
well below the 1000 mAMA2 level
that cause degradation.

Loss of feedwater. Not stated Not stated Degradation is non-significant tor 4-64, 4-65 181
structural steel components, metal | & 4-70, 4-
sidings, & liners maintained at 71
temperatures <371 deg C (<700_F).

Loss of feedwater. Not stated Not stated Non-significant because radiation 4-65-68, | 182
dose is low compared to the level 4-71
causing degradaton.

Loss of feedwater. Not stated Select plant-specific This item was not the focus of this  |5-11, 5-12] 183

program for below NRC review.
. grade structural steel
not period. (More)

Loss of teedwater. Not stated Not stated Non-significant because steel 4-72t0 4-| 184

structures are designed according to| 83

AISC Code or equivalent.
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185] Class 1 Structures | Auxiliary Feedwater | Steel Piles Carbon stee! Not stated CORR Loss of material
Pump House
186{ Class 1 Structures | Containment intemnal} interior Concrete Concrete Not stated AGR-CHEM Increase of porosity
Structures Walls/ Columns & & permeabiiity,
interior Concrete cracking, & spalling
Slabs/ Beams
187L Class 1 Structures | Containment intemal] Intenor Concrete Concrete Not stated AGREAC Expansion &
Structures Walls/ Columns & cracking
Interior Concrete
Slabs/ Beams
188| Class 1 Structures | Containment intemal} intenor Concrete Concrete Not stated ELE-TEMP Loss of strength &
Structures Walls/ Columns & modulus
Interior Concrete
Slabs/ Beams
189| Class 1 Structures | Containment Intemnal| Iinterior Concrete Concrete Not stated EMBR/R Loss of srength &
Structures Walls/ Columns & modulus
Interior Concrete
Slabs/ Beams
190] Ciass 1 Structures | Containment internal| interior Concrete Concrete Not stated CORR/RE Cracking. spalling,
Structures Walls/ Columns & loss of bond, & loss
Interior Concrete of matena!
Slabs/ Beams
191} Class 1 Structures | Containment internal] Interior Concrete Concrete Not stated CREEP Deformaton
Structures Walls/ Columns &
Interior Concrete
Slabs/ Beams
192] Class 1 Structures | Containment Intemal| Interior Concrete Concrete Not stated SHRINK Cracking
Structures Walls/ Columns &
Interior Concrete
Slabs/ Beams
193] Class 1 Structures | Containment Intemal| Interior Concrete Concrete Not stated FAT Cumulatve tatigue
Structures Walls/ Columns & damage
Interior Concrete
Slabs/ Beams
194] Class 1 Structures | Containment Intemal} interior Concrete Concrete Not stated CATH Cathodic protection
Structures Walls/ Columns & effect on bond
Interior Concrete strength
Slabs/ Beams
195[ Class 1 Structures | Containment Internal] Structural Steel & Carbon steel & Not stated ELE-TEMP Loss ot strength &
Structures Stainless Steel Liner| Stainless steel modulus
196| Class 1 Structures | Containment Intemal| Structural Steel & Carbon steel & Not stated EMBRAR Loss of fracture
Structures Stainless Steel Liner| Stainless steel toughness
197| Class 1 Structures | Containment Intemalj Structural Steel & Carbon steel & Not stated CORR Unresolved | Loss of matsrial
Structures Stainless Steel Liner| Stainless steel
198] Class 1 Structures | Containment Intemal| Structural Steel & | Carbon steel & Not stated FAT Cumulative fatigue
Structures Stainless Stee! Liner | Stainless steel damage
199| Class 1 Structures | Containment internal} Structural Steel & Carbon steel & Not stated CORR/IGSCC & Loss of matenai,
Structures Stainless Steel Liner | Stainless steel CORR/CREV crack initiation &
Unresolved growth
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Loss of feeawalter. Not stated Not stated Non-significant because piles driven | 4-60, 4-61{ 185
in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor corrosion in a small area of
metal.

Loss of shieiding. Not stated Not stated Non-significant for components not {4-13to 4-| 186
exposed to aggressive environment |15
(pH <5.5, chioride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

Loss of shielding. Not stated Not stated Non-significant for components 4-16to 4-| 187
constructed from aggregate taken |19
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C285 or C227 were
shown to be non-reactive.

Loss of shielding. Not stated Not stated Non-significant for concrete 4-24104-1 188
maintained at <66_C (150_F) & locall 29 & 4-52
areas at <93_C (200_F), or plant- 4-53
specific justification is provided in
accordance with ACI 349-85; & for
embedded steel or rebar maintained
at <316 deg C.

Loss of shielding. Not stated Not stated Non-significant because radiation 4-29-41; | 189
dose is low compared to the level 4-53-59
causing degradation.

Loss of shieiding. Not stated Not stated Non-significant for concrete not 4-20t04-| 190
exposed to aggressive environment |23 & 4-49
(pH <11.5 chlorides >500 ppm); or |to 4-51
concrete mix meets the
requirements of ACI 318-63 or 349-

85 (air content 3-6% water-to-
. cement ratio 0.35-0.45).

Loss of shielding. Not stated Not stated Non-significant because the 4-41-43 | 191
compressive stresses are low.

Loss of shielding. Not stated Not stated Non-significant because most 4-44 445/ 192
concrete shrinkage occurs in first
five years of a structure's life.

Loss of shielding. Not stated Not stated Non-significant because concrete 4-72to 4-| 193]
structures are designed according to| 83
ACI| 318 or its equivalent.

Loss of shielding. Not stated Not stated Non-significant because cathodic | 4-84, 4-85( 194
protection systems operate at a level
well below the 1000 mA/MftA2 level
that cause degradaton.

Loss of shielding. Not stated Not stated Degradaton is non-significant for 4-64, 4-65{ 195
structural steel components, metal | & 4-70, 4-
sidings, & liners maintained at 71
temperatures <371 deg C (<700_F).

Loss of shielding. Not stated Not stated Non-significant because radiaton 4-65-68, | 196
dose is low compared to the level 4-71
causing degradation.

Loss of shielding. Not stated Select plant-specific This item was not the focus of this  [|5-11,5-12] 197

program for beiow NRC review.
grade structural steel
not period. (More)

Loss of shielding. Not stated Not stated Non-significant because stee! 4-72to 4-1 198
structures are designed according to| 83
AISC Code or equivalent.

Loss of shielding. Not stated Select plant-specific This item was not the focus of this | 5-9 to 5- 199

program to address NRC review. 1
crevice corrosion &
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200) Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated FRZ-THAW Scaling, cracking. &
& Refueling Canal | Exterior Concrete spalling
Below Grade
201| Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated LEACH increase of porosity
& Refueling Canal | Exterior Concrete & permeability
Below Grade
202| Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated AGR-CHEM Increase of porosity
& Refueling Canal | Exterior Concrete Unresolved & permeability,
Below Grade cracking, & spalling
203| Class 1 Structures | Fue! Storage Facility | Foundation & Concrete Not stated AGREAC Expansion &
& Refueling Canal | Exterior Concrete cracking
Below Grade
204{ Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated CORR/RE Cracking, spalling,
& Refueling Canal | Exterior Concrete Unresotved loss of bond, & loss
Below Grade of material
205] Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated CREEP Deformation
& Refueling Canal | Exterior Concrete
Below Grade
206| Class 1 Structures | Fuel Storage Faciity | Foundation & Concrete Not stated SHRINK Cracking
& Refueling Canal | Exterior Concrete
___| Below Grade
207} Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated FAT Cumulative fatigue
& Refueling Canal | Exterior Concrete damage
Below Grade
208| Class 1 Structures | Fuel Storage Facility | Foundation & Concrete Not stated CATH Cathodic protection
& Refueling Canal | Exterior Concrete effect on bond
Below Grade strength
209 Class 1 Stuctures Fuel Storage Facility | Foundation & Concrete Not stated SETTLE (Applicable] Cracking, in-crease
& Refueling Canal | Exterior Concrete only to concrete in component stress
Below Grade foundations) level, distortion.
210} Class 1 Structures | Fuel Storage Facility | Exterior Concrete Concrete Not stated FRZ-THAW Scaling, cracking. &
& Refueling Canal | Above Grade spalling
211| Class 1 Structures | Fue! Storage Facility | Exterior Concrete Concrete Not stated LEACH increase of porosity
& Refueling Canal | Above Grade & permeability
212} Class 1 Structures | Fuel Storage Faciiity | Exterior Concrete Concrete Not stated AGR-CHEM increase of porosity
& Refueling Canal | Above Grade & permeability,
cracking, & spalling
213) Class 1 Structures | Fuel Storage Facility | Extenior Concrete Concrete Not stated AGREAC Expansion &
& Refueling Canal | Above Grade cracking
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Release of Radiation/Hazardous Material.

Not stated

Not stated

Non-significant for component
located in a geographic region of
weathering index <100 day-inch/yr ol
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACI
349-85.

4-3104-8

200

Release of Radation/Hazardous Matenal.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using AC! 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-8 to 4-
12

Relsase of Radiabon/Hazardous Matenal.

Not stated

Select plant-specific
program that may

include monitoring of
ground water (More)

This ftern was not the focus of this
NRC review.

571058

202

|Release of Radiation/Hazardous Matenal.

Not stated

Not stated

Non-sighificant for components
consfructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-raactive.

4-16t0 4-
19

203

Release of Radiation/Hazardous Matenal.

Not stated

Select plant-specific
program, e.g. ground
watar monitoring,
inspection, & testing

This item was not the focus of this
NRC review.

57059

Release of Radation/Hazardous Matenal.

Not stated

Not stated

Non-significant because the
compressive strasses are low.

4-41-43

205

Release of Radation/Hazardous Matenal.

Not stated

Not stated

Non-significant because most
concrete shrinkage oocurs in first
live years of a structure's life.

4-44, -85}

206

Release of Radation/Hazardous Matenal.

Not stated

Not stated

Non-significant because concrete
structures are designed according to
AC| 318 or its equivalent.

4-72 to 4-
83

207

" |Release of Radiation/Hazardous Matenal.

Not statad

Not stated

Non-significant because cathodic
protaction systems operate at a level
well below the 1000 mA/MA2 level
chat cause degradation.

4-84, 4-85]

Release of Radaton/Hazardous Material.

Not stated

Plant setiement
monitoring program.

Structure settiement monitoring
dunng construction & continued
during operation for soft soil or
changes in ground water.

54,55

209!

|Release of Radiation/Hazardous Material.

Not stated

Not stated

Non-significant for components
located in a geographic region of
weathering index <100 day-in./yr; or
concrete mix design meets air
content & water-to-cement ratio
requiremnents of AC 318-63 or ACI
349-85.

4-3t0 4-8

210

Release of Radation/Hazardous Material.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
enswre dense, well-cured concrete
with low permeability.

4-8 to 4-

21

Release of Radiation/Hazardous Matenal.

Not stated

Not stated

Non-significant for components not
axposed to aggressive environment
(pH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-13to 4-
15

212

Release of Radation/Hazardous Matenal.

Not stated

Not stated

Non-significant for components
constructad from aggregats taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C285 or C227 were
shown to be non-reactive.

4-16 to 4-
19

213
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214} Class 1 Structures | Fuel Storage Facility | Extenior Concrete Concrete Not stated CORR/RE Cracking, spalling,
& Refueling Canal | Above Grade loss of bond, & loss
of matenal
215[ Class 1 Structures | Fuel Storage Facility | Extenor Concrete | Concrete Not stated CREEP Deformation
& Refueling Canal | Above Grade
216} Class 1 Structures | Fuel Storage Factlity { Exterior Concrete Concrete Not stated SHRINK Cracking
& Refueling Canal | Above Grade
L2—1'71 Class 1 Structwres | Fuel Storage FaciT'ny Exterior Concrete Concrete Not stated FAT Cumulative fatigue
& Refueling Canal | Above Grade damage
218| Class 1 Structures | Fuel Storage Faciity | Exterior Concrete Concrete Not stated CATH Cathodic protection
& Refueling Canal | Above Grade effect on bond
strength
219! Class 1 Structures | Fuel Storage Facility | Intenor Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity
& Refueling Canal | Walls/ Columns; & permeability,
Interior Concrete cracking, & spalling
Slabs/ Beams; &
Masonry Block
Walls
220; Class 1 Structures | Fuel Storage Facility | Interior Concrete | Concrete, Mortar Not stated AGREAC Expansion &
& Refueling Canal | Walls/ Columns; cracking
Intenor Concrete
Slabs/ Beams; &
Masonry Block
Walls
221] Class 1 Structures | Fuel Storage Facility | Interior Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength &
& Refueling Canal | Walls/ Columns; modulus
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
222| Class 1 Structures | Fuel Storage Faal’-ity Intenor Concrete Concrete, Mortar Not stated EMBR/IR Loss of strength &
& Retueling Canal | Walls/ Columns; modulus
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
223[ Class 1 Structures | Fuel Storage Facility | intenor Concrete Concrete, Mortar Not stated CORR/RE Cracking, spaliing,
& Refueling Canal | Walls/ Columns; ' loss of bond, & loss
Intenor Concrete of matenal
Slabs/ Beams; &
Masonry Block
Walls
224| Class 1 Structures | Fuel Storage Facility { Interior Concrete Concrate, Mortar Not stated CREEP Detormation
& Refueling Canal | Walls/ Columns;
Interior Concrate
Slabs/ Beams; &
Masonry Block
Walls
225{ Class 1 Structures | Fuel Storage Facility | Interior Concrete Concrete, Mortar Not stated SHRINK Cracking
& Refueling Canal | Walls/ Columns;
Interior Concrete
Slabs/ Beams; &
Masonry Block
Walls
226| Class 1 Structures | Fuel Storage Facility | interior Concrete Concrets, Mortar Not stated MASON-BLOC Cracking of masonr
: & Refueling Canal | Walls/ Columns; (Applicable only to | block walls
interior Concrete masonry block walls
Slabs/ Beams; &
Masonry Block

Walls
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ﬂRelease of Radiation/Hazardous Material. | Not stated Not stated Non-significant for concrete not 4-20to 4-| 214
exposed to aggressive environment |23 & 4-49
(pH <11.5 chiorides >500 ppm); or | to 4-51
concrete mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).
Release of Radiation/Hazardous Material. | Not stated Not stated Non-significant because the 4-4143 | 215
compressive stresses are low.
Release of Radiation/Hazardous Material. | Not stated Not stated Non-significant because most 4-44, 4- | 216
concrete shrinkage occurs in first 45
five years of a structure's life.
Release of Radiation/Hazardous Material. | Not stated Not stated Non-significant because concrete  (4-72 to 4- 217|
structures are designed according to] 83
AC| 318 or its equivalent.
{Release of Radiation/Hazardous Material. | Not stated Not stated Non-significant because cathodic 4-84, 4-85] 218
protection systems operate at a level
well below the 1000 mAMAZ level
that cause degradation.
Release of Radation/Hazardous Material. | Not stated Not stated Non-significant for components not [4-13to 4-| 219
exposed to aggressive environment | 15
(PH <5.5, chloride >500 ppm, &
sultate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.
Release of Radation/Hazardous Material. | Not stated Not stated Same as for foundation & extenor 4-16t04-| 220
concrete above & below grade 19
Release of Radation/Hazardous Material. | Not stated Not stated Non-significant for concrete 4-24t04-| 221
maintained at <66_C (150_F) & locall 29 & 4-52;
areas at <93_C (200_F), or plant- [4-53
specific justification is provided in
accordance with AC| 349-85; & for
embedded steel or rebar maintained
at <316 deg C.
Release of Radation/Hazardous Material. | Not stated Not stated Non-significant because radiation  14-29 -41; | 222
' dose is low compared to the level  [4-53 -59
causing degradation.
|Release of Radiation/Hazardous Matenal. | Not stated Not stated |Non-significant for concrete not 4-20t04-| 223
axposed to aggressive environment |23 & 4-49
(pH <11.5 chiorides >500 ppm); or |to 4-51
concrete mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).
Release of Radiaton/Hazardous Material. | Not stated Not stated Non-significant because the 4-41-43 | 224
compressive stresses are low.
Release of Radation/Hazardous Material. | Not stated Not stated Non-significant because most 4-44, 445 225
concrete shrinkage occurs in first
five years of a structure's life.
Release of Radiation/Hazardous Material. | Not stated I&E Bulletin 80-11 & Inspection of Bulletin 80-11 & 514, 515 226
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227] Class 1 Structures | Fuel Storage Facility | Interior Concrete Concrete, Mortar Not stated FAT (Applicable only| Cumulative fatigue
& Refueling Canal | Walls/ Columns; to concrete damage
Interior Concrete structures)
Slabs/ Beams; &
Masonry Block
Walls
228| Class 1 Structures | Fuel Storage Fadility [ Interior Concrete Concrete, Mortar Not stated CATH Cathodic protection
& Refueling Canal | Walls/ Columns; : effect on bond
Interior Concrete strength
Slabs/ Beams; &
Masonry Block
Walls
229 Class 1 Stuctures | Fusel Storage Fadility | Structural Steel & Carbon stesl & Not stated ELE-TEMP Loss of strength &
& Refueling Canal | Stainless Stee! Liner | Stainless steel modulus
230[ Class 1 Structures | Fuel Storage Facility | Structural Steel & Carbon steel & Not stated EMBRAR Loss of fracture
& Refueling Canal | Stainless Steel Liner | Stainless steel ’ toughness
231] Class 1 Structures | Fuel Storage Facility | Structural Steel & Carbon stesl & Not stated FAT Cumulative fatigue
& Refueling Canal | Stainless Steel Liner | Stainiess steel damage
232] Class 1 Structures | Fuel Storage Facility | Structural Steel Carbon steel Not stated CORR Unresolved | Loss of material
& Retueling Canal
233| Class 1 Structures | Fuel Storage Facility | Stainless Stee! Liner | Stainless steel Not stated CORRAGSCC & Loss of matenal,
& Refueling Canal CORR/CREV crack initation &
growth
234 Class 1 Structures | Fuel Storage Facility [ Steel Piles Carbon steel Not stated CORR Loss of material
: & Refueling Canal
235] Class 1 Structures | Intake Structures, Foundation and Concrete Not stated FRZ-THAW Scaling, cracking, &
Cooling Towers, & | Exterior Concrete spalling
Spray Ponds Above & Below
Grade
236| Class 1 Structures | Intake Structures, Foundation and Concrete Not stated LEACH Increase of porosity
Cooling Towers, & | Exterior Concrete & permeability
Spray Ponds Above & Below
Grade
237| Class 1 Structures | Intake Structures, Foundation and Concrete Not stated AGR-CHEM increase of porosity
Cooling Towers, & | Exterior Concrete & permeability,
Spray Ponds Above & Below cracking, & spalling
Grade
238| Class 1 Structures | intake Structures, Foundation and Concrete Not stated AGREAC Expansion &
Cooling Towers, & | Exterior Concrete cracking
Spray Ponds Above & Below
Grade
239( Class 1 Structures | Intake Structures, | Foundation and Concrete Not stated CORR/RE Cracking, loss of
Cooling Towers, & | Exterior Concrete bond or material,
Spray Ponds Above & Below spaliing
Grade
240f Class 1 Structures | Intake Structures, | Foundation and Concrete Not staled CREEP Deformation
Cooling Towers, & | Exterior Concrete
Spray Ponds Above & Below
Grade
241| Class 1 Structures | Intake Structures, | Foundation and Concrets Not stated SHRINK Cracking
Cooling Towers, & | Exterior Concrete
Spray Ponds Above & Below

Grade
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tem

|Release of Radiation/Hazardous Material.

Not stated

Not stated

Non-significant because concrete
structures are designed according to
ACI 318 or its equivalent.

4-72 to 4-
83

27

Release of Radiaion/Hazardous Matsnal.

Not stated

Not stated

Non-significant because cathodic
protaction systems operate at a level
well below the 1000 mAMA2 level
that cause degradation.

4-84, 4-85

228

Release of Radation/Hazardous Matenal.

Not stated

Not stated

Degradation is non-significant for
structural steel components, metal
sidings, & liners maintained at
temperatures <371 deg C (<700_F).

4-64, 4-65)
& 4-70, 4-
71

|Release of Radiation/Hazardous Maierial.

Not stated

Not stated

Non-significant because radiation
dose is low compared to the level
causing degradation.

4-65 -68,
4-71

230

Release of Radiation/Hazardous Matenal.

Not stated

Not stated

Non-significant because steel
structures are designed according to
AISC Code or equivalent.

4-72 10 4-
83

231

|Release of Radiation/Hazardous Matenial.

Not stated

Seisct plant-specific
program for below
grade structural steel
not period. (More)

This item was not the focus of this
NRC review.

5-11, 512

232

IRelease of Radiation/Hazardous Matenal.

Not stated

Current leakage
detection & inventory
monitoring system.

Periodic monitoring of the leak cha
system drain lines and/or the leak
detection sump are effective for early]
detection-repair of isaks.

59105
11

233

lRelease of Radiation/Hazardous Matenal.

Not stated

Not stated

Non-significant because piles driven
in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor corrosion in a small area of
metal.

4-60, 4-61

234

" JLoss of Heat Sink.

Not stated

Not stated

Non-significant for component
located in a geographic region of
weathering index <100 day-in. AT or
concrete mix design meets air
content & water-to-cement ratio
requirements of ACI 318-63 or ACI
349-85.

4-3t0 4-8

235

Loss of Heat Sink.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using AC! 201.2R-77 to
ensure dense. well-cured concrete
with low permaability.

4-8 to 4-
12

236

Loss of Heat Sink.

Not stated

Reg. Guide 1.127.

Reg. Guide 1.127 requires periodic
|linspection & evaluation of concrete
surfaces, structural cracking,
settiement, & water passage.

551057

237,

Loss of Heat Sink.

Not stated

Not stated

Non-significant for components
constructad from aggregate taken
|trom regions other than those known
to cause akali-aggregate reactons,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown fo be non-reactive.

4-16 o 4-
19

238

Loss of Heat Sink.

Not stated

On-site inspection
program outlined in
Reg. Guide 1.127.

Reg. Guide 1.127 requires periodic
inspection of surtace cracking,
setiement & water passage.

5-5to 5-7

239

Loss of Heat Sink.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41-43

240

Loss of Heat Sink.

Not stated

Not stated

Non-significant because most
concrete shrinkage occurs in first

five years of a structure's lite.

4-44, 445

241
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Document: IR 80-06, Class 1 Structures Industry Report
Reviewed by: D. C. Ma/O. Chopra, ANL
ftem System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
242} Class 1 Structures | intake Structures, | Foundation and Concrete Not stated ABRA Loss ot material
Cooling Towers, & | Exterior Concrete
Spray Ponds Above & Below
Grade
243| Class 1 Structures | Intake Structures, Foundation and Concrete Not stated FAT Cumulative fatigue
Cooling Towers, & | Exterior Concrete damage
Spray Ponds Above & Below
Grade
244| Class 1 Structures | intake Structures, Foundation and Concrete Not stated CATH Cathodic protection
Cooling Towers, & | Exterior Concrete effect on bond
Spray Ponds Above & Below strength
Grade
245} Class 1 Structures | Intake Structures, Foundation and Concrete Not stated SETTLE (Applicable| Cracking, in-crease
Cooling Towers, & | Exterior Concrete only to concrete in component stress
Spray Ponds Above & Below foundations) level, distortion.
Grada
246| Class 1 Structures | Intake Structures, Intenior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, &
Cooling Towers, & | Slabs/ Beamns spalling
Spray Ponds
247| Class 1 Structures | intake Structures, Intenor Concrete Concrete Not stated AGR-CHEM increase of porosity
Cooling Towers, & | Slabs/ Beams & permeability,
Spray Ponds cracking, & spalling
248| Class 1 Structures | intake Structures, Interior Concrets Concrete Not stated AGREAC Expansion &
Cooling Towers, & | Slabs/ Beams cracking
Spray Ponds
249| Class 1 Structures | Intake Structures, | interior Concrete Concrete Not stated CORR/RE Cracking, loss of
Cooling Towers, & | Slabs/ Beams bond or material,
Spray Ponds spalling
250] Class 1 Structures | Intake Structures, Intenior Concrete Concrete Not stated ABRA Loss of material
Cooling Towers, & | Siabs/ Beams
Spray Ponds
251]| Class 1 Structures | Intake Structures, Intenor Concrete Concrete Not stated CREEP Deformation
Cooling Towers, & | Walls/ Columns &
Spray Ponds & Interior Concrete
Cooling Towers Slabs/ Beams (No .
interior walls for
Intake Structures)
252} Class 1 Structures | Intake Structures, | intenor Concrete Concrete Not stated SHRINK Cracking
Cooling Towers, & | Walls/ Columns &
Spray Ponds & Interior Concrete
Cooling Towers Slabs/ Beams (No
interior walls for
Intake Structures)
253) Class 1 Structures | Intake Structures, Interior Concrete Concrete Not stated FAT Cumulative fatigue
Cooling Towers, & { Walis/ Columns & damage
Spray Ponds & interior Concrete
Cooling Towers Slabs/ Beams (No
intarior walls for
intake Structures}
254| Class 1 Structures | Intake Structures, Interior Concrete Concrete Not stated CATH Cathodic protection
Cooling Towers, & | Walls/ Columns & effect on bond
Spray Ponds & intenor Concrete strength
Cooling Towers Slabs/ Beams (No
intarior walls for
Intake Structures)
255} Class 1 Structures | Intake Structures & | Masonry Block Mortar Not stated AGR-CHEM Increase of porosity
) Cooling Towers Walls & paermeability,

cracking, & spalling
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Document: IR 90-06, Class 1 Structures Industry Report
D. C. Ma/O. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure

Reviewed by:

Reported progs

Rel.progs

Report Recommendations

Page 79B

Page No. ltem

Loss of Heat Sink.

Not stated

Reg. Guide 1.127.

Reg. Guide 1.127 requires periodic
inspection of surface cracking,
settiement & water passage.

551057

242

Loss of Heat Sink.

Not stated

Not stated

Non-significant because concrete
structures are designed according to
AC! 318 or its equivalent.

4-72 to 4-
83

243

Loss of Heat Sink.

Not stated

Not stated

Non-significant because cathodic
protection systems operate at a leve!
well below the 1000 mA/ftA2 level
that cause degradation.

2-84, 4-85

244

Loss of Heat Sink.

Not stated

Plant settement
monitoring program.

Structure settlement monitoring
during construction & continued
dunng operation for soft soil or
changes in ground water.

5-4.55

245

Loss of Heat Sink.

Not stated

Not stated

Non-significant for component
located in a geographic region of
jweatherning index <100 day-in.Ar or
concrete mix design meets air
content & water-to-cement ratio
requirements of ACl 318-63 or ACI
349-85.

4-3t0 4-8

246

Loss of Heat Sink.

Not stated

Reg. Guide 1.127.

Reg. Guide 1.127 requires periodic
inspection & evaluation of concrete
surfaces, structural cracking,
settlement, & walar passage.

5-5t0 57

247

Loss of Heat Sink.

Not stated

Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactons,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.

4-16 10 4-
19

248

Loss of Heat Sink.

Not stated

On-site inspecton
program outlined in
Reg. Guide 1.127.

Reg. Guide 1.127 requires periodic
1inspecﬁon of surface cracking,
setiement & water passage.

5510 57

249

Loss of Heat Sink.

Not stated

Reg. Guide 1.127.

Reg. Guide 1.127 requires periodic
inspection of surface cracking,
settiement & water passage.

551057

250

Loss of Heat Sink.

Not stated

Not stated

Non-significant because the
compressive stresses are low.

4-41-43

251

Loss of Heat Sink.

Not stated

Not stated

Non-significant because most
concrete shrinkage occurs in first
five years of a structure's life.

4-44, 4-45

252

Loss ot Heat Sink.

Not stated

Not stated

Non-significant because concrete
structures are designed according to
ACI 318 or its equivalent.

4-72 to 4-
83

253

Loss of Heat Sink.

Not stated

Not stated

Non-significant because cathodic
protection systems operate at a level
well below the 1000 mAMA2 |evel
that cause degradation.

4-84, 4-85

254

Loss of Heat Sink.

Not stated

Not stated

Non-significant for components not
exposed to aggressive environment
{pH <5.5, chioride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-13t0 4-
15

‘255
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Document: IR 90-06, Class 1 Structures Industry Report

Page 80A

Exterior Concrete
Below Grade

Reviewed by: D. C. Ma/O. Chopra, ANL
lterr. System Structure/Comp  Subcomponent Materials Manufacturer ARD mechanism _ARD effects
Class 1 Structures | Intake Structures & |Masonry Block Mortar Not stated AGREAC Expansion &
| Cooling Towers Walis cracking
257) Class 1 Structures | intake Structures & | Masonry Biock Mortar Not stated CORR/RE Cracking, spalling,
Cooling Towers Walls loss of bond, & loss
of material
258| Class 1 Structures | intake Structures & | Masonry Block Mortar Not stated ELE-TEMP Loss of strength &
Cooling Towers Walls modulus
259 Class 1 Structures | Intake Structures & | Masonry Block Mortar Not stated CREEP Deformation
Cooling Towers Walls
260| Class 1 Structures | Intake Structures & | Masonry Block Mortar Not stated SHRINK Cracking
Cooling Towers Walls
261 Class 1 Structures | intake Structures & | Masonry Block Mortar Not stated MASON-BLOC Cracking of masonry|
Cooling Towers Walis block walls
262| Class 1 Structures | Intake Structures, Structural Steel Carbon stesl Not stated ELE-TEMP Loss of strength &
Cooling Towers, & modulus
Spray Ponds
263| Class 1 Structures | Intake Structures, | Structural Steel Carbon steel Not stated CORR Cracking, loss of
Cooling Towers, & bond or material,
Spray Ponds spalling
264] Class 1 Structures | Intake Structures, | Steel Piles Carbon steel Not stated CORR Loss of material
Cooling Towers, &
Spray Ponds
265| Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated FRZ-THAW Scaling, cracking, &
Exterior Concrete spaliing
Below Grade
-{ 266| Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated LEACH Increase of porosity
Exterior Concrete & permeability
Below Grade
267| Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated AGR-CHEM Increase of porosity
Extenior Concrete Unresolved & permeability,
Below Grade - cracking, & spalling
268| Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated AGREAC Expansion &
Exterior Concrete cracking
Below Grade
269| Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated CORR/RE Cracking, spaliing,
Exterior Concrete Unresolved loss of bond, & loss
Below Grade of material
270} Class 1 Structures | Concrete Tanks Foundation & Concrete Notstated . CREEP Deformation
Exterior Concrete
Below Grade
271] Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated SHRINK Cracking
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Document: IR 90-06, Class 1 Structures Industry Report
Reviewedby: D. C.Ma/O. Chopra, ANL

Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. ltem

Loss of Heat Sink. Not stated Not stated Same as for foundation & exterior 4-16to 4-| 256
concrete above & below grade 19

Loss of Heat Sink. Not stated Not stated Non-significant for concrete not 4-20to 4-| 257

exposed to aggressive environment |23 & 4-49
(PH <11.5 chilorides >500 ppm); or |to 4-51
concrete mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).
Loss of Heat Sink. Not stated Not stated Non-significant for stuctures 4-24t04-| 258
maintained at <66_C (150_F) & local 29 & 4-52
areas at <93_C (200_F), or plant- [ 4-53
specific justification is provided in
accordance with ACI 349-85; & for
embedded steel or rebar maintained

at <316 deg C.

Loss of Heat Sink. Not stated Not stated Non-significant because the 4-41-43 | 259
compressive stresses are low.

Loss of Heat Sink. Not stated Not stated Non-significant because most 4-44, 4-45] 260

concrete shrinkage occurs in first
five years of a structure's life.

Loss of Heat Sink. Not stated I&E Bulletin 80-11 & Inspection of Bulletin 80-11 & 5-14, 5-15 261
Information Notice monitoring & corrective action of
No. 87-67. Info. Notice 87-67.
Loss of Heat Sink. Not stated Not stated Degradation is non-significant for 4-64, 4- 262
structural steel components 65, 4-70,
maintained at temperatures <371 4-71
deg C (<700_F).
Loss of Heat Sink. Not stated On-sits inspection Reg. Guide 1.127 requires periodic [5-5to 57 263
program outlined in inspection of surface cracking,
Reg. Guide 1.127. settlement & water passage.
Loss of Heat Sink. Not stated Not stated Non-significant because piles driven | 4-60. 4-61] 264

in undisturbed soi! are unaffected &
those driven in disturbed soil sutffer
minor corrosion in a small area of
metal.
Lose Water/Fossil Fuel, Not stated Not stated Non-significant for component 4-3t04-8] 265
located in a geographic region of
weathering index <100 day-inchAr or]
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACI

349-85.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components not [4-8 to 4- 266
exposed to flowing water or 12

constructad using ACI 201.2R-77 to
ensure dense, weil-cured concrete
with low permeability.

Lose Water/Fossit Fuel. Not stated | Select piant-specific This item was not the focus of this |57 to 59| 267
program that may NRC review.
include monitoring of
ground water (More)
Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components 4-16to 4-| 268
constructed from aggregate taken 19
from regions other than those known
to cause alkali-aggregate reactions,
o aggregates tested in accordance
with ASTM C295 or C227 were

shown to be non-reactive.
Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this | 5-7 to 58| 269
program, e.g. ground NRC review.

water monitoring,
inspection, & testing

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because the 4-41-43 | 270
compressive stresses are low.

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because most 4-44,4-451 271
concrete shrinkage occurs in first
five years of a structure's life.




Table B.1 Gall Report for NUMARC industry Reports Page 81A

Document: IR 90-06, Class 1 Structures Industry Report

Reviewed by: D. C. Ma/O. Chopra, ANL
Item System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
272 Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated FAT Cumulative tatigue
Exterior Concrete damage
Below Grade
273[ Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated CATH Cathodic protection
Extenor Concrete effect on bond
Below Grade strength
Class 1 Structures | Concrete Tanks Foundation & Concrete Not stated SETTLE (Applicabie| Cracking, in-crease
Exterior Concrete only to concrete in component stress
Below Grade foundations) level, distortion.
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, &
Above Grade spaliing
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated LEACH increase of porosity
Above Grade & permeability
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated AGR-CHEM increase of porosity
Above Grade & permeability,
cracking, & spalling
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated AGREAC Expansion &
Above Grade cracking
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated CORR/RE Cracking, spalling,
Above Grade loss of bond, & loss
of matenal
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated CREEP Deformation
Above Grade
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated -] SHRINK Cracking
Above Grade
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated FAT Cumulative fatigue
Above Grade damage
Class 1 Structures | Concrete Tanks Exterior Concrete Concrete Not stated CATH Cathodic protection
Above Grade effect on bond
) strength
Class 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated AGR-CHEM Increase of porosity
Structures & permeability,
cracking, & spalling
Class 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated AGREAC Expansion &
Structures cracking
Class 1 Structures | Concrete Tanks interior Concrete Concrete Not stated ELE-TEMP Loss of strength &
Structures modulus
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Reviewed by: D. C. Ma/O. Chopra, ANL

Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs

Report Recommendations

Page B81B

Page No. Item

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant because concrete
structures are designed according to
ACI 318 or its equivalent.

4-72 to 4-
83

272

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant because cathodic
protection systems operate at a level
wall below the 1000 mA/t A2 level
that cause degradation.

4-84, 4-85

273

Lose Water/Fossil Fuel. Not stated Plant setiement
monitoring program.

Structure setlement monitoring
during construction & continued
during operation for soft soil or
changes in ground water.

54,55

274

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for components
located in a geographic region of
weathering index <100 day-in.AT; or
concrete mix design meets air
content & water-to-cement ratio
requirements of ACl 318-63 or ACI
349-85.

4-310 4-8

275

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-8 10 4-
12

276

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for components not
exposed to aggressive environment
(PH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to

aggressive groundwater for
intermittent periods only.

4-13t04-
15

277

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause akali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.

4-16to 4-
19

278

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for concrete not
exposed to aggressive environment
(pH <11.5 chiorides >500 ppm); or
concrete mix meets the
requirements of ACl 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).

4-20 to 4-
23 & 449
o 4-51

279

" [Cose Water/Fossil Fuel. Not stated Not stated

Non-significant because the
compressive stresses are low.

4-41-43

280

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant because most
concrete shrinkage occurs in first
five years of a structure's life.

4-44, 4-45]

281

Lose Water/Fossit Fue!. Not stated Not stated

Non-significant because concrete
structures are designed according to
AC! 318 or its equivalent.

4-72t0 4-
83

282

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant because cathodic
protection systems operate at a level
well below the 1000 mAMA2 level
that cause degradation.

4-84, 4-85,

283

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for components not
exposed to aggressive environment
(pH <5.5, chloride >500 ppm, &
sulfats >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-13 1o 4-
15

284

Lose Water/Fossil Fuel. Not stated Not stated

Same as for foundation & exterior
concrete above & below grade

4-16 to 4-
19

285

Lose Water/Fossil Fuel. Not stated Not stated

Non-significant for concrete

|maintained at <66_C (150_F) & |

areas at <93_C (200_F), or plant-
specific justification is provided in
accordance with AC| 348-85; & for
embedded steel or rebar maintained

at<316 deg C.

4-24 10 4-

29 & 4-52

4-53

286
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Page B2A
Document: IR $0-06, Class 1 Structures industry Report
Reviewed by: D. C. Ma/O. Chopra, ANL
item System Structure/Comp Subcomponent Materials Manufacturer ARP mechanism  ARD effects
2871 Class 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated EMBRAR Loss of sttength &
Structures modulus
288| Class 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated CORR/RE Cracking, spalling,
Structures loss of bond, & loss
of matenal
289| Ciass 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated CREEP Deformation
Structures
290| Class 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated SHRINK Cracking
Structures
291| Class 1 Structures | Concrete Tanks Interior Concrete Concrete Not stated FAT Cumulative fatigue
Structures damage
292| Class 1 Structures | Concrete Tanks Intenor Concrete Concrete Not stated CATH Cathodic protection
Structures effect on bond
strength
293| Class 1 Structures | Concrete Tanks Structural Steel & Carbon steel & Not stated ELE-TEMP Loss of strength &
Stainiess Steel Liner | Stainless steel moduius
294| Class 1 Structures | Concrete Tanks Structural Steel & Carbon steel & Not stated EMBR/R Loss of fracture
Stainless Steel Liner | Stainless steel ’ toughness
295| Class 1 Structures | Concrete Tanks Structural Steel & Carbon steel & Not stated FAT Cumulative fatigue
Stainless Steel Liner | Stainless steel damage
296| Class 1 Structures | Concrete Tanks Structural Steel Carbon steel Not stated CORR Unresolved | Loss of material
297| Class 1 Structures | Concrete Tanks Stainless Steel Liner | Stainless stesl Not stated CORRAGSCC & Loss of material,
CORR/CREV crack initiation &
Unresolved growth
298| Class 1 Structures | Concrete Tanks Steel Piles Carbon stesl Not stated CORR Loss of material
299] Class 1 Structures | Steel Tanks Foundation Concrete Not stated FRZ-THAW Scaling, cracking, &
spalling
300| Class 1 Structures | Steel Tanks Foundation Concrete Not stated LEACH Increase of porosity
& permeability
301| Class 1 Structures | Steel Tanks Foundation Concrete Not stated AGR-CHEM Increase of porosity
Unresoived & permeability,
cracking, & spalling
302| Class 1 Structures | Steel Tanks Foundation Concrete Not stated AGREAC Expansion &

cracking
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Reviewed by: D. C. Ma/O. Chopra, ANL

Page 828

Effect of Aging on Component Function Contrib to Failure Reported progs Report Recommendations Page No. Hem
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because radiation [ 4-29 41; 2sﬂ
dose is low compared to the level 4-53 -59
causing degradation.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant for concrete not 4-20t0 4-| 288
exposed to aggressive environment |23 & 4-49
(pPH <11.5 chlorides >500 ppm); or |to 4-51
concrets mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45).
Lose Water/Fossil Fuel. Not stated Not stated Nen-significant because the 4-41-43 | 289
compressive stresses are low.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because most 4-44, 445 290
concrete shrinkage occurs in first
five years of a structure's life.
Lose Watet/Fossil Fuel. Not stated Not stated Non-significant because concrete  [4-72to 4-| 291
structures are designed according to] 83
ACI 318 or its equivalent.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because cathodic 4-84, 4-85 292
protection systems operate at a level
well below the 1000 mA/MtA2 level
that cause degradation.
Lose Water/Fossil Fuel. Not stated Not stated Degradation is non-significant for 4-64, 465 293
structural steel components, metal | & 4-70, 4-
sidings, & liners maintained at 71
[temperatures <371 deg C (<700_F). )
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because radiation | 4-65-68, | 294
dose is low compared to the level 471
causing degradation.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because steel 4-72t0 4-{ 295
: structures are designed according tof 83
AISC Code or equivalent.
Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this  |5-11, 5-12] 296
program for below NRC review.
grade structural steel
not period. (More)
Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this |5-9to 5 | 297
program to address NRC review. "
crevice corrosion &
IGSCC.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because piles driven | 4-60, 4-61] 298
in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor corrosion in a small area of
metal.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant for component 4-3t04-8| 299
located in a geographic region of
weathening index <100 day-inchvyr or
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACI
349-85.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components not |4-8 to 4- 300
exposed to flowing water or 12
constructed using AC! 201.2R-77 to
ensure dense, well-cured concrete
jwith low permeability.
Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this [5-7 to 59| 301
program that may NRC review.
include monitoring of
ground water (More)
Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components 4-16t0 4-| 302
constructed from aggregate taken {19

from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.
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Item System Structure/Comp Subcomponent Materials Manutacturer ARD mechanism _ ARDeffects
303| Class 1 Structures | Steel Tanks Foundation Concrete Not stated CORR/RE Cracking, spalling,
Unresolved loss of bond, & loss
of material
304{ Ciass 1 Structures | Steel Tanks Foundation Concrete Not stated CREEP Deformation
305| Class 1 Structures | Stee! Tanks Foundation Concrete Not stated SHRINK Cracking
306| Class 1 Structures | Steel Tanks Foundation Concrete Not stated FAT Cumulative fatigue
’ damage
307| Class 1 Structures | Steel Tanks Foundation Concrete Not stated CATH Cathodic protection
effect on bond
strength
308} Class 1 Structures | Steel Tanks Foundation Concrete Not stated SETTLE Cracking, in-crease
in component stress
level, distortion.
308] Class 1 Structures | Steel Tanks Foundation Carbon steel & Not stated ELE-TEMP Loss of strength &
Stainless steel modulus
310 Class 1 Structures | Steel Tanks Foundation Carbon stee! & Not stated EMBR/R Loss of fracture
Stainless steel toughness
311] Class 1 Structures | Steel Tanks Foundation Carbon steel & Not stated FAT Cumulative fatigue
Stainless steel damage
312] Class 1 Structures | Steel Tanks Foundation Carbon steel Not stated CORR Unresolved | Loss of material
313{ Class 1 Structures | Steel Tanks Foundation Stainless steel Not stated CORRNGSCC & Loss of material,
CORR/CREV crack initiation &
Unresolved growth
314] Class 1 Structures | Steel Tanks Steel Piles Carbon steel Not stated CORR Loss of material
315| Class 1 Structures | BWR Unit Vent Foundation & Concreate Not stated FRZ-THAW Scaling, cracking, &
Stack Concrete Above & spaliing
Below Grade
316| Class 1 Structures | BWR Unit Vent -| Foundation & Concrete Not stated LEACH Increase of porosity
Stack Concrete Above & & permeability
Below Grade
317| Class 1 Structures | BWR Unit Vent Foundation & Concrete Not stated AGREAC Expansion &
Stack Concrete Above & cracking
Below Grade
318| Class 1 Structures | BWR Unit Vent Foundation & Concrete Not stated CREEP Deformaton
Stack Concrete Above &
Below Grade .
319| Class 1 Structures | BWR Unit Vent Foundation & Concrete Not stated SHRINK Cracking
Stack Concrete Above &

Below Grade
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Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this | 5-7 to 5-9] 303
program, e.g. ground NRC review.
water monitoring,
inspection, & testing
Lose Watet/Fossil Fuel. Not stated Not stated Non-significant because the 4-41-43 | 304
compressive stresses are low.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because most 4-44, 445 305
concrete shrinkage occurs in first
five years of a structure's life.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because concrete 4-7210 4-| 306
structures are designed according to| 83
ACI 318 or its equivalent.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because cathodic [ 4-84, 4-85 WT
protection systems operate ata level
well below the 1000 mAMA2 level
that cause degradation.
Lose Water/Fossil Fuel. Not stated Plant setiement Structure settlement monitoring 54,55 308
monitoring program. during construction & continued
during operation for soft soil or
changes in ground water.
Lose Water/Fossil Fuel. Not stated Not stated Degradaton is non-significant for 4-64, 4-65] 309
structural steel components, metal | & 4-70, 4-
sidings. & liners maintained at 71
temperatures <371 deg C{ <700_F).
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because radiation 4-65 68, | 310
dose is low compared to the level 4-71
causing degradation.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because steel 4-72t04-| 311
structures are designed according tof 83
AISC Code or equivalent.
Lose Water/Fossil Fuel. Not stated Select plant-specific This ftemn was not the focus of this | 5-11, 5-12 312
program for below NRC review.
grade structural steel
not period. (More)
Lose Water/Fossii Fuel. Not stated Select plant-specific This item was not the focus of this |59 to 5- 313
program to address NRC review. 11
crevice corrosion &
IGSCC.
Lose Water/Fossil Fuel. Not stated Not stated Non-significant because piles driven 4-60, 4-61| 314
in undisturbed soil are unaffected &
those driven in disturbed soil suffer
minor corrosion in a small area of
metal.
Damage of Class 1 Structures. Not stated Not stated Non-significant for component 4-3t04-8| 315
jocated in a geographic region of
weathering index <100 day-inch/yr of]
concrete mix design meets the air
content and water-to-cement ratio
requirements of ACI 318-63 or ACl
349-85.
Damage of Class 1 Structures. Not stated Not stated Non-significant for components not [4-8to 4- 316
exposed to flowing water or 12
constructed using AC1 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Damage of Class 1 Structures. Not stated Not stated Non-significant for components 4-16t0 4-1 317
constructed from aggregate taken | 19
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates tested in accordance
with ASTM C295 or C227 were
shown to be non-reactive.
Damage of Class 1 Structures Not stated Not stated Non-significant because the 4-41-43 | 318
compressive stresses are low.
Damage of Class 1 Structures. Not stated Not stated Non-significant because most 4-44,4-45] 319

concrete shrinkage occurs in first
five years of a structure's life.
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320{ Class 1 Structures | BWR Unit Vent Foundation & Concrete Not stated FAT Cumulative fatigue
Stack Concrete Above & damage
Below Grade
321| Class 1 Structures | BWR Unit Vent Foundation & Concrete Not stated CATH Cathodic protection
Stack Concrete Above & effect on bond
Below Grade strength
322| Class 1 Structures | BWR Unit Vent Foundation & Concrete Not stated SETTLE (Applicable] Cracking, in-crease
Stack Concrete Above & only to concrete in component stress
Below Grade foundations) level, distortion.
323| Class 1 Structures | BWR Unit Vent Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity
Stack Below Grade Unresoived & permeability,
cracking, & spalling
324] Class 1 Structures | BWR Unit Vent Exterior Concrete Concrete Not stated CORR/RE Cracking, spailing.
Stack Below Grade Unresoived loss of bond, & loss
of material
325| Class 1 Structures | BWR Unit Vent Extenor Concrete Concrete Not stated AGR-CHEM Increase of porosity
Stack Above Grade & permeability,
cracking, & spaling
326| Class 1 Structures | BWR Unit Vent Exterior Concrete Concrete Not stated CORR/RE Cracking, spalling
Stack Above Grade loss of bond, & loss
of material
327} Class 1 Structures | BWR Unit Vent Extenor Concrete Concrete Not stated ELE-TEMP Loss of strength &
Stack Above Grade modulus
328{ Class 1 Structures | BWR Unit Vent Extenior Concrete Concrete Not stated EMBR/IR Loss of strength &
Stack Above Grade modulus
Document: (R 90-07, PWR Reactor Coolant System Industry Report
Reviewed by:  Omesh K. Chopra, ANL
item System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
1{ PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; CORR/SCCUnresol | Crack initaton &
Coolant System Pump Pump Cover Klein, Schanzlin, & | ved growth
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
2| PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; EMBR/TEUnresolve | Loss of fracture
Coolant System Pump Pump Cover Klein, Schanzlin, & }d toughness
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
3| PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; CORR/BA Loss of material
Coolant System Pump Pump Cover Klein, Schanzlin, &
Becker (KSB);
Sulzer-Bingham; &
Westinghouse .
4] PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; ERO/CORR Wall thinning, loss of
Coolant System Pump Pump Cover ' Klein, Schanzlin, & material
Backer (KSB),

Suizer-Bingham; &
Waestinghouse
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Damage of Class 1 Structures. Not stated Not stated Non-significant because concrete  {4-72t0 4-{ 320
structures are designed according to] 83
ACI 318 or its equivalent.
Damage of Class 1 Structures. Not stated Not stated Non-significant because cathodic | 4-84, 4-85 321
protection systems operate at a level
well below the 1000 mAMAZ level
that cause degradation.
Damage ot Class 1 Structures. Not stated Plant settlement Structure settiement monitoring 54,55 322
monitoring program. during construction & continued
during operation for soft soil of
changes in ground water.
Damage of Class 1 Structures. Not stated Select plant-specific This item was not the focus ot this {57 to 59 323
program that may NRC review.
include monitoring ot
ground water (Mors)
Damage of Class 1 Structures. Not stated Selsct plant-spacific This item was not the focus of this  [5-71t0 5-9] 324
program, e.g. ground NRC review.
water monitoring,
inspection, & testing
Damage of Class 1 Structures. Not stated Not stated Non-significant for components not [4-13104-| 325
exposed to aggressive environment | 15
(pH <5.5, chloride >500 ppm, &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.
Darnage of Class 1 Structures. Not stated Not stated Non-significant for concrete not 4-20t04-| 326
exposed to aggressive environment {23 & 4-49
(pH <11.5 chiorides >500 ppm); or [t 4-51
concrete mix meets the
requirements of ACI 318-63 or 349-
85 (air content 3-6% water-to-
cement ratio 0.35-0.45),
Damage of Class 1 Structures. Not stated Not stated Non-significant tor concrete 4-41-43 | 327
raintained at <66_C (150_F) & local
areas at <93_C (200_F), or plant-
specific justification is provided in
accordance with ACI 349-85; & for
ernbedded steel or rebar maintained
at<316deg C.
Damage of Class 1 Structures. Not stated Not stated Non-significant because radiation | 4-44, 4-45 328
dose is low compared to the level
causing degradation.
Document: iR 90-07, PWR Reactor Coolant System Industry Report
Reviewed by:  Omesh K. Chopra, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. jtem
Loss of prassure boundary. Not stated Non-significant NRC recommendation: 4-16 to 4- 1
because CASS CORRAGSCC can occur under the |20
components with operating conditions (water
>5% ferrite have chemistry) during shutdown becausel
reduced (More) oxygen is introduced to primary
coolant during cool down to control
CRUD-bursts, & coolant is exposed
: to air during many shutdowns.
Loss of pressure boundary. Not stated Fetrite content NRC recommendation: Ferrite 4-10, 4- 2
screening criteria & content screening criteria is 11, 511
ASME Sect. XI, inadequate. -13
Subsect. IWB
inspection.
Loss of pressure boundary. Not stated implementation of Recommendations of Generic Letter | 5-1510 5- 3
: Generic Letter 88- 88-05 are effective to monitor & 17
05. control primary coolant leakage.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 4
resistant to ERO/CORR.
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5] PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; EMBRAR Loss of fracture
Coolant System Pump Pump Cover Klein, Schanziin, & toughness
Becker (KSB);
Sulzer-Bingham; &
Westinghouse _
6] PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; CREEP Change in
Coolant System Pump Pump Cover Klein, Schanzlin, & dimension
Becker (KSB);
i Suizer-Bingham; &
Waestinghouse
7| PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson,; RELAX Loss of preload
Coolant System Pump Pump Cover Klein, Schanzin, &
Becker (KSB):
Sulzer-Bingham; &
Westinghouse _
8) PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; WEAR Altrition
Coolant System Pump Pump Cover Klein, Schanzlin, &
Becker {(KSB):
Sulzer-Bingham; &
Waestinghouse )
9| PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; FAT Unresolved Cumutative tatigue
Coolant System Pump Pump Cover Klein, Schanziin, & damage
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
10} PWR Reactor Reactor Coolant Nozzies 88 Byron Jackson; CORR/SCC Crack initiation &
Coolant System Pump Kiein, Schanzlin, & | Unresoived growth
Becker (KSB);
Sulzer-Bingham; &
Woestinghouse
11] PWR Reactor Reactor Coolant Nozzies ss Byron Jackson; EMBR/TE Loss of fracture
Coolant System Pump Klein, Schanzlin, & toughness
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
12| PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; CORR Loss of material
Coolant System Pump Klein, Schanztin, &
Becker (KSB):
Sulzer-Bingham; &
Waestinghouse
13| PWR Reactor Reactor Coolant Nozzles Ss Byron Jackson; ERQ/CORR Wall thinning, los
Coolant System Pump Kein, Schanzlin, & material
Becker (KSB);
Suizer-Bingham; &
Westinghouse
14| PWR Reactor Reactor Coolant Nozzles 8s Byron Jackson. EMBR/IR Loss of fracture
Coolant System Pump Klein, Schanzlin, & toughness
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
15| PWR Reactor Reactor Coolant Nozzles 88 Byron Jackson; CREEP Change in
Coolant System Pump Klein, Schanziin, & dimension
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
16| PWR Reactor Reactor Coolant Nozzles 88 Byron Jackson; RELAX Loss of preloac
Coolant Systam Pump Klein, Schanziin, &
Backer (KSB),
Sulzer-Bingham; &
Westinghouse
17} PWR Reactor Reactor Coolant Nozzies SS Byron Jackson; WEAR Attrition
Coolant System Pump Klein, Schanztin, &
Becker (KSBY);

Sulzer-Bingham; &
Westinghouse
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Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14-16 5

fluence ievel.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 6
temp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4-22] 7
components do not depend on
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 8

to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. Ili, NRC recommendation: Fatigue 4-210 4-9, B
Subsect. NB fatigue issues are unresolved unti! an 52105
evaluation & ASME agreement is reached in the ongoing| 10
Sect. X, Subsect. discussions on tatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16 1o 4- 10
because CORR/GSCC can occur under the | 20
concentrations of operating conditions (water
oxygen, halogens, & chemistry) during shutdown because
sulfates are (More) oxygen is introduced to primary

coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper | 4-1210 4- 1
material selection & relatively low 14
operating temperature.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated |{4-22, 4-23[ 12
of SS & hydrogen overpressure
provides protection against
CORR/CREV.

Loss ot pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 13

resistant to ERO/CORR.

Loss ot pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 14

fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 15
temnp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-220 1§
components do not depend on
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 17

to relative motion or does not
lincorporate clamped joints.
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18] PWR Reactor Reactor Coolant Nozzles 8§ Byron Jackson; FATUnresolved Cumulative fatigue
Coolant System Pump Klein, Schanzlin, & damage
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
19| PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; CORR/SCC Crack iniiation &
Coolant System Pump Klein, Schanziin, & growth
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
20{ PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; EMBR/TE Loss of fracture
Coolant System Pump Klein, Schanziin, & toughness
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
21| PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; CORR Loss of matenal
Coolant System Pump Klein, Schanzlin, &
Becker (KSB),
Suizer-Bingham; &
Westinghouse
22| PWR Reactor Reactor Coolant Closure bolting Ss Byron Jackson; ERO/CORR Wall thinning loss o
Coolant System Pump Klein, Schanzlin, & material
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
23| PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; EMBRAR Loss of fracture
Coolant System Pump Klein, Schanziin, & foughness
Becker (KSB);
Sulzer-Bingham, &
Westinghouse
24| PWR Reactor Reactor Coolant Closure bolting S§s Byron Jackson; CREEP Change in
Coolant System Pump . Klein, Schanzlin, & dimension
Becker (KSB);
Sulzer-Bingham; &
Waestinghouse
25! PWR Reactor Reactor Coolant Closure boiting SS Byron Jackson; RELAX Loss of preload
Coolant System Pump Klein, Schanzlin, &
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
26| PWR Reactor Reactor Coolant Closure bolting S Byron Jackson: WEAR Aftrition
Coolant Systemn Pump ) Klein, Schanzlin, &
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
27 PWR Reactor Reactor Coolant Closure bolting Ss Byron Jackson; FATUnresolved Cumulative fatigue
Coolant System Pump Kiein, Schanzlin, & damage
Becker (KSB);
Sulzer-Bingham; &
Westinghouse
28 PWR Reactor Pressurizer Top head cs Not stated CORR/SCC Crack initation &
Coolant System Unresolved growth
29| PWR Reactor Pressurizer Top head Ccs Not stated EMBR/TE Loss of fracture
Coolant System toughness
30; PWR Reactor Pressurizer Top head CSs Not stated CORR/BA Loss of material
Coolant System
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Loss of pressure boundary. Not stated ASME Sect. lil, NRC recommendation: Fatigue 4-2t04-9,] 18
Subsect. NB fatigue issues are unresolved until an 52to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. X|, Subsect. discussions on fatigue evaluation for
IWB {More) license renewal between NUMARC
: and staff.
Loss of pressure boundary. Not stated ASME Sect. Xi, Implementation of ASME Sect. XI, {5-13to 5 19
Subsect. IWB Subsect. IWB exam. category B-G-1| 15
& -2, are current & effective
programs for detection, sizing,
evaluation, & remediation.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper |4-12 to 4- 20
material selection & relatively iow 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22 4-231 21
contact with primary coolant.
Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22 22
contact with primary coolant.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 23
fiuence level.
Loss of pressure boundary. Not stated Not stated Non-signfficant because operating |4-21 24
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated ASME Sect. X|, ASME Sect. XI, Subsect. IWB, 5-15 25
Subsect. IWB exam. categories B-G-1 & -2, & B-P,
& comective measure IWA-5250,
acceptance criteria IWA-3142, are
cumrent & effective for detection &
correction of preload.
Loss of pressure boundary. Not stated ASME Sect. Xi, ASME Sect. XI, Subsect. IWB, 5-17.5-18] 26
Subsect. {WB & exam. categones B-G-1 & -2, & B-P
ASME/ANSI OM for system leakageftasting.
Part 6. Functional testing of ASME/ANSI
OM Part 6 are effective for detection
& evaluation-repair of pump bolting
elements.
Loss of pressure boundary. Not stated ASME Sect. lll, NRC recommendation: Fatigue 4-2t04-9) 27
Subsect. NB fatigue issues are unresolved untl an 52t 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect X, Subsect. discussions on fatigue evaluation for
IWB (More) license renewai between NUMARC
and staff.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16 to 4- 28
because SS CORRAGSCC can occur under the |20
cladding (>5% operating conditions (water
ferrite) has reduced chemistry) during shutdown because|
susceptibility (More) oxygen is introduced to primary
coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper [4-12 to 4- 29
matenial selection & relatively low 14
. operating temp.
Loss of pressure boundary. Not stated Implementation of Recommendations of Generic Letter | 5-15 to 5- 30
Generic Letter 88- 88-05 are effective to monitor & 17
05. control primary coolant leakage.
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31| PWR Reactor Pressurizer Top head cs Not stated ERO/CORR Wall thinning, oss ©
Coolant System material
32| PWR Reactor Pressurizer Top head cs Not stated EMBR/R Loss of fracture
Coolant Systern toughness
33] PWR Reactor Pressurizer Top head 3] Not stated CREEP Change in
Coolant System dimension
34] PWR Reactor Pressunzer Top head cs Not stated RELAX Loss of preload
Coolant System
35| PWR Reactor Pressurizer Top head cs Not stated WEAR Attrition
Coolant System
36| PWR Reactor Pressurizer Top head Cs Not stated FAT Unresolved Cumuiative tatigue
Coolant System damage
37! PWR Reactor Pressurizer Shell, Spray line cs Not stated CORR/SCC Crack initation &
Coolant System nozzle, Valve nozZle, Unresolved growth
Manway, Instrum.
nozzle, Surge line
nozzle, & Support
skirt
38| PWR Reactor Pressurizer Shell, Spray line cs Not stated EMBR/TE Loss of fracture
Coolant System nozzle, Valve nozzle, toughness
Manway, Instrum.
nozzle, Surge line
nozzle, & Support
skirt
39| PWR Reactor Pressurizer Shell, Spray line cs Not stated CORR Loss of material
Coolant System nozzie, Valve nozzle,
. Manway, Instrum.
nozzle, Surge line
nozzZle, & Support
skirt
40{ PWR Reactor Pressurizer Sheli, Spray line cs Not stated ERO/CORR Wall thinning, loss of
Coolant System nozzle, Valve nozzle, material
Manway, instrum.
nozzle, Surge line
nozzie, & Support
skirt
41| PWR Reactor Pressurizer Shell, Spray iine (o135 Not stated EMBR/IR Loss of fracture
Coolant System nozzle, Valve nozzle, toughness
Manway, Instrum.
nozzle, Surge line
nozzle, & Support
skirt
42] PWR Reactor Pressurizer Shell,Spray line cs Not stated CREEP Change in
Coolant System nozzle, Valve nozzle, dimension
Manway, Instum.
nozzle, Surge line
nozzle, & Support
skirt
43| PWR Reactor Pressurizer Shell,Spray line cs Not stated RELAX Loss of preiocad
Coolant System nozzle, Valve nozZle,
Manway, Instrum.
nozzle, Surge line
nozzle, & Support
skirt :
44| PWR Reactor Pressurizer Shell,Spray line cs Not stated WEAR Attrition

Coolant System

nozzle, Valve nozzle,
Manway, Instrum.
nozzle, Surge line
nozzle, & Support
skirt
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Loss of pressure boundary. Not stated Not stated Non-significant because SS 4-22 31
cladding is resistant to ERO/ CORR
and/or relatively low flow, & pH
control in environment.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 32
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-21 33
temp. <371 deg C (<700 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-220 34
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 35
to relative motion or does not
incorporate clamped joints.
Loss of pressure boundary. Not stated ASME Sect. Il NRC recommendation: Fatigue 4-2t04-8,| 36
Subsect. NB fatigue issues are unresolved untl an 52105
evaluation & ASME agreement is reached in the ongoing| 10
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB (More) license renswal between NUMARC
and staff.
Loss of pressure boundary Not stated Non-significant NRC recommendation: 4-16 to 4- 37
because SS CORRAGSCC can occur under the |20
cladding (>5% operating conditions (water
ferrite) has reduced chemistry) during shutdown becaus
susceptibility (More) oxygen is introduced to primary T
coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary Not stated Not stated Non-significant because of proper | 4-12 to 4- 38
matenal selection & relatively low 14
operating temp.
Loss of pressure boundary Not stated Not stated Non-significant because SS 4-22, 4-2 39
cladding, hydrogen overpressure
provides protection against
CORR/CREV, or component not in
contact with primary coolant.
Loss of pressure boundary Not stated Not stated Non-significant because SS 4-22 40
cladding is resistant to ERO/ CORR
and/or relatively low flow, & pH
control in environment.
Loss of pressure boundary Not stated Not stated Non-significant because of low 4-14 -16 41
flusnce level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-21 42
temp. <371 deg C (<700 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-221 43
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 44

to relative motion or does not
incorporate clamped joints.
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45| PWR Reactor Pressurizer Shell,Spray line cs Not stated FATUnresolved Cumulative fatigue
Coolant System nozzle, Valve noz2ie, damage
Manway, Instrum.
nozzle, Surge line
nozzle, & Support
skirt
46| PWR Reactor Pressurizer Safe ends SS Not stated CORR/SCC Crack initaton &
Coolant System growth
47| PWR Reactor Pressurizer Safe ends SS Not stated EMBR/TE Loss of fracture
Coolant System toughness
48| PWR Reactor Pressurizer Safe ends SS Not stated CORR Loss of material
Coolant System
49| PWR Reactor Pressurizer Safe ends SsS Not stated ERO/CORR Wall thinning, loss o
Coolant System material
50] PWR Reactor Pressurizer Safe ends SS Not stated EMBR/IR Loss of fracture
Coolant System toughness
51| PWR Reactor Pressurizer Safe ends SS Not stated CREEP Change in
Coolant System dimension
52| PWR Reactor Pressurizer Safe ends SS Not stated RELAX Loss of preload
Coolant System
53{ PWR Reactor Pressurizer Safe ends SS Not stated WEAR Attrition
Coolant System
54| PWR Reactor Pressurizer Safe ends SS Not stated FAT Unresolved Cumulative fatigue
Coolant System damage
55| PWR Reactor Pressurizer Instrum. nozzle & Ni alloy Not stated CORR/SCC Crack initation &
Coolant System Heater sleeves growth
56| PWR Reactor Pressurizer Instrum. nozzle & Ni alioy Not stated EMBR/TE Loss of fracture
Cootant System Heater sleeves toughness
57| PWR Reactor Pressurizer instrum. nozzle & Ni alloy Not stated CORR Loss of material
Coolant System Heater sleeves
58| PWR Reactor Pressurizer Instrum. nozzie & Ni alioy Not stated ERO/CORR Wall thinning, loss o
Coolant System Heater sleeves material
59] PWR Reactor Pressurizer Instrum. nozzle & Ni alloy Not stated EMBR/R Loss of fracture
Coolant System Heater sleeves toughness
60| PWR Reactor Pressurizer Instrum. nozzle & Ni alioy Not stated CREEP Change in
Coolant System Heater sleeves dimension
61| PWR Reactor Pressurizer instrum. nozzle & Ni alloy Not stated RELAX Loss of preload
Coolant System Heater sleeves
~2} PWR Reactor Pressurizer instrum. nozzie & Ni alloy Not stated WEAR Attrition

Cooignt System

Heater sleeves
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Loss of pressure boundary. Not stated ASME Sect #i, NARC recommendation: Fatigue 4-2104-9,] 45
Subsect. NB fatigue issues are unresolved until an 52105
evaluation & ASME agreement is reached in the ongoing| 10
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 513to5| 46
Subsect. IWB. exam. category B-F are cumrent & 15
effective programs for detection,
sizing. evaluation, & remediation.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper | 4-12to 4- 47
matenal selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated ]4-22,4-23| 48
of SS & hydrogen overpressure
provides protection against
CORR/CREV.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 43
resistant to ERO/CORR, and/or
relatively low flow, & pH control in
environment.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 16 50
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating }4-21 51
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-22 52
components do not depend on
preioad.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject { 4-24 53
to relative motion or does not
incorporate clamped joints.
Loss of pressure boundary. Not stated ASME Sect ill, NRC recommendation: Fatigue 4-2t04-9] 54
Subsect. NB fatigue lissues are unresolved until an 52to 5
evaluation & ASME agreement is reached in the ongoing] 10
Sect. X1, Subsect. discussions on fatigue evajuation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary Not stated ASME Sect. XI, ASME Sect. XI. Subsect. IWB 513to 5[ 55
Subsect. IWB & exam. category B-E augmented 15
NRC information based on information in NRC {nf.
Notice No. 90-10. notice No. 90-10 are current &
sffective inspaction procedures for
detection, sizing, evaluation, &
. fremediation.
Loss of pressure boundary Not stated Not stated Non-significant because of proper }4-12to 4- 56
matenal selecton & relatively low 14
operating temp.
Loss of pressure boundary Not stated Not stated Non-significant because tabricated |[4-22, 4-23f 57
of Ni alloy & hydrogen overpressure
provides protecton against
CORR/CREV.
Loss of pressure boundary Not stated Not stated Non-significant because Ni alloys 4-22 58
are resistant to ERO/CORR, and/or
relatively low fiow, & pH control in
environment.
Loss of pressure boundary Not stated Not stated Non-significant because of low 4-14 -16 59|
fluence ievel.
Loss of pressure boundary Not stated Not stated Non-significant because operating | 4-21 60
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary Not stated Not stated Non-significant because these 4-21,4-22 61
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 62
to relative motion or does not
incorporate clamped joints.
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63| PWR Reactor Pressurizer instrum. nozzle & Ni alioy Not stated FAT Unresolved Cumulative fatigue
Coolant System Heater sieeves damage
64] PWR Reactor Pressurizer Surge line nozzle CASS Not stated CORR/SCC Crack initation &
Coolant System Unresolved growth
65| PWR Reactor Pressurizer Surge line nozzle CASS Not stated EMBR/TE Loss of tracture
Coolant System Unresoived toughness
66| PWR Reactor Pressurizer Surge line nozzle CASS Not stated CORR Loss of material
Coolant System
67| PWR Reactor Pressurizer Surge line nozzle CASS Not stated ERO/CORR Wall thinning_ loss ©
Coolant System material
68| PWR Reactor Pressurizer Surge line nozzle CASS Not stated EMBR/AR Loss of fracture
Coolant System foughness
69) PWR Reactor Pressurizer Surge kne nozzle CASS Not stated CREEP Change in
Coolant System dimension
70| PWR Reactor Pressurizer Surge line nozzle CASS Not stated RELAX Loss ot preload
Coolant System
71| PWR Reactor Pressurizer Surge line nozzle CASS Not stated WEAR Attribon
Coolant System
72| PWR Reactor Pressurizer Surge line nozzie CASS Not stated FAT Unresolved Cumutative tatgue
Coolant System damage
73| PWR Reactor Pressurizer Manway bolting SS Not stated CORR/SCC Crack initaton &
Coolant System growth
74| PWR Reactor Pressurizer Manway bolting Ss Not stated EMBR/TE Loss of fracture
Coolant System toughness
75| PWR Reactor Pressurizer Manway bolting [3] Not stated CORR Loss of material
Coolant System
76| PWR Reactor Pressurizer Manway bolting Ss Not stated ERO/CORR Wall thinning, loss ©
Coolant System material
77| PWR Reactor Pressurizer Manway bolting SS Not stated EMBR/R Loss of fracture
Coolant System : toughness
78{ PWR Reactor Pressurizer Manway bolting SS Not stated CREEP Change in
Coolant System dimension
79| PWR Reactor Pressurizer Manway boiting sSS Not stated RELAX Loss of preload
Coolant System
80| PWR Reactor Pressurizer Manway bolting sSs Not stated WEAR Attrition

Coolant System
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Loss of pressure boundary. Not stated ASME Sect. IIl, NRC recommendation: Fatigue 4-2t04-9,| 63
Subsect NB fatigue issues are unresolved until an 52to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16 to 4- 64
because CASS CORRAGSCC can occur under the |20
components with operating conditions (water
>E% ferrite have chemistry) during shutdown because|
reduced (More) oxygen is introduced to primary
coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Ferrite content NRC recommendaton: Ferrite 4-10, 4- 65
screening criteria & content screening criteria is 11, 511
ASME Sect. XI, inadequate. -13
Subsect. IWB
inspection.
Loss of pressure boundary. Not stated Not stated Non-significant because fabncated |4-22, 4-23] 66
of SS & hydrogen overpressure
provides protection against
CORR/CREV.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 67|
resistant to ERO/CORR, and/or
relatively low flow, & pH control in
environment
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 68
|fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 69
ternp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-221 70
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 71
‘ to relative motion or does not
linoorporate clamped joints.
Loss of pressure boundary. Not stated ASME Sect. |lI, NRC recommendation: Fatigue 4-2t04-8| 72
Subsect. NB fatigue issues are unresolved unti an 52105
evaluation & ASME agreement is reached in the ongoing| 10
Sect X!, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated ASME Sect. XI, implementation of ASME Sect. XI, |5-13to 5 73
Subsect. IWB Subsect. IWB exam. category B-G-1| 15
& -2, are current & effective
programs for detection, sizing,
evaluation, & remediation.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper | 4-12 to 4- 74
material selection & relatively low 14
operating temp.
Loss ot pressure boundary. Not stated Not stated Non-significant because not in 4-22, 4-2 75
contact with coolant environment.
Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22 76
‘ contact with coolant environment.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 77
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-21 78
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 515 79
Subsect. IWB exam. categories B-G-1 & -2, & B-P,
& cotrective measure IWA-5250,
acceptance criteria IWA-3142, are
curent & effective for detection &
cofrection of preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject { 4-24 80
to relabve motion.
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81| PWR Reactor Pressurizer Manway bolting 8§ Not stated FAT Unresolved Cumulative fatigue
Coolant System damage
82| PWR Reactor Safety and Relief Valve body &Bonnet | SS Not stated CORR/SCC Crack initiation &
Coolant System Valves Unresolved growth
83| PWR Reactor Sately and Relief Valve body &Bonnet | SS Not stated EMBR/TE Loss of fracture
Coolant System Valves toughness
84| PWR Reactor Safety and Relief Valve body &Bonnet | SS Not stated CORR/BA Loss of material
Coolant System Valves ’
85| PWR Reactor Safety and Relief Vaive body &Bonnet | SS Not stated ERO/CORR Wall thinning, loss o
Coolant System Valves material
86| PWR Reactor Safety and Relief Valve body &Bonnet | SS Not stated EMBR/AR Loss ot fracture
Coolant System Valves toughness
87| PWR Reactor Safety and Relief Valve body &Bonnet | SS Not stated CREEP Change in
Coolant System Valves dimension
88| PWR Reactor Safety and Relief Valve body &Bonnet | SS Not stated RELAX Loss of preload
Coolant System Valves
89| PWR Reactor Safety and Relief Valve body &Bonnet | SS Not stated WEAR Altrition
Coolant System Valves
90| PWR Reactor Satety and Relief Valve body &Bonnet | SS Not stated FAT Unresolved Cumuiative fatigue
Coolant System Valves damage
91] PWR Reactor Satety and Relief Valve body & Bonnet] CASS Not stated CORR/SCC Crack initation &
Coolant System Valves Unresolved growth
92| PWR Reactor Safety and Relief Valve body & Bonnet] CASS Not stated EMBR/TE Loss of fracture
Coolant System Valves Unresolved toughness
93| PWR Reactor Safety and Relief Valve body & Bonnet| CASS Not stated CORR/BA Loss of material
Coolant System Valves
94| PWR Reactor Safety and Relief Valve body & Bonnet| CASS Not stated ERO/CORR Wall thinning, loss o
Coolant System Valves material
95| PWR Reactor Safety and Reliet Valve body & Bonnet| CASS Not stated EMBR/R Loss of fracture
Coolant System Valves toughness
96| PWR Reactor Satety and Relief Valve body & Bonnetf CASS Not stated CREEP Change in
Coolant System Valves dimension
97| PWR Reactor Safety and Relief Valve body & Bonnet| CASS Not stated RELAX Loss of preload
Coolant System Valves
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Loss of pressure boundary. Not stated ASME Sect. ll, NRC recommendation: Fatigue 4-2t04-8| 81
Subsect NB fatigue issues are unresolved until an 5-2to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16 to 4- 82
because CORR/IGSCC can occur under the |20
concentrations of operating conditions (water
oxygen, halogens, & chemistry) during shutdown because
sulfates are (More) oxygen is intfroduced to primary

coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper {4-12to4-| 83
material selection & relatively low 14
operating temp.

Loss of pressure boundary. Not stated Implementaton of Recommendations of Generic Letter | 5-15to 5 84
Generic Letter 88- 88-05 are effective to monitor & 17
05. control primary coolant leakage.

Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 85

resistant to ERO/CORR, and/or
relatively low flow, & pH control in
environment.

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 86

fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating {4-21 87
temp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4221 88
components do not depend on
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 89

to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect IIl, NRC recommendation: Fatigue 4-2t104-9| 90
Subsect. NB fatigue lissues are unresolved until an 52t 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect Xl, Subsect. discussions on fatigue evaluation for
IWB (More) ilioense renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16 to 4- 91
because CASS CORR/AGSCC can occur under the |20
components with operabng conditions (water
>5% ferrite have chemistry) during shutdown because
reduced (More) oxygen is introduced to primary

coolant dunng cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.

Loss of pressure boundary. Not stated Ferrite content NRC recommendation: Ferrite 4-10, 4- 92
screening criteria & content screening criteria is 11, 511
ASME Sect. XI, |inadequate. -13
Subsect. IWB
inspection.

Loss of pressure boundary. Not stated Implementation of Recommendations of Generic Letter | 5-15 to 5- 93
Genenc Letter 88- 88-05 are effective to monitor & 17
05. control primary coolant leakage.

Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 94

resistant to ERO/CORR, and/or
relatively low flow, & pH confrol in
environment .

Loss of pressure boundary. Not stated Not stated Non-significant because of iow 4-14 -16 95

fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-21 96
temp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-221 97
components do not depend on
preioad.




Table B.1 Gall Report for NUMARC Industry Reports Page 91A
Document: R 90-07, PWR Reactor Coolant System Industry Report
Reviewed by:  Omesh K. Chopra, ANL
Item System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism __ARD effects
98| PWR Reactor Safety and Relief Valve body & Bonnet] CASS Not stated WEAR Attrition
Coolant System Valves
99{ PWR Reactor Safety and Relief Valve body & Bonnet| CASS Not stated FAT Unresotved Cumulative fatigue
Coolant System Vailes damage
100( PWR Reactor Safety and Reliet Nozzles SS Not stated CORR/SCC Crack initation &
Coolant System Valves Unresolved growth
101 PWR Reactor Safety and Relief Nozzles SS Not stated EMBR/TE Loss of fracture
Coolant System Valves toughness
102| PWR Reactor Safety and Relief Nozzles Ss Not stated CORR Loss of matenal
Coolant System Valves
103| PWR Reactor Safety and Relief Nozzles Ss Not stated ERO/CORR Wall thinning. ioss o
Coolant System Valves material
104| PWR Reactor Safety and Relief Nozzles ss Not stated EMBR/R Loss of fracture
Coolant System Valves toughness
105| PWR Reactor Safety and Rslief Nozzles SS Not stated CREEP Change in
Coolant System Valves dimension
106|] PWR Reactor Satety and Relief Nozzles SS Not stated RELAX Loss of preload
Coolant System Valves
107| PWR Reactor Safety and Relief Nozzles 8s Not stated WEAR Attriton
Coolant System Valves
108| PWR Reactor Satety and Relief Nozzles SS Not stated FAT Unresolved Cumuiative tadtgue
Coolant System Valves . damage
109| PWR Reactor Satety and Relief Closure flange CS, 8§ Not stated CORR/SCC Crack initiation &
Coolant System Valves Unresolved growth
110| PWR Reactor Safety and Ralief Closure flange Cs, 88 Not stated EMBR/TE Loss of fracture
Coolant System Valves toughness
111] PWR Reactor Safety and Reliet Closure flange CSs, 88 Not stated CORR/BA Loss of material
Coolant System Valves
112[ PWR Reactor Safety and Relief Closure flange CS, ss Not stated ERO/CORR Wall thinning, loss of
Coolant System Valves material
113{ PWR Reactor Safety and Relief Closure flange Cs, s§ Not stated EMBR/AR Loss of fracture
Coolant System Valves toughness
114 PWR Reactor Safety and Relief Closure fiange CSs, ss Not stated CREEP Change in
Coolant System Vaives dimension
115! PWR Reactor Safety and Relief Closure flange CS, §8 Not stated RELAX Loss of preload
Coolant System Valves
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Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 98
to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect i, NRC recommendation: Fatigue 4-2t04-9,] 99
Subsect. NB fatigue issues are unresoived until an 5-2to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. X, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16t0 4-| 100
because CORR/GSCC can occur under the | 20
concentrations of operating conditions (water J
oxygen, halogens, & chemistry) during shutdown becaus
sulfates are (More) oxygen is introduced to primary

coolant during cool down to controt
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper {4-12to 4-1 101
matenal selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated |4-22, 4-23] 102
of SS & hydrogen overpressure
provides protection against
CORR/CREV.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 103
resistant to ERO/CORR, and/or
relatively low flow, & pH control in
environment

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14-16 | 104

fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-21 105
temp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-22% 106
components do not depend on
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 107

to relative motion or does not
|incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect lil, NRC recommendation: Fatigue 4-2t04-9| 108
Subsect. NB fatigue issues are unresolved untl an 52t 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. Xl, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16to 4-| 109
because CORR/IGSCC can occur under the |20
concentrations of operating conditions (water
oxygen, halogens, & chemistry) during shutdown be@usé
sulfates are (More) oxygen is introduced to primary

coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundgary. Not stated Not stated Non-significant because of proper {4-12t04-| 110
' matenal selection & reiatvely low 14
operating temp.
Loss of pressure boundary. Not stated Implementation of Recommendations of Generic Letter [5-15t0 5-§ 111
Generic Letter 88- 88-05 are effective to monitor & 17
05. control primary coolant leakage.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 112
resistant to ERO/CORR, and/or
relatively low flow, & pH control in
environment

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 | 113
Jluence level.

Loss of pressure boundary. Not stated Not stated Non-significant because operatng | 4-21 114
temp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because does not | 4-21, 4-22] 115

depend on preload.
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116{ PWR Reactor Safety and Reliet Closure flange CS, ss Not stated WEAR Attriton
Coolant System Vaives

117] PWR Reactor Safety and Relief Closure flange CS, 8s Not stated FAT Unresolved Cumulative fatigue
Coolant System Valves damage

118| PWR Reactor Safety and Relief Bellows Ni alloy Not stated CORR/SCC Crack initation &
Coolant System Valves growth

119 PWR Reactor Safety and Relief Bellows Ni alioy Not stated EMBR/TE Loss of fracture
Coolant System Valves toughness

120| PWR Reactor Safety and Relief Bellows Ni alloy Not stated CORR Loss of material
Coolant Systemn Valves

121 PWR Reactor Satety and Relief Bellows Ni alloy Not stated ERO/CORR Wall thinning, loss of
Coolant System Valves ) material

122 PWR Reactor Safety and Relief Beliows Ni alloy Not stated EMBR/R Loss of fracture
Coolant System Valves toughness

123] PWR Reactor Satety and Relief Bellows Ni alioy Not stated CREEP Change in

: Coolant System Valves dimension

124| PWR Reactor Safety and Ralief Bellows Ni alloy Not stated RELAX Loss of preload
Coolant System Valves

125/ PWR Reactor Safety and Relief Bellows Ni alioy Not stated WEAR Aftrition
Coolant System Vaives

126| PWR Reactor Safety and Relief Bellows Ni alloy Not stated FAT Unresolved Cumulative fatigue
Coolant System Valves ! damage

127] PWR Reactor Safety and Relief Seats and Disks Steliite, SS Not stated .| CORR/SCC Crack initiation &
Coolant System Valves Unresolved growth

128 PWR Reactor Satety and Relief Seats and Disks Stellite, SS Not stated EMBR/TE Loss of fracture
Coolant System Valves toughness

1291 PWR Reactor Safety and Relief Seats and Disks Stellite, SS Not stated CORR Loss of material
Coolant System Valves

130| PWH Reactor Safety and Relief Seats and Disks Steliite, SS Not stated ERO/CORR Wall thinning, loss ol
Coolant System Valves material

131{ PWR Reactor Satety and Relief Seats and Disks Stellite, SS Not stated EMBRAR Loss of fracture
Coolant System Valves toughness

132 PWR Reactor Safety and Relief Seats and Disks Staliite, SS Not stated CREEP Change in
Coolant System Valves dimension
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Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 5-17,5-18 116
Subsect. IWB & exam. categones B-G-1 & -2, & B-P
ASME/ANSI OM for system lsakage/testing.
Part 1. Functional testing of ASME/ANSI
OM Part 1 are effective for detection
& evaluation-repair.
Loss of pressure boundary. Not stated ASME Sect. III, NRC recommendation: Fatigue 4-2t04-9,| 117
Subsect. NB fatigue issues are unresolved until an 52to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. X, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated ASME Sect. XI, Implementation of ASME Sect. XI, |5-13to5-] 118
Subsect. IWB Subsect. IWB exam. category B-G-1] 15
& -2, are current & effective
programs for detection, sizing,
evaluation, & remediation.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper [4-121t04-| 119
material selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated |4-22, 4-23[ 120
of Ni alloy & hydrogen overpressure
provides protection against
CORR/CREV.
Loss ot pressure boundary. Not stated Not stated Non-significant because Nialloys | 4-22 121
are resistant to ERO/ CORR, and/or
relatively low flow, & pH control in
environment
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 122
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 123
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4221 124
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 125
to relative motion or does not
incorporate clamped joints.
Loss of pressure boundary. Not stated ASME Sect. lil, NRC recommendation: Fatigue 4-2t04-9 126
Subsect. NB tatigue issues are unresolved unt an §-2to 5-
evaluation & ASME agreement is reached in the ongoing| 10
Sect Xi, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16to 4-( 127
because CORRAGSCC can occur under the |20
concentrations of operating conditions (water J
oxygen, halogens, & chemistry) during shutdown becaus
sultates are (More) oxygen is introduced to primary
coolant during cool down to controt
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper [4-12to 4-[ 128
matenal selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because materials | 4-22, 4-23] 129
resistant to CORR & hydrogen
overpressure provides protection
against CORR/CREV.
Loss of pressure boundary. Not stated Not stated Non-significant because materials | 4-22 130
are resistant to ERO/CORR, and/or
relatvely low flow, & pH control in
environment
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 131
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 132
temp. <538 deg C (<1000 deg F).
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133| PWR Reactor Safety and Relie! Seats and Disks Stellite, SS Not stated RELAX Loss of preload
Coolant System Valves
134] PWR Reactor Safety and Relief Seats and Disks Stellite, SS Not stated WEAR Attriton
Coolant System Valves
135| PWR Reactor Safety and Relief Seats and Disks Stellite, SS Not stated FAT Unresolved Cumulative fatigue
Coolant System Valves damage
136 PWR Reactor Satety and Relief Ciosure bolting CS, sS Not stated CORR/SCC Crack initiation &
Coolant System Valves Unresolved growth
137| PWR Reactor Safety and Relief Clbsure bolting CS, 8S Not stated EMBR/TE Loss of fracture
Coolant System Valves toughness
138| PWR Reactor Satety and Reliet Closure bolting Cs ss Not stated CORR Loss of material
Coolant System Valves
139 PWR Reactor Safety and Relief Closure bolting CS, Ss Not stated ERO/CORR Wall thinning, loss o
Coolant System Valves material
140| PWR Reactor Safety and Relief | Closure bolting CS, S8 Not stated EMBRAR Loss of fracture
Coolant System Valves oughness
141 PWR Reactor Safety and Relief Closure bolting CS, S8 Not stated CREEP Change in
Coolant System Valves dimension
142{ PWR Reactor Satety and Relief Closure bolting CS, 8S Not stated RELAX Loss of preload
Coolant System Valves
143 PWR Reactor Satety and Relief Closure bolting CS, §s Not stated WEAR Attrition
Coolant System Valves
144| PWR Reactor Safety and Relief Closure bolting Cs, §S Not stated FAT Unresolved Cumulative fatigue
Coolant System Valves damage
145| PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, SS Not stated CORR/SCC Crack initiation &
Coolant System Unresolved growth
146} PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, S8 Not stated EMBR/TE Loss of fracture
Coolant System toughness
147{ PWR Reactor Piping & Fittings Cold leg. & Hotleg | CS. SS Not stated CORR Loss of material

Coolant System
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Loss of pressure boundary. Not stated Not stated Non-significant because 4-21,4-221 133
components do not depend on
preload.
Loss of pressure boundary. Not stated ASME Sect. Xi, ASME Sect. XI, Subsect IWE, 5-17,5-18] 134
Subsect. IWB & exam. categories B-G-1 & -2, & B-P
ASME/ANSI OM for system leakage/testing.
Part 1. Functional testing of ASME/ANS|
OM Part 1 are effective for detaction
& evaluationrepair.
Loss of pressure boundary. Not stated ASME Sect. lil, NRC recommendation: Fatigue 4-2t04-9,1 135
Subsect. NB fatigue issues are unresolved until an 52105
evaluation & ASME agresment is reached in the ongoing| 10
Sect. X, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated ASME Sect. XI, Implementation of ASME Sect. XI. |5-13t05-] 136
Subsect. IWB Subsect. IWB exam. category B-G-1| 15
& -2, are current & effective
programs for detection, sizing,
svaluation, & remediation.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper |4-12to 4. | 137
matenal selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated 4-22, 4-23] 138
of SS and/or hydrogen overpressure
provides protection against
CORR/CREV.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 139
resistant to ERO/CORR, and/or
relatvely low flow, & pH control in
snvironment.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 140
fluence level,
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 141
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 515 142
Subsect IWB exam. categones B-G-1 & -2, & B-P,
& cofrective measure IWA-5250,
acceptance criteria IWA-3142, are
curmrent & effective for detection &
correction of preload.
Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. Xi, Subsect IWB, 517, 5 | 143
Subsect. IWB & exam. categories B-G-1& -2, & B-P | 18
ASME/ANS!I OM for system ieakage/testing.
Part 1. Functional testing of ASME/ANS|
OM Part 1 are effective for detection
& evaluation-repair.
Loss of pressure boundary. Not stated ASME Sect. i, NRC recommendation: Fatigue 4-2t04-9| 144
Subsect NB tatigue Issues are unresolved untii an 52105
evaluation & ASME agreement is reached in the ongoing{ 10
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16t0 4-| 145
because SS CORRAGSCC can occur under the |20
cladding (>5% operating conditions (water
ferrite) has reduced chemistry) during shutdown becausﬁ
susceptibility (More) oxygen is introduced to primary
. coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper [4-12to4-| 146
material selection & relatively low 14
operating temp.
Loss ot pressure boundary. Not stated Not stated Non-significant because fabnicated 4-22,4-23 147
of SS and/or hydrogen overpressure
provides protecton against
CORR/CREV.
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148| PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, SS Not stated ERO/CORR Wall thinning, loss ©
Coolant System material
149 PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, SS Not stated EMBRAR Loss of fracture
Coolant System toughness
150} PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, 8§ Not stated CREEP Change in
Coolant System dimension
151| PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, SS Not stated RELAX Loss of preload
Coolant System
152| PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, SS Not stated WEAR Attrition
Coolant System
153| PWR Reactor Piping & Fittings Cold leg, & Hotleg | CS, SS Not stated FAT Unresolved Cumuiative tatigue
Coolant System damage
154} PWR Reactor Piping & Fittings Surge line & Spray |SS Not stated CORR/SCC Crack initiation &
Coolant System line Unresotved growth
155{ PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated EMBR/TE Loss of fracture
Coolant System ine toughness
156 PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated CORR Loss of material
Coolant System ine
157' PWR Reactor Piping & Fitings Surge line & Spray | SS Not stated EROC/CORR Wall thinning, loss of
Cootant System fine material
158 PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated EMBRAR Loss of fracture
Coolant System ine toughness
159{ PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated CREEP Change in
Coolant System ine dimension
160 PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated RELAX Loss of preload
Coolant System ine
161; PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated WEAR Attrition
Coolant Systemn ine
162] PWR Reactor Piping & Fittings Surge line & Spray | SS Not stated FATUnresolved Cumulative fatigue
Coolant System line damage
163| PWR Reactor Piping & Fitings Cold leg, Hot leg, & | CASS Not stated CORR/SCC Crack initiation &
Coolant System Surge line Unresoived growth
164| PWR Reactor Piping & Fittings ‘Cold leg, Hot leg, & | CASS Not stated EMBR/TE Loss of fracture
Coolant System Surge line Unresoived toughness
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Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 148

) resistant to ERO/CORR.

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14-16 | 149

fluence level.

Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 150

temp. <538 deg C (<1000 deg F) for
SS & <371 deg C (<700 deg F). for
CS.
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-221 151
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 152
to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. lil, NRC recommendation: Fatigue 4-2to0 4-9,| 153
Subsect. NB fatigue issues are unresolved until an 52t 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. Xi. Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16to4-| 154
because CORRAGSCC can occur under the |20
concentrations of operating conditions (water
oxygen, halogens, & chemistry) during shutdown becaus:
sulfates are (More) oxygen is introduced to primary

coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper [4-12to 4-1 155
material selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated |4-22, 4-23] 156
of SS & hydrogen overpressure
provides protection against
CORR/CREV.

Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 157

jresistant to ERO/CORR.

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14-16 158

. fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 159
temp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4-221 160
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 161
to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. lil, NRC recommendation: Fatigue 4-2104-9| 162
Subsect. NB fatigue i1ssues are unresolved until an 52to 5
evaluation & ASME agreament is reached in the ongoing| 10
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB (More) Wlioanse renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16to 4-] 163
because CASS CORRAGSCC can occur under the |20
components with operating conditions (water
>5% ferrite have chemistry} during shutdown becaus
reduced (More) oxygen is introduced to primary

coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.

Loss of pressure boundary. Not stated Ferrite content NRC recommendation: Ferrite 4-10, 4- 164
screening criteria & content screening criteria is 11,511
ASME Sect. XI, inadequate. -13
Subsect IWB

inspection.
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165] PWR Reactor Piping & Fittings Cold leg. Hotleg, & | CASS Not stated CORR Loss of material
Coolant System Surge lire
166{ PWR Reactor Piping & Fittings Cold leg, Hotleg, & | CASS Not stated ERO/CORR Wall thinning, loss of
Coolant System Surge line material
167| PWR Reactor Piping & Fittings Cold leg, Hot leg, & | CASS Not stated EMBR/R Loss of fracture
Coolant System Surge line toughness
168| PWR Reactor Piping & Fittings Cold leg, Hotleg, & | CASS Not stated CREEP Change in
Coolant System Surge line dimension
169 PWR Reactor Piping & Fittings Colid ieg, Hot leg, & | CASS Not stated RELAX Loss of preload
Coolant System Surge line
170] PWR Reactor Piping & Fittings Cold leg, Hotleg, & | CASS Not stated WEAR Attrition
Coolant System Surge line
171| PWR Reactor Piping & Fittings Cold leg, Hotleg. & | CASS Not stated FAT Unresolved Cumulative fatigue
Coolant System Surge line damage
172{ PWR Reactor Auxiliary Piping Decay Heat Removall SS Not stated CORR/SCC Crack inibation &
Coolant System System & Core Unresoived growth
Flood System
173] PWR Reactor Auxiliary Piping Decay Heat Removal SS Not stated EMBR/TE Loss of fracture
Coolant System System & Core toughness
Flood System
174 PWR Reactor Piping & Fittings Cold leg, Hot leg, & | CASS Not stated CORR Loss of material
Coolant Systamn Surge line
175| PWR Reactor Piping & Fitings Cold leg, Hotleg, & | CASS Not stated ERO/CORR Wall thinning, loss of
Coolant System Surge line material
176} PWR Reactor Piping & Fittings Cold leg. Hotleg, &. [ CASS Not stated EMBR/IR Loss ot fracture
Coolant System Surge line toughness
177| PWR Reactor Piping & Fittings Cold leg, Hotleg, & | CASS Not stated CREEP Change in
Coolant System Surge line cimension
178| PWR Reactor Piping & Fitings Cold leg, Hot leg, & | CASS Not stated RELAX Loss of preload
Coolant System Surge line
179| PWR Reactor Piping & Fittings Cold leg, Hot leg, & | CASS Not stated WEAR Attrition
Coolant System Surge line
180| PWR Reactor Piping & Fittings - | Cold leg. Hot leg, & | CASS Not stated FAT Unresolved Cumulative fatigue
Coolant System Surge line damage
181} PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated CORR/SCC Crack iniiation &
Coolant System System & Core Unresolved growth
Flood System
182| PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated EMBR/TE Loss of tracture
Coolant System System & Core Unresolved toughness

Flood System
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Loss of pressure boundary. Not stated Not stated Non-significant because fabricated | 4-22, 4-25’ 165

of SS & hydrogen overpressure
provides protection against
CORR/CREV.

Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 166

resistant to ERO/CORR.

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 167

fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-21 168
temp. <538 deg C (<1000 deg F). .

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4-220 169
components do not depend on
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject [ 4-24 170

to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. il NRC recommendation: Fatigue 4-2t04-91 171
Subsect. NB tatigue issues are unresolved until an 5-2to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. X!, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16to 4-| 172
because CORR/AGSCC can occur under the |20
concentrations of operating conditions (water
oxygen, halogens, & chemistry) during shutdown becausﬂ
sulfates are (More) oxygen is introduced to primary

coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Not stated Non-significant because of proper |4-12t0 4-| 173
matenal selection & relatively low 14
operating temp.
Loss of pressure boundary. Not stated Not stated Non-significant because fabricated |4-22, 4-23] 174
of SS & hydrogen overpressure
provides protection against
CORR/CREV.

Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 175

resistant to ERO/CORR.

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 176

fluence level. ’
Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-21 177
tomp. <538 deg C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-22] 178
components do not depend on
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 179

to relative motion or does not
incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. I, NRC recommendation: Fatigue 4-2t04-9,| 180
Subsect NB fatigue issues are unresolved until an 52to 5-
evaluation & ASME agreement is reached in the ongoing| 10
Sect X, Subsect. discussions on fatigue evaluation for
IWB (More) license renewal between NUMARC

and staff.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16to4-| 181
because CASS CORR/IGSCC can occur under the |20
components with operating conditions (water
>5% ferrite have chemistry) during shutdown becaus
reduced (More) oXygen is introduced to primary
coolant during cool down to control
CRUD-bursts, & coolant is exposed
to air during many shutdowns.
Loss of pressure boundary. Not stated Fernite content NRC recommendation: Ferrite 4-10, 4- 182
. screening criteria & content screening criteria is 1,511

ASME Sect. XI, inadequate. -13

Subsect. IWB

inspection.
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183| PWR Reactor Auxiliary Piping Decay Heat Remova! CASS Not stated CORR Loss of material
Coolant System System & Core
Flood System
184 PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated ERO/CORR Wall thinning, loss o
Coolant System System & Core material
Food System
185 PWR Reactor Auxiliary Piping Decay Heat Remova* CASS Not stated EMBR/R Loss of fracture
Coolant System System & Core toughness
Flood System
186{ PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated CREEP Change in
Coolant System System & Core dimension
Flood System
187 PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated RELAX Loss of preload
Coolant System System & Core
Flood System
188 PWR Reactor Auxiliary Piping Decay Heat Removalj CASS Not stated WEAR Attrition
Coolant System System & Core
Flood System
189 PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated FAT Unresolved Cumulative fatigue
Coolant System System & Core damage
Flood System
190| PWR Reactor integral Support Not stated CS, SS Not stated CORR/SCC Crack initation &
Coolant System Unresotved growth
191| PWR Reactor integral Support Not stated CS. Ss Not stated EMBR/TE Loss of fracture
Coolant System toughness
192| PWR Reactor integral Support Not stated Cs, ss Not stated CORR Loss of material
Coolant System
193| PWR Reactor Integral Support Not stated CS, SS Not stated ERO/CORR Wall thinning, loss of
Coolant System material
194 PWR Reactor Integral Support Not stated Cs, ss Not stated EMBR/IR Loss of fracture
Coolant System toughness
195| PWR Reactor integral Support Not stated CS, Ss Not stated CREEP Change in
Coolant System dimension
196{ PWR Reactor Integral Support Not stated Cs, ss Not stated RELAX Loss of preload
Coolant System
197| PWR Reactor Integral Support Not stated CS. 8§ Not stated WEAR Attrition
Coolant System
198| PWR Reactor Integral Support Not stated CS, ss Not stated FAT Unresolved Cumulative fatigue
Coolant System damage

Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report
Reviewed by:  O. Chopra/D. Gavenda, ANL

tem System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects

1| BWR Primary Piping & Fittings Feedwater & Main | CS Not stated EMBRAR Loss of fracture
Coolant Pressure Steam toughness
Boundary

2| BWR Primary Piping & Fitings ' | Feedwater & Main | CS Not stated CORR/IGSCC Crack initation &
Coolant Pressure Steam growth
Boundary '

3|.BWR Primary Piping & Fittings Feedwater & Main | CS Not stated CORR/TGSCC Crack initiation &
Coolant Pressure Steam . growth
Boundary
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Loss of pressure boundary. Not stated Not stated Non-significant because fabricated 14-22, 4-23 183
of SS & hydrogen overpressure
provides protection against
CORR/CREV.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 184
rasistant to ERO/CORR.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 185
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-21 186
ternp. <538 deg C (<1000 deg F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4220 187
components do not depend on
preload.
Loss of pressure boundary. Not stated Not stated Non-significant because not subject } 4-24 188
to relative motion or does not
incorporate clamped joints.
Loss of pressure boundary. Not stated ASME Sect. Ui, NRC recommendation: Fatigue 4-2to 4-9,| 189
Subsect. NB fatigue issues are unresoived unti an 52105
evaluation & ASME agreement is reached in the ongoing| 10
Sect. Xi, Subsect. discussions on fatigue evaluation for
IWB (More) flioense renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-16t04-| 190
subjected to corosive environment. {20
Loss of pressure boundary. Not stated Not stated Non-significant because of proper [4-12t04-| 191
material selection & relatively low 14
operating tamp.
Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22, 4-23} 192
contact with primary coolant.
Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22 193
contact with primary coolant.
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 194
fluence level.
Loss of pressure boundary. Not stated Not stated Non-significant because opsrating  {4-21 195
temp. <538 deg C (<1000 deg F) for
SS & <371 deg C (<700 deg F). for
CS.
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4 196
components do not depend on
preload.
‘{Loss of pressure boundary. Not stated Not stated Non-significant because not subject | 4-24 197
to relative motion or does not
incorporate clamped joints.
Loss of pressure boundary. Not stated ASME Sect. lil, NRC recommendation: Fatigue 4-2t0 4-9,] 198
Subsect. NB fatigue issues are unresolved until an 52to 5
evaluation & ASME agreement is reached in the ongoing| 10
Sect. XI, Subsect. discussions on fatgue evaluation for
IWB (More) license renewal between NUMARC
[and sta¥f.
Document: IR 30-09, BWR Primary Coolant Pressure Boundary industry Report
Reviewed by:  O. Chopra/D. Gavenda, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. ltem
Loss of pressure boundary. Not stated Not stated Non-significant bacause total fast [4-39 1
neutron fiuence within the license
frenewal term is<10AM17 VmA2.
Loss of pressure boundary. Not stated Not stated Non-significant because wrought 4-18, 4- 2
. and cast CS are resistant to 18,58
sensitization, and/or applied & -16
residual stresses are low.
Loss of pressure boundary. Not stated Not stated Non-significant because CSs do not | 4-22 to 4- 3
suffer TGSCC under BWR 28
operating conditions of temperature,
dissolve oxygen, & stress.
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4| BWR Primary Piping & Fittings Feedwater & Main | CS Not stated CORR/IASCC Crack initiation &
Coolant Pressure Steam growth
Boundary
5| BWR Primary Piping & Fittings Feedwater &Mamn | CS Not stated CORR Loss of matenial,
Coolant Pressure Steam comosion product
Boundary buildup
6] BWR Primary Piping & Fittings Feedwater & Main | CS Not stated . ERO/CORR Wall thinning, loss ©
Coolant Pressure Steam material
Boundary
7| BWR Primary Piping & Fittings Feedwater & Main | CS Not stated CREEP Change in
Coolant Pressure Steam dimension
Boundary
8] BWR Primary Piping & Fittings Feedwater & Main [ CS Not stated RELAX Loss of preload
Coolant Pressure Steam
Boundary
9l BWR Primary Piping & Fittings Feedwater & Main 1 CS Not stated WEAR Attribon
Coolant Pressure Steam
Boundary
10| BWR Primary Piping & Fitings Feedwater & Main | CS Not stated FAT Cumulative fatigue
Coolant Pressure Steam damage
Boundary
11| BWR Primary Piping & Fittings RCIC, HPCI, RHR, 1 CS Not stated EMBR/R Loss of fracture
Coolant Pressure LPCI, LPCS, & toughness
Boundary HPCS
12| BWR Primary Piping & Fittings RCIC, HPCl, RHR, | CS Not stated CORR/IGSCC Crack initation &
Coolant Pressure LPCI, LPCS, & growth
Boundary HPCS
13| BWR Primary Piping & Fittings RCIC, HPCI, RHR, | CS Not stated CORR/TGSCC Crack initation &
Coolant Pressure LPCI, LPCS, & growth
Boundary HPCS
14| BWR Primary Piping & Fittings RCIC, HPCI, RHR, | CS Not stated CORR/IASCC Crack initiation &
Coolant Pressure LPCI, LPCS, & growth
Boundary HPCS
15| BWR Primary Piping & Fittings RCIC, HPCI, RHR, | CS Not stated CORR Loss of material
Coolant Pressure LPCI, LPCS, &
Boundary HPCS
16| BWR Primary Piping & Fittings RCIC, HPCI, RHR, | CS Not stated ERO/CORR Wal! thinning
Coolant Pressure LPCI, LPCS, &
Boundary HPCS
17| BWR Primary Piping & Fittings RCIC, HPCI, RHR, [CS Not stated CREEP Change in
Coolant Pressure LPCI, LPCS, & dimension
Boundary HPCS
18| BWR Primary Piping & Fitings RCIC. HPCI, RHR, | CS Not stated RELAX Loss of preload
Coolant Pressure LPCI, LPCS, &
Boundary HPCS
19| BWR Primary Piping & Fittings RCIC, HPCI, RHR, {CS Not stated WEAR Attrition
Coolant Pressure LPCI, LPCS, &
Boundary HPCS




Table B.1 Gall Report for NUMARC Industry Reports

Document: |R 50-09, BWR Primary Coolant Pressure Boundary Industry Report
Reviewed by:  O. Chopra/D. Gavenda, ANL

Page 97B

Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. ltem

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28, 4-29 4
fast neutron fluence within the
license renewal term is <10°20
nm”2.

Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 to 4- 5
quality & chemistry are controlied 32
according to technical specifications
requirements and corrosion
allowances are defined according to
the pressure integrity requirements.

Loss of pressure boundary. Not stated Appendix A of NURE G-1344 recommends industry| 4-33 -35, 6

NUREG-1344 for program for control of E/C in the & 5-17
single-phase lines, single-phase systems & -18
CHECMATE Code CHECMATE predicts E/C in two-

for two-phase lines. phase systems.

Loss of pressure boundary. Not stated Not stated Non-significant because operating [ 4-44,4-45 7
conditions are <371_C (<700_F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45, 5-26 8
components do not depend on -28
preload for functionality.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5- 9
subjected to relative motion or does |28, 5-29
not incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. Ill, . NRC recommendation: Fatigue 4-2t04-9) 10
Subsect. NB fatigue lissues are unresolved until an 5-4 to 5-6
reanalysis & ASME agreement is reached in the ongoing
Sect. XI, Subsect. discussions on fatigue evaluation for
IWB inspect. license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Not stated Non-significant because total fast  [4-39 11
neutron fluence within the license
renewal term is<10M7 VmA2.

Loss of pressure boundary. Not stated Not stated Non-significant because wrought 4-18, 4- 12
and cast CS are resistant to 19,58
sensitization, and/or applied & -16
residual stresses are low.

Loss of pressure boundary. Not stated Not stated Non-significant because CSs do not | 4-22 to 4- 13
suffer TGSCC under BWR 28
operating conditions of temperature,
dissolve oxygen, & stress.

Loss of pressure boundary. Not stated Not stated Non-significant because the totai 4-28,4-29] 14
fast neutron fluence within the
license renewal term is <10°20
nmn2.

Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 to 4- 15
quality & chemistry are controlled 32
according to technical specifications
requirements and cofrosion
allowances are defined according to
the pressure integrity requirements.

Loss of pressure boundary. Not stated Not stated Non-significant because 4-33 -35, 16
components operate in low &5-17
temperature (<79_C) and/or low flow|-19
rate.

Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-44,4-45| 17
conditions are <371_C (<700_F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45 526 18
components do not depend on -28
preload for functionality.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 19
subjectad fo relative motion or does |28, 5-29
not incorporate clamped joints.
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20| BWR Primary Piping & Fittings RCIC, HPCI, RHR, | CS Not stated FATUnresolved Cumulative fatigue
Coolant Pressure LPCI, LPCS, & darmage
Boundary HPCS
21| BWR Primary Piping & Fittings RHR, LPCI, LPCS, |SS Not stated EMBR/R Loss of fracture
Coolant Pressure Recirc., & HPCS toughness
Boundary
22{ BWR Primary Piping & Fittings RHR, LPCI, LPCS, |SS Not stated CORR/IGSCC Crack initiation &
Coolant Pressure Recirc., & HPCS growth
Boundary
23| BWR Primary Piping & Fittings RHR, LPCI, LPCS, |SS Not stated CORR/TGSCC Crack initation &
Coolant Pressure Recirc., & HPCS growth
Boundary
24| BWR Primary Piping & Fittings RHR, LPCI, LPCS, | SS Not stated CORRNASCC Crack initaton &
Coolant Pressure Recirc., & HPCS growth
Boundary
25| BWR Primary Piping & Fittings RHR, LPCI, LPCS, |SS Not stated CORR Loss of material
Coolant Pressure Recirc., & HPCS
Boundary
26| BWR Primary Piping & Fittings RHR, LPCI, LPCS, |SS Not stated ERO/CORR Wall thinning
Coolant Pressure Recirc., & HPCS
Boundary
27| BWR Primary Piping & Fittings RHR, LPCH, LPCS, |SS Not stated CREEP Change in
Coolant Pressure Recirc., & HPCS dimension
Boundary
28| BWR Primary Piping & Fittings RHR, LPCI, LPCS, |[SS Not stated RELAX Loss of preload
Coolant Pressure Recirc., & HPCS
Boundary :
29| BWR Primary Piping & Fittings RHR, LPCI, LPCS, [SS Not stated WEAR Attrition
Coolant Pressure Recirc., & HPCS
Boundary
30| BWR Primary Piping & Fittings RHR, LPCI, LPCS, |SS Not stated FAT Cumulative fatigue
Coolant Pressure Recirc., & HPCS damage
Boundary
31| BWR Primary Relief & In-Line Bonnet cs Not stated EMBR/IR Loss of fracture
Coolant Pressure Valves toughness
Boundary
32| BWR Primary Relief & In-Line Bonnet cs Not stated CORR/NGSCC Crack initation &
Coolant Pressure Valves growth
Boundary
33| BWR Primary Relief & In-Line Bonnet cs Not stated CORR/TGSCC Crack initation &
Coolant Pressure Valves growth
Boundary
34| BWR Primary Relief & In-Line Bonnet cs Not stated CORRMASCC Crack initiation &
Coolant Pressure Valves growth
Boundary
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Loss of pressure boundary. Not stated ASME Sect. Ili, NRC recommendation: Fatigue 4-2t04-9f 20

Subsect. NB fatigue issues are unresolved unti an 541056

reanalysis & ASME agreement is reached in the ongoing

Sect. X, Subsect. discussions on fatigue evaluation for

IWB inspect. license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 21
neutron fluence within the license
renewal term is<10°M7 wmn2.

Loss of pressure boundary. Not stated Program delinsated Implementation of effective 4-18, 4- 22

in NUREG-0313, inspection, mitigation, & repair 19, 5-8
Rev. 2, and technigues. -16
implemented through
NRC Generic letter
88-01.
Loss of pressure boundary. Not stated Not stated Non-significant because SSs 4-2t04-( 23
) (N<0.12%) do not suffer TGSCC 28
under BWR operating conditions of
temp., DO, impurity level, & design
stress. N concentrations of >0.12%
are not in BWR application.

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28 4290 24
fast neutron fluence within the
license renewal term is <10/20
n/mn2.

Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 to 4- 25
quality & chemistry are controlied 32
according to technical specifications
requirements and corosion
allowances are defined according to
the pressure integrity requirements.

Loss of pressure boundary. Not stated Not stated Non-significant because SS 4-33 -35,] 26
components are resistant to E/C. & 5-17

-19

Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-44,445] 27
conditions are <538_C (<1000_F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45,5-26] 28
components do not depend on -28
preload for functionality.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 29
subjected to relative motion or does 28, 529
not incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. i, NRC recommendation: Fatigue 4-2t04-9] 30
Subsect. NB fatigue issues are unresoived until an 54 to 5-6
reanalysis & ASME agreement is reached in the ongoing
Sect. X, Subsect. discussions on fatigue evaluation for
IWB inspect. license renewal between NUMARC

and staff,

Loss of pressure boundary. Not stated Not stated Non-significant because total fast | 4-39 31
neutron fiuence within the license
renewal termm is<10r17 ymA2.

Loss of pressure boundary. Not stated Not stated Non-significant because wrought 4-20, 5-8 32
and cast CS are resistant to -16
sensitization, and/or applied &
residual stresses are low.

Loss of pressure boundary. Not stated Not stated Non-significant because CSs do not | 4-22 to 4- 33
suffer TGSCC under BWR 28
operating conditions of temperature,
dissolve oxygen, & stress.

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28,4-29] 34
fast neutron fluence within the
license renewal term is <1020
nmn2.
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35] BWR Primary Relief & In-Line Bonnet Ccs Not stated CORR Loss of material
Coolant Pressure Valves
Boundary
36| BWR Primary Relief & in-Line Bonnet cs Not stated ERO/CORR Wall thinning
Coolant Pressure Valves
Boundary

37} BWR Primary Relief & In-Line Bonnet cs Not stated CREEP Change in
Coolant Pressure Valves dimension
Boundary

38| BWR Primary Relief & In-Line Bonnet cs Not stated RELAX Loss of preload
Coolant Pressure Valves
Boundary

39| BWR Primary Relief & In-Line Bonnet cs Not stated WEAR Attrition
Coolant Pressure Valves
Boundary

40] BWR Primary Reliet & in-Line Bonnet cs Not stated FAT Cumulative fatigue
Coolant Pressure Valves damage
Boundary

41{ BWR Primary Integral Support Not stated Cs Not stated EMBR/R Loss of fracture
Coolant Pressure toughness
Boundary

42| BWR Primary Integral Support Not stated cs Not stated CORR/IGSCC Crack initiation &
Coolant Pressure growth
Boundary _

‘43 BWR Primary Integral Support Not stated Ccs Not stated CORR/TGSCC Crack iniiation &
Coolant Pressure growth
Boundary

44 BWR Primary Integral Support Not stated cs Not stated CORRAASCC Crack initation &
Coolant Pressure growth
Boundary

45| BWR Primary Integral Support Not stated cs Not stated CORR Loss of material
Coolant Pressure
Boundary

46| BWR Primary Integral Support Not stated cs Not stated ERO/CORR Wall thinning
Coolant Pressure
Boundary

47| BWR Primary Integral Support Not stated cs Not stated CREEP Change in
Coolant Pressure dimension
Boundary

48| BWR Primary Integral Support Not stated Cs Not stated RELAX Loss of preload
Coolant Pressure )

Boundary

49| BWR Primary Integral Support Not stated cs Not stated WEAR Attrition
Coolant Pressure
Boundary

50| BWR Primary Integral Support Not stated Cs Not stated FATUnresolved Cumulative fatigue
Coolant Pressure damage
Boundary

51| BWR Primary Relief & In-Line Valve Body cs Not stated EMBR/IR Loss of fracture
Coolant Pressure Valves ’ toughness
Boundary

52| BWR Primary Relief & In-Line Vaive Body cs Not stated CORR/IGSCC Crack initiation &
Coolant Pressure Valves growth
Boundary
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Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30to4-| 35
quality & chemistry are controlied 32
according to technical specifications
requirements and cofosion
allowances are defined according to
the pressure integrity requirements.
Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, & 5] 36
components operate in low 20
temperature (<79_C) and/or iow flow
rate.
Loss of pressure boundary. Not stated Not stated Non-significant because operating 14-44.4-45| 37
conditions are <371_C (<700_F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45,5-26] 38
’ components do not depend on -28
preload for functionality.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 38
subjacted to relative motion or does |28. 5-29
not incorporate clamped joints.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10,4-11 4D
becauss no issues are unresolved untit an
operabng experience agreement is reached in the ongoing
of flaws induced by discussions on fatigue evaluation for
fatigue, (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 a1
neutron fluence within the license
renewal tem is<10AM7 n/ma2.
Loss of pressure boungary. Not stated Not stated Non-significant because not - 42
subjected to corrosive environment.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-22 to 4- 43
subjected to corrosive environment. |28
Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28, 4-29] 44
fast neutron fiuence within the
license renewal term is <1020
nma2.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-30 to 4- 45
subjected to corrosive environment. |32
Loss of pressure boundary. Not stated Not stated Non-significant because 4-38 46
components not in contact with
. primary coolant.
Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-44, 4-45[ 47
conditions are <371_C (<700_F).
Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45,5-26( 48
components do not depend on -28
preload for functionality.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 49
subjected to refative motion or does |28, 5-29
not incorporate clamped joints.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-13 50
because no issues are unresolved until an
operating experience agreement is reached in the ongoing
of flaws induced by discussions on fatigue evaluation for
fatigue, (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 51
neutron fluence within the license
renewal term is<10M7 n/mA2.
Loss of pressure boundary. Not stated Not stated Non-significant because wrought 4-20, 5-8 52
and cast CS are resistant to -16
, sensitization, and/or applied &
residual stresses are low.
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53] BWR Primary Relief & In-Line Valve Body cs Not stated CORR/TGSCC Crack initiation &
Coolant Pressure Valves growth
Boundary
54] BWR Primary Relief & In-Line Valve Body CSs Not stated CORRAASCC Crack initiation &
Coolant Pressure | Vaives growth
Boundary
55| BWR Primary Relief & In-Line Valve Body Ccs Not stated CORR Loss of material
Coolant Pressure Valves
Boundary
56| BWR Primary Reliet & In-Line Valve Body Cs Not stated ERO/CORR Wall thinning
Coolant Pressure Valves
Boundary
57| BWR Primary Relief & In-Line Valve Body cs Not stated CREEP Change In
Coolant Pressure Valves dimension
Boundary
581 BWR Primary Relief & In-Line Vaive Body cs Not stated RELAX Loss of preload
Coolant Pressure Valves
Boundary
59| BWR Primary Relief & In-Line Valve Body Ccs Not stated WEAR Attrition
Coolant Pressure Valves
Boundary
60| BWR Primary Relief & In-Line Valve Body cs Not stated FATUnresolved Cumulative tatgue
Coolant Pressure Valves damage
Boundary
61| BWR Primary Relief & in-Line Valve Body & Bonne{ CASS Not stated EMBRAR Loss of fracture
Coolant Pressure Valves toughness
Boundary
62| BWR Primary Recircutation Pump | Bowl, & Cover CASS Not stated CORR/IGSCC Crack initaton &
Coolant Pressure (Bingham) growth
Boundary
63| BWR Primary Relief & In-Line Valve Body & Bonnef CASS Not stated CORR/TGSCC Crack initation &
Coolant Pressure Valves growth
Boundary
64| BWR Primary Recirculation Pump | Bowl, & Cover CASS Not stated CORRAASCC Crack initiation &
Coolant Pressure (Bingham) growth
Boundary
65| BWR Primary Recirculation Pump | Bowl, & Cover CASS Not stated CORR Loss of material
Coolant Pressure (Bingham)
Boundary
66| BWR Primary Recirculation Pump | Bowl, & Cover CASS Not stated ERO/CORR Wall thinning
Coolant Pressure (Bingham)
Boundary
67] BWR Primary Recirculation Pump | Bowl, & Cover CASS Not stated CREEP Change in
Coolant Pressure (Bingham}) dimension
Boundary
68| BWR Pnmary Recirculation Pump | Bowl, & Cover CASS Not stated RELAX Loss of preload
Coolant Pressure (Bingham)
Boundary
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Loss of pressure boundary. ’ Not stated Not stated Non-significant because CSs do not[4-22t0 4-] 53

suffer TGSCC under BWR 28
operating conditions of temperature,
dissolve oxygen, & stress.

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28,4-291 54

fast neutron fluence within the

license renewal tarm is <10/20

nmn2.
Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 10 4- 55
‘ quality & chemistry are controlled |32

according to technical specifications

requirements and corrosion

allowances are defined according to

the pressure integrity requirements.

Loss of pressure boundary. Not stated ASME Sect. Xi, ASME Sect. XI requires VT-3 of 4-36, & 5| 56
Subsect. IWB, valve body internal surfaces & VT-2 |20
exam. categories B- of pressure retaining boundary &

M-1& -2, & B-P; and system leakage & hydrostatic tests.
guidelines of NEDC- Also, compliance with NEDC 31743
31743, IS necessary.

Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-44,4-45] 57

conditions are <371_C (<700_F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45,5-26] 58

components do not depend on -28
preload for functionality.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 59
subjected to refative motion or does |28, 5-29
not incorporate clamped joints.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10, 4-11 60
because no issues are unresolved until an
operating experience agreement is reached in the ongoing
of flaws induced by discussions on fatigue evaluation for
fatigue, (More) license renewal between NUMARC

and staff.

" |Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 61
neutron fluence within the license
renewal term is<10M7 /mA2.

Loss of pressure boundary. Not stated CASS material has NRC recommendation: CASS 4-20, 4- 62
reduced materials that meet the NUREG- 21, 58to
susceptibility to 0313, Rev. 2 guidelines of _0.035%|5-16
IGSCC if C & ferrite C & _7.5% territe have reduced
content meet (More) susceptibility to IGSCC

Loss of pressure boundary. Not stated Not stated Non-significant because SSs 4-22 to 4- 63

(N<0.12%) do not suffer TGSCC 28
under BWR operating conditions of
temp., DO, impurity level, & design
stress. N concentrations of >0.12%
are not in BWR application.
Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28,4-29] 64
fast neutron fluence within the
license renewal term is <10/20
nmr2.
Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 -32 65
quality & chemistry are controlied
according to technical specifications
requirements and comrosion
allowances are defined according to
the pressure integrity requirements.
Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, 5-20f 66
components are resistant to E/C.

Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-44.4-45{ 67

conditions are <538_C (<1000_F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45,5-26| 68

components do not depend on -28
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69| BWR Primary Recircutation Pump | Bowt, & Cover CASS Not stated WEAR Attrition
Coolant Pressure (Bingham)
Boundary
70| BWR Primary Recirculation Pump | Bowl, & Cover CASS Not stated EMBR/TE Loss of fracture
Coolant Pressure (Bingham) toughness
Boundary
71| BWR Primary Relief & In-Line Valve Body & Bonne{ CASS Not stated FAT Cumulative fatigue
Coolant Pressure Valves damage
Boundary
72| BWR Primary Recirculation Pump | Bowl, & Cover CASS Not stated EMBR/IR Loss of fracture
Coolant Pressure (Bingham) toughness
Boundary
73] BWR Primary Recirculation Pump | Cover (Byron CASS Not stated CORR/IGSCC Crack inigaton &
Coolant Pressure Jackson) growth
Boundary
74] BWR Primary Recirculation Pump | Cover (Byron CASS Not stated CORR/TGSCC Crack iniiation &
Coolant Pressure Jackson) growth
Boundary
75| BWR Primary Recirculation Pump | Cover (Byron CASS Not stated CORR/IASCC Crack initiation &
Coolant Pressure Jackson) growth
Boundary
76| BWR Primary Recirculation Pump { Cover (Byron CASS Not stated CORR Loss of material
Coolant Pressure Jackson)
Boundary
77| BWR Primary Recirculation Pump | Cover (Byron CASS Not stated ERO/CORR Wall thinning
Coolant Pressure Jackson) )
Boundary
78| BWR Primary Recirculation Pump | Cover (Byron CASS Not stated CREEP Change in
Coolant Pressure Jackson) dimension
Boundary
79| BWR Primary Recirculation Pump | Cover (Byron CASS Noft stated RELAX Loss of preload
Coolant Pressure Jackson)
Boundary
80| BWR Primary Recirculation Pump { Cover (Byron CASS Not stated WEAR Attrition
Coolant Pressure Jackson)
Boundary
81 BWR Primary Recirculation Pump | Cover (Byron CASS Not stated EMBR/TE Loss of fracture
Coolant Pressure Jackson) toughness
Boundary
82| BWR Primary Recirculation Pump | Cover (Byron CASS Not stated FAT Cumulative fatigue
Coolant Pressure Jackson) damage
Boundary
83| BWR Primary Recirculation Pump | Heat Exchanger SS Not stated EMBR/R Loss of fracture
Coolant Pressure (Bingham) toughness
Boundary
84| BWR Primary Integral Support Not stated SS Not stated CORR/IGSCC Crack initation &
Coolant Pressure growth
Boundary
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Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5- 69

subjected to relative motion or does |28, 5-29
not incorporate clamped joints.

Loss of pressure boundary. Not stated Fertrite content NRC recommendaton: Ferrite 4-40 to 4- 70
screening criteria & criteria is inadequate tool for 44,5-22
ASME Sect. XI, screening & VT-3 cannot reliably to 5-25
Subsect. IWB detect tight cracks. Fracture
inspection. toughness may be estimated based

on NUREG/CR-4513, Rev. 1.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10to 4- 7
because no issues are unresolved unti! an 13, 5-6. 5
operating experience agreement is reached in the ongoing|7
of flaws induced by discussions on fatigue evaluation for
tatigue, (More) [license renewal between NUMARC

and staff.

Loss of pressure boundary. Not stated Not stated Non-significant because total fast |4-39 72
neutron fluence within the license
renewal term is<10/M17 /m~2.

Loss of pressure boundary. Not stated CASS material has NRC recommendation: CASS 4-20, 4- 73
reduced materials that meet the NUREG- 21, 5810
susceptibility to 0313, Rev. 2 guidelines of _0.035%}5-16
IGSCC if C & territe C & _7.5% ferrite have reduced
content meet (More) susceptibility to IGSCC

Loss of pressure boundary. Not stated Not stated Non-significant because SSs 4-2210 4- 74

(N<0.12%) do not suffer TGSCC 28
under BWR operating conditions of
temp., DO, impurity level, & design
stress. N concentrations of >0.12%
are not in BWR application.
Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28,4-291 75
fast neutron fiuence within the
license renewal term is <10/20
nma2.
Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 -32 76
quality & chemistry are controlled
according to technical specifications
requirements and corrosion
allowances are defined according to
the pressure integrity requirements.
Loss of pressure boundary. Not stated Not stated Non-significant because 4-37 77
components are resistant to E/C.

Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-44, 4-45 78

conditions are <538_C (<1000_F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-45,5-261 79

components do not depend on -28
preload for functionality.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5- 80
subjected to relative motion or does |28, 5-29
not incorporate clamped joints.

Loss of pressure boundary. Not stated Ferrite content NRC recommendation: Ferrite 4-40 to 4- 81
screening criteria & criteria is inadequate tool for 44, 522
ASME Sect. XI, screening & VT-3 can notreliably  |to 5-25
Subsect. IWB detect tight cracks. Fracture
inspection. toughness may be estimated based

on NUREG/CR-4513Rev. 1.

Loss of pressure boundary. Not stated ASME Sect. XI, NRC recommendation: Fatigue 4-12, 4- 82
Subsect. IWB i1ssues are unresolved until an 13, 5-6, 5
inspection & ASME agreement is reached in the ongoing|7
Code Case N-481 discussions on fatigue evaluation for
flaw evaluation. license renewal between NUMARC

and staff.
Loss of pressure boundary. Not stated Not stated Non-significant because total fast | 4-39 83
neutron fluence within the license
: - renewal term is<10°17 WmA2,
Loss of pressure boundary. Not stated Not stated Non-significant because applied and| 4-20, 4- 84
residual stresses are low and/or not {21, 5-8 to
subjected to comosive environment. {5-16
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85| BWR Primary integral Support Not stated SS Not stated CORR/TGSCC Crack inibation &
Coolant Pressure growth
Boundary
86| BWR Primary Integral Support Not stated SS Not stated CORR/IASCC Crack initiation &
Coolant Pressure growth
Boundary
87| BWR Primary Integral Support Not stated SS Not stated CORR Loss of material
Coolant Pressure
Boundary
88| BWR Primary Integral Support Not stated SS Not stated ERC/CORR Wall thinning
Coolant Pressure
Boundary
89| BWR Primary integral Support Not stated SS Not stated CREEP Change in
Coolant Pressure dimension
Boundary
90] BWR Primary Integral Support Not stated SS Not stated RELAX Loss of preload
Coolant Pressure
Boundary
91| BWR Primary integral Support Not stated SS Not stated WEAR Attrition
Coolant Pressure
Boundary
92| BWR Primary integral Support Not stated S§S Not stated FAT Cumulative fatigue
Coolant Pressure damage
Boundary
93| BWR Primary Recirculation Pump | Heat Exchanger Ss Not stated EMBR/IR Loss of fracture
Coolant Pressure (Byron Jackson) toughness
Boundary
94| BWR Primary Recircuiation Pump | Heat Exchanger SS Not stated CORR/IGSCC- Crack initation &
Coolant Pressure (Byron Jackson) growth
Boundary
95{ BWR Primary Recirculation Pump | Heat Exchanger 8§ Not stated CORR/TGSCC Crack initation &
Coolant Pressure (Byron Jackson) growth
Boundary
96| BWR Primary Recircutaton Pump | Heat Exchanger SS Not stated CORRAASCC Crack initiation &
Coolant Pressure (Byron Jackson) growth
Boundary
97} BWR Primary Recirculation Pump | Heat Exchanger 88 Not stated CORR Loss of material
Coolant Pressure {Byron Jackson)
Boundary
98} BWR Primary Recirculation Pump | Heat Exchanger SS Not stated ERO/CORR Wall thinning
Coolant Pressure - | (Byron Jackson)
Boundary :
99| BWR Primary Recirculation Pump | Heat Exchanger 8Ss Not stated CREEP Change in
Coolant Pressure (Byron Jackson) dimension
Boundary
100| BWR Primary Recirculation Pump | Heat Exchanger S8 Not stated RELAX Loss of preioad
Coolant Pressure (Byron Jackson)
Boundary
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Loss of pressure boundary.

Not stated

Not stated

Non-significant because SSs
(N<0.12%) do not suffer TGSCC
under BWR operating conditions of
temp., DO, impurity leve!, & design
stress. N concentrations of >0.12%
are not in BWR application, &
integral support not subjected to
COITosive environment.

4-22 to 4-
28

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the total

fast neutron fiuence within the
license renewal term is <10/20
n/mn2.

4-28, 4-29

Loss of pressure boundary.

Not stated

Not stated

Non-significant because water
quality & chemistry are controlied
according to technical specification
requirements; corrosion altowances
are defined according to the
pressure integrity requirements.

4-30 -32

87

Loss of pressure boundary.

Not stated

Not stated

Non-significant because
components are resistant to E/C &
integral support is not in contact with
primary coolant.

4-37

Loss of pressure boundary.

Not stated

Not stated

Non-significant because operating
conditions are <538_C (<1000_F).

4-43, 4-45

83

Loss of pressure boundary.

Not stated

Not stated

Non-significant because these
components do not depend on
preload for functionality.

4-45, 5-26
-28

Loss of pressure boundary.

Not stated

Not stated

Non-significant because not
subjected to relative motion or does
not incorporate clamped joints.

447, 5
28, 529

91

Loss of pressure boundary.

Not stated

Non-significant
because no
operating expefience
of flaws induced by
fatigue, (More)

NRC recommendation: Fatigus
issues are unresoived until an
agreement is reached in the ongoing
discussions on fatigue evaluation for
license renewal between NUMARC
and staff.

412, 4-
13,56, 5
7

92

Loss of pressure boundary.

Not stated

Not stated

Non-significant because total fast
neutron fluence within the license
renewal term is<10AM7 wm~2.

4-39

93

Loss of pressure boundary.

Not stated

Not stated

Non-significant because applied and
residual stresses are low. :

4-20, 4-
21,5810
5-16

94

" |Loss of pressure boundary.

Not stated

Not stated

Non-significant because SSs
(N<0.12%) do not suffer TGSCC
under BWR operating conditions of
temp.. DO, impurity level, & design
stress. N concentrations of >0.12%
are not in BWR application.

4-22 to 4-

95

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the total
tast neutron fluence within the
license renewal tarm is <1020
nmn2.

4-28, 4-29i

Loss of pressure boundary.

Not stated

Not stated

Non-significant because water
quality & chemistry are controlled
according to technical specifications
requirements and corrosion
allowances are defined according to
the pressure integrity requirements.

4-30 -32

97

Loss of pressure boundary.

Not stated

Not stated

Non-significant because
components are resistant to E/C.

4-37

98

Loss of pressure boundary.

Not stated

Not stated

Non-significant because operating
conditions are <538_C (<1000_F).

4-44,4-45

Loss of pressure boundary.

Not stated

Not stated

Non-significant because these
components do not depend on
preload for functionality.

4-45, 5-26
-28

100,
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Document: IR 90-09, BWR Primary Coolant Pressure Boundary industry Report
Reviewed by:  O. Chopra/D. Gavenda, ANL
item System Structure/Comp Subcomponent Materials Manutacturer ARD mechanism  ARD effects
101] BWR Primary Recirculation Pump | Heat Exchanger SSs Not stated WEAR Aftriion
Coolant Pressure {Byron Jackson)
Boundary
102| BWR Primary Recirculation Pump | Heat Exchanger SS Not stated FAT Cumulative fatigue
Coolant Pressure {Byron Jackson) damage
Boundary
103| BWR Primary Relief & In-Line Nuts & Boits cs Not stated EMBRAR Loss of fracture
Coolant Pressure Valves toughness
Boundary
104] BWR Primary Relief & In-Line Nuts & Bolts Cs Not stated CORR/NGSCC Crack iniation &
Coolant Pressure Valves growth
Boundary
105] BWR Primary Relief & in-Line Nuts & Bolts cs Not stated CORR/TGSCC Crack initiation &
Coolant Pressure Valves growth
Boundary
106| BWR Primary Relief & In-Line Nuts & Bolts cs Not stated CORR/ASCC Crack initation &
Coolant Pressure Valves growth
Boundary
107| BWR Primary Relief & in-Line Nuts & Bolts cs Not stated CORR Loss of matarial
Coolant Pressure Valves
Boundary
108 BWR Primary Relief & In-Line Nuts & Bolts cS Not stated ERO/CORR Wall thinning
Coolant Pressure Valves
Boundary
109| BWR Primary Relief & in-Line Nuts & Bolts cs Not stated CREEP Change in
Coolant Pressure Valves dimension
Boundary
110| BWR Primary Relief & In-Line Nuts & Bolts cs Not stated RELAX Loss of preload
Coolant Pressure Valves
Boundary
111 BWR Primary Relief & in-Line Nuts & Bolts Ccs Not stated WEAR Attrition
Coolant Pressure Valves
Boundary
112} BWR Primary Relief & In-Line Nuts & Boits Ccs Not stated FAT Cumulative fatigue
Coolant Pressure Valves damage
Boundary
113] BWR Primary Relief & in-Line Nuts & Bolts SS Not stated EMBR/R Loss of fracture
Coolant Pressure Valves : toughness
Boundary
114]| BWR Primary Recirculation Pump | Nuts & Bolts Ss Not stated CORR/IGSCC Crack initiation &
Coolant Pressure growth
Boundary
115] BWR Primary Recirculation Pump | Nuts & Bofts SS Not stated CORRMAGSCC Crack initiation &
Coolant Pressure growth
Boundary
116} BWR Primary Recirculation Pump | Nuts & Bolts SS Not stated CORR/IASCC Crack initiabon &
Coolant Pressure growth
Boundary
117| BWR Primary Recirculation Pump | Nuts & Bolts Ss Not stated CORR Loss of material
Coolant Pressure
Boundary
118| BWR Primary Recirculation Pump | Nuts & Bolts SS Not stated ERO/CORR Walt thinning
Coolant Pressure
Boundary
119| BWR Primary Recirculation Pump | Nuts & Boits SS Not stated CREEP Change in
Coolant Pressure dimension
Boundary
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Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report

Page 103B

Reviewed by: 0. Chopra/D. Gavenda, ANL

Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. ltem

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 101
subjected to relative motion or does |28, 5-29
not incorporate clamped joints.

Loss of pressure boundary. Not stated ASME Sect. X, NRC recommendation: Fatigue 4-12, 4- 102

Subsect. IWB issues are unresolved unti an 13, 5-6, 5
inspection & ASME agreement is reached in the ongoing| 7
Code Case N-481 discussions on fatigue evaiuation for
fiaw evaluation. license renewal betwesn NUMARC
and staff.

Loss of pressure boundary. Not stated Not stated Non-significant because total fast  |4-39 103
neutron fluence within the license
renewal term is<10AM7 n/mA2.

Loss of pressure boundary. Not stated Not stated Non-significant because 4-20,5-8 | 104
components are not subjected to -16
corrosive environment.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-2to4-| 105
subjected to coolant environment. 28

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28,4-29| 106
fast neutron fiuence within the
license renewal tarm is <10°20
nmh2.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-30to 4-| 107
subjected to coolant environment. 32

Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, & 5-| 108
components not in contact with 20
primary coolant.

Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-44, 445 109
conditions are <371_C (<700_F).

Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Table IWB-2500-1, |4-45,5-26] 110

Subsect. IWB, ISlincludes VT-1 of nuts, bushing, |-28
exam. categonesB- and washer surfaces, & volumetric

G-1 & -2, & testing exam. of bolts & studs, corrective
category B-P for measurel WA-5250, & acceptance
system leakage. criteria IWA-3142.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5 111
subjected to relative motion or does |28, 5-29
not incorporate clamped joints.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10, 4-11) 112

because no issues are unresolved until an

operating experience agreement is reached in the ongoing

of flaws induced by discussions on fatigue evaluation for

fatigue, (More) license renewal between NUMARC
and staff.

Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 113
neutron fluence within the license
renewal tem 15<10M7 WVmA2.

Loss of pressure boundary. Not stated Not stated Non-significant because 4-20, 4- 114
components are not subjected to 21,58to
corrosive environment. 5-16

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-2t04-| 115
subjected to coolant environment. 28

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28,4-29f 116
fast neutron fluence within the
license renewal term is <1020
n/m~2.

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-30 -82 | 117
subjectad to coolant environment.

Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, 5200 118
components are not in contact with '
primary coolant.

Loss of pressure boundary. Not stated Not stated Non-significant because operating |4-44, 445 119
conditions are <538_C (<1000_F).
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Reviewed by:  O. Chopra/D. Gavenda, ANL
tem System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
120 BWR Primary Recirculation Pump | Nuts & Boits Ss Not stated RELAX Loss of preload
Coolant Pressure
Boundary
121| BWR Primary Recirculation Pump | Nuts & Bolts SS Not stated WEAR Attrition
Coolant Pressure
Boundary
122 BWR Primary Recirculation Pump | Nuts & Boits Ss Not stated FATUnresolved Cumulative fatigue
Coolant Pressure damage
Boundary
123| BWR Primary Relief & In-Line Seal Flange cs Not stated EMBRAR Loss of fracture
Coolant Pressure Valves toughness
Boundary
124{ BWR Primary Relief & In-Line Seal Flange cs Not stated CORR/IGSCC Crack initiation &
Coolant Pressure Valves growth
Boundary
125 BWR Primary Retief & In-Line Seal Flange cs Not stated CORR/TGSCC Crack initiation &
Coolant Pressure Valves growth
Boundary
126| BWR Primary Reliet & In-Line Seal Flange Cs Not stated CORRNAASCC Crack initiation &
Coolant Pressure Valves growth
Boundary
127# BWR Primary Relief & In-Line Seal Flange cSs Not stated CORR Loss of material
Coolant Pressure Valves
Boundary
128| BWR Primary Relief & in-Line Seal Flange Cs Not stated ERO/CORR Wall thinning
Coolant Pressure Vaives
Boundary
129| BWR Primary Relief & in-Line Seal Flange cs Not stated CREEP Change in
Coolant Pressure Valves dimension
Boundary
130} BWR Primary Relief & In-Line Seal Flange cs Not stated RELAX Loss of preload
Coolant Pressure Valves
Boundary
131| BWR Primary Relief & In-Line Seal Flange cs Not stated WEAR Attrition
Coolant Pressure Valves
Boundary
132| BWR Primary Relief & In-Line Seal Flange cs Not stated FAT Cumulative fatigue
Coolant Pressure Valves damage
Boundary
133| BWR Primary Relief & In-Line Seal FRange SsS Not stated EMBR/IR Loss of fracture
Coolant Pressure Valves toughness
Boundary
134| BWR Primary Recirculation Pump | Seal Flange SS Not stated CORR/IGSCC Crack initation &
Coolant Pressure growth
Boundary
135| BWR Primary Recirculation Pump | Seal Flange SS Not stated CORR/TGSCC Crack initiation &
Coolant Pressure growth

Boundary
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Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. Item
Loss of pressure boun ) Not stated ASME Sect. X, ASME Sect. XI, Table IWB-2500-1, 4-45, 526 120
Subsect. IWB, ISt includes VT-1 of nuts, bushing, |-28
exam. categoriesB- and washer surfaces, & volumetric
G-1&-2, & testing exam. of bolts & studs, corrective
category B-P for measurelWA-5250, & acceptance
system leakage. criteria IWA-3142.
Loss of pressure boundary. Not stated Not stated Non-significant because not 4-47, 5- 121
subjected to relative motion or does 28, 5-29
not incorporate clamped joints.
Loss of pressure boundary. Not stated Non-significant NRC recommendation; Fatigue 4-10to 4-| 122
because no issues are unresolved unti an 13, 5-6, 5
operating experience agreement is reached in the ongoing| 7
of flaws induced by discussions on fatigue evaluation for
fatigue, (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Not stated Non-significant because total fast | 4-39 123
neutron fluence within the license
renewal term is<107M7 /mA2,
Loss of pressure boundary. Not stated Not stated Non-significant because CS are 4-20,5-8 | 124
resistant to sensitization, and/or -16
applied & residual stresses are ow.
Loss of pressure boundary. Not stated Not stated Non-significant because CSs do not | 4-22 to 4- 125
suffer TGSCC under BWR 28
operating conditions of temperature,
dissolve oxygen, & stress.
Loss of pressure boundary. Not stated | Not stated Non-significant because the total 4-28, 4-29] 126
fast neutron fluence within the
license renewal torm is <10/20
nmA2,
Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30to 4- | 127
quality & chemistry are controlied 32
according to technical specifications
fequirements and cormosion
allowances are defined according to
the pressure integrity requirements.
Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, & 5-| 128
components operate in low 20
temperature (<79_C) and/or low flow
rate,
Loss of pressure boundary. Not stated Not stated Non-significant because operating [4-44, 445 129
conditions are <371_C (<700_F).
Loss of pressure boundary. Not stated Not stated Non-significant because 4-45, 5-26] 130
components do not depend on -28
preload for functionality.
Loss of pressure boundary. Not stated ASME Sect. X, ASME Sect. XI, Table IWB-2500-1. 4-47, 5 131
Subsect. IWB, ISI ISl includes VT-1 of flange surfaces, 28, 5-29
exam. categories B-
G-1 & -2, and testing
category B-P for
{More)
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10,4-11] 132
because no issues are unresolved until an
operating experience agreement is reached in the ongoing
of flaws induced by discussions on fatigue evaluation for
fatigue, (More) license renewal between NUMARC
and staff.
Loss of pressure boundary. Not stated Not stated Non-significant because total fast | 4-39 133
neutron fluence within the license
renewal term is<10A17 /mA2.
Loss of pressure boundary. Not stated Not stated Non-significant because applied & [4-20, 4- 134
residual stresses are low. 21,5810
516
Loss of pressure boundary. Not stated Not stated Non-significant because SSs 42210 4-] 135
(N<0.12%) do not suffer TGSCC 28
under BWR operating conditions of
temp., DO, impurity leve!, & design
stress. N concentrations of 0,129
are not in BWR application.
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item System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
136| BWR Primary Recirculation Pump | Seal Flange SS Not stated CORRANASCC Crack initiation &
Coolant Pressure growth
Boundary
137| BWR Primary Recirculation Pump | Seal Flange 8s Not stated CORR Loss of material
Coolant Pressure
Boundary
138} BWR Primary Recirculation Pump | Seal Flange Ss Not stated EROQO/CORR Wall thinning
Coolant Pressure
Boundary
139 BWR Primary Recirculation Pump | Seal Flange Ss Not stated CREEP Change in
Coolant Pressure dimension
Boundary
140} BWR Primary Recirculation Pump | Seal Flange SS Not stated RELAX Loss of preload
Coolant Pressure
Boundary
141| BWR Pnmary Recirculation Pump | Seal Flange SS Not stated WEAR Attrition
Coolant Pressure
Boundary
142 BWR Prnimary Recirculation Pump | Seal Flange SS Not stated FAT Cumulative tatigue
Coolant Pressure damage
Boundary
Document: IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by:  David C. Ma, ANL
item System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
1] Mark | Stee! Drywell Intenor Not stated Carbon Steel Not stated CORR/VA Loss of material
Containment Surface
2| Mark | Steel Drywel interior Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Surtace damage
3| Mark | Steel Drywell Intenor Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment Surtace toughness
4] Mark | Steel Drywell Interior Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment Surface toughness
5| Mark | Steel Drywell Extarior Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment Surtace
6] Mark | Steel Drywell Exterior Not stated Carbon Stes! Not stated FAT Cumulative fatigue
Containment Surtace . damage
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Document: iR 90-09, BWR Primary Coolant Pressure Boundary Industry Report
Reviewed by:  O. Chopra/D. Gavenda, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. Item
Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28, 4-291 136
fast neutron fiuence within the
license renewal term is <10/20
nimA2.
Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 -32 { 137
quality & chemistry are controlied
according to technical specifications
requirements and corrosion
allowances are defined according to
the pressure mtegrity requirements.
Loss of pressure boundary. Not stated Not stated Non-significant because SS 4-36, 520 138
components are resistant to E/C.
Loss of pressure boundary. Not stated Not stated Non-significant because operating | 4-44, 4-45] 139
conditions are <538_C (<1000_F).
Loss of pressure boundary. Not stated Not stated Non-significant because 4-45, 5-261 140
components do not depend on -28
preload for functionality.
Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Table IWB-2500-1, [4-47, 5- 141
Subsect. IWB, IS| ISI includes VT-1 of flange surfaces | 28, 5-29
exam. categories B-
G-1 & -2, and testing
category B-P for
(More)
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10to 4-| 142
because no issues are unresolved unti! an 13,56, 5
operating experience agreement is reached in the ongoing| 7
of flaws induced by discussions on fatigue evaluation for
fatigue, (More) license renewal between NUMARC
and staff.
Document: IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by: David C. Ma, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. item
Loss of pressure boundary. Not stated Not stated Non-significant for stainiess steel 4-3104-8 1
components, and for components
having intact protective coatings, and
for components having a cofrosion
i allowance >= 1/32.inch.
Loss ot pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 2
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issus is unresolved.
to AC! 318 or ASME
Code. :
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25 to 4- 3
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34 to 4- 4
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss ot pressure boundary. Not stated The Examination Not stated 59to 5 5
Categories E-A, E-P, 11
& E-C of ASME
Sect. Xl, Subsect.
IWE in conjunction
with 10CFRS
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Untit an 4-16 to 4- 6
. because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
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Reviewed by:  David C. Ma, ANL
itemn System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
71 Mark | Steel Drywell Extarior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment Surtace toughness
8| Mark | Steel Drywell Exterior Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containment Surface toughness
9| Mark | Steel Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of matenal
Containment
10| Mark | Steel Drywell Head Not stated Carbon Steel Not stated FAT Cumulative fatgue
Containment damage
i
11| Mark | Steel Drywell Head Not stated Carbon Steel Not stated WEAR Lockup .
Containment
i
12{ Mark | Steel Drywsll Head Not stated Carbon Steel Not stated EMBR/SA Loss of fracture !
Containment toughness
13| Mark | Stee! Drywell Head Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Containment toughness
14{ Mark | Steel Embedded Shell Not stated Carbon Steel, Not stated CORR/PIT Loss of material
Containment Region, Drywell concrate
Support Skirt, and
Sand Pocket Region
15| Mark | Steel Embedded Shell Not stated Carbon Steel, Not stated FAT Cumulative tabgue
Containment Region, Drywell concrete damage
Support Skirt, and
Sand Pocket Region
16| Mark ! Steel Embedded Shell Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containment Region, Drywell concrete toughness
Support Skirt, and
Sand Pocket Region
17| Mark | Steel Embedded Shell Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture
Containment Region, Drywell concrete toughness
Support Skirt, and
Sand Pocket Region
18{ Mark | Steel Torus Interiot Not stated Carbon Steel Not stated CORR/UA Loss of matenal
Containment Surface
19} Mark | Steel Torus Interior Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Surface damage :
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report

Reviewed by: David C. Ma, ANL

Effect of Aging on Component Function Contrib to Failure Reported progs

Report Recommendations

Page 106B

Page No. ltem

Loss of pressure boundary. Not stated Not stated Non-significant tor a component 4-25 10 4- 7
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34 to 4- 8
. maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
!level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3104-8 9
components, and for components
having intact protective coatings, and
for components having a comrosion
allowance >=1/32 inch.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 10
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Conduct inspection Not stated 4-23. 4- 1
and mitigation of 24,518,
mechanical wear in 519
accordance with the
provisions of ASME
Sect.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25 to 4- 12
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34 10 4- 13
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss ot pressure boundary. Not stated Not stated A plant-specific aging program is 4-3 1o 4- 14
required to manage the local 15, 5-12
corrosion of inaccessible and/or o 5514
embedded carbon steel containment
components.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Untl an 4-16 to 4- 15
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issus is unresolved.
to AC! 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25 to 4- 16
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34 -36 17
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t04-8 18
components, and for components
having intact protective coatings. and
for components having a comrosion
allowance >=1/32 inch.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 19
because |agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
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e System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
20| Mark | Steel Torus Interior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment Surtace toughness
21| Mark | Steel Torus Interior Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment Surface toughness
22| Mark | Steel Torus interior Not stated Carbon Steel Not stated CORR/PIT Loss of material
Containment Surface at Waterline
23| Mark ! Steel Torus Interior Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Surtace at Waterline damage
24] Mark | Steel Torus Interior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment Surface at Waterline toughness
25{ Mark | Steel Torus interior Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment Surface at Waterline toughness
‘26 Mark | Steel Torus Exterior Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment Surface, Torus Ring
Girder, and Vent
Lines
27| Mark | Stee! Torus Exterior Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Surtace, Torus Ring damage
Girder, and Vent
Lines
28| Mark | Steel Torus Exterior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment Surtace, Torus Ring toughness
Girder, and Vent
Lines
29| Mark | Steel Torus Exterior Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containment Surface, Torus Ring toughness
Girder, and Vent
Lines
30| Mark | Steel Vent Line Bellows | Not stated Carbon Steel, Not stated CORR/UA Loss of material
Containment Stainless Steel
31| Mark | Steel Vent Line Bellows | Not stated Carbon Steel, Not stated FAT Cumulative tatigue
Containment Stainless Steel damage
32| Mark | Steel Vent Line Beliows | Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containment Stainless Stesl toughness
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Reviewed by: David C. Ma, ANL

Effect of Aging on Component Function Contrib to Failure Reported progs Report Recommendations Page No. Item

Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25t04-] 20

having service stress in the elastic |28
region and without severely coid
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 21
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

Loss of pressure suppression. Not stated Periodically IWE-1240 of ASME Sect. XI, 4-910 4- 22
examined by the Subsect. IWE provides for the 15,512
Exam. Category E-C identification of accessibie surface |[to 5-14
under the provisions areas likely to expenience
of IWE-1240 of accelerated corrosion.

ASME (More)

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16to 4- 23
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.

Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25 10 4- 24

having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 25
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t104-8| 26
components, and for components
having intact protective coatings, and
for components having a cofrosion
allowance .>=1/32 inch.

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16to 4- 27
because agreernent is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC1 318 or ASME
Code.

Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25 to 4- 28

having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 10 4- 29
maximum neutron fluence levsls and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t0 4-8 30
components, and for components
having intact protective coatings, and
for components having a cofrosion
allowance >= 1/32 inch.

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 10 4- 31
because agreement is reached on the draft |22 -
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC! 318 or ASME
Code.

Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25 to 4- 32

having service stress in the elastic |28
region and without severely cold
working in the forming process.




Tabie B.1 Gall Report for NUMARC Industry Reports Page 108A
Document: IR 90-10, BWR Reactor Containment Structures {ndustry Report
Reviewed by:  David C. Ma, ANL
tem System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
33| Mark | Steel Vent Line Bellows Not stated Carbon Steel, Not stated CORR/SCC Crack initiaton and
Containment Stainless Steel growth
34} Mark | Steel Vent Line Bellows | Not stated Carbon Steel, Not stated EMBR/R Loss of fracture
Containment Stainless Steel toughness
35| Mark | Steel Vent Header Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment
36| Mark 1 Steel Vent Header Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment damage
37| Mark | Steel Vent Header Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment toughness
38| Mark | Steel Downcomers and Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment Bracing
39| Mark | Steel Downcomers and Not stated Carbon Steel Not stated CORR/PIT Loss of material
Containment Bracing
40| Mark | Steel Downcomers and Not stated Carbon Steel Not stated FAT - Cumulative fatigue
Containment Bracing damage
41} Mark | Steel Downcomers and Not stated Carbon Steel Not stated WEAR Lockup
Containment Bracing ‘
42| Mark | Steel Downcomers and Not stated Carbon Steel Carbon Steel EMBRAR Loss of fracture
Containment Bracing toughness
43| Mark | Steel Vent System Not stated Carbon Steel Carbon Steel CORR/VA Loss of material
Containment Supports and Torus
Seismic Restraints
44| Mark | Stesl Vent System Not stated Carbon Steel Carbon Steel FAT Cumuiative fatigue
Containment Supports and Torus damage
Seismic Restraints
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Loss of pressure suppression. Not stated Not stated Non-significant for components 4-28 to 4- 33
exposed to containment or Reactor |33
Building environment, or normal
operational stress levels are less
than the material yield strength, or a
fracture mechanics analysis has
established that cracks do not
propagate.

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34tc4-| 34
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3104-8 35
components, and for components
having intact protective coatings, and
for components having a corosion
allowance >= 1/32 inch.

Loss of pressure suppression. Not stated ASME Sect. Ill NRC recommendation: Until an 4-16 to 4- 36
fatigue analysis and agreement is reached on the draft |22
Sect. XI, Subsect. staff discussion paper on fatigue,
IWE inspection the issue is unresolved.

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 37

maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3104-8 38
components, and for components
having intact protactive coatings, and
for components having a corrosion
allowance >=1/32 inch.

Loss of pressure suppression. Not stated Penodically IWE-1240 of ASME Sect. XI, 4-9to 4- 39
examined by the Subsect. IWE provides for the 15, 5-12
Exam. Category E-C identification of accessible surface |{to 5-14
under the provisions areas likely to experience
of IWE-1240 of accelerated corrosion.
ASME (More)

Loss of pressure suppression. Not stated ASME Sect. llI NRC recommendation: Until an 4-16 to 4- 40
fatigue analysis and agreement is reached on the draft |22
Sect X1, Subsect. staff discussion paper on fatigue,
IWE inspection. the issue is unresolved.

Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 41
and mitigation of 24, 5-18,
mechanical wear in 5-19
accordance with
provisions of ASME
{More)

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 42

maximum neutron fiuence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t04-8| 43
components, and for components
having intact protective coatings, and
for components having a cofrosion
allowance >= 1/32 inch.

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 10 4- 44
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.

to ACI 318 or ASME
Code.
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45| Mark | Steel Vent System Not stated Carbon Steel Carbon Steel WEAR Lockup
Containment Supports and Torus
Seismic Restraints
46| Mark | Steel Vent System Not stated Carbon Steel Carbon Steel EMBR/R Loss of fracture
Containment Supports and Torus toughness
Seismic Restraints
47] Mark | Steel Torus Support Not stated Carbon Steel, Not stated CORR/UA Loss of material
Containment Columns/ Saddles graphite
48] Mark | Steel Torus Support Not stated Carbon Steel, Not stated FAT Cumulative tatgue
Containment Columns/ Saddles graphite damage
49| Mark | Stes! Torus Support Not stated | Carbon Steel, Not stated WEAR Lockup
Containment Columns/ Saddles graphite
50{ Mark | Steel Torus Support Not stated Carbon Stee!, Not stated EMBR/SA Loss of fracture
Containment Columns/ Saddies graphite toughness
51| Mark | Steel Torus Support Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture
Containment Columns/ Saddles graphite toughness
52| Mark | Steel ECCarbon Stesl Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment Suction Header
53| Mark | Steel ECCarbon Steel Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Suction Header damage
54| Mark | Steel ECCarbon Steel Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment Suction Header toughness
55| Mark | Steel Ocean Plant with Not stated Carbon Steel Not stated CORR/UA Loss ot material
Containment Uncoated Carbon
Steel Surfaces and
Uncoated
Submerged Carbon
Steel Surfaces
56| Mark | Steel Ocean Plant with Not stated Carbon Stee! Not stated FAT Cumulative fatigue
Containment Uncoated Carbon damage
Steel Surfaces and
Uncoated
Submerged Carbon
Steel Surfaces
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Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 45
and mitigation of 24,5-18,
mechanical wear in 519
accordance with
provisions of ASME
(More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 46
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceaed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3to4-8f 47
components, and for components
having intact protective coatings, and
for components having a comrosion
allowance >= 1/32 inch.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 48
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 49
and mitigation of 24, 5-18,
mechanical wear in 5-19
accordance with the
provisions of ASME
Sect.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25 to 4- 50
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 -36 51
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
leve! at which measurable
degradation occurs.
Loss of pressure suppression. Not stated The Examination Not stated 591to 5- 52|
Categories E-A, E-P, "
& E-C of ASME
Sect. X, Subsect.
IWE in conjunction
with (More)
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 53
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresoived.
to ACI! 318 or ASME
. Code.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34104- 54
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which meaasurable
degradation occurs.
Loss of pressure boundary, loss of Not stated The Examination Not stated 59to 5 55
pressure suppression. Categories E-A, E-P, 11
& E-C of ASME
Sect. X1, Subsect.
IWE in conjunction
with (More)
Loss of pressure boundary, loss of Not stated Non-significant NRC recommendation: Until an 4-16t104-| 56
pressure suppression. because agreement is reached on the draft |22
components are staft discussion paper on fatigue,
designed according the issue is unresolved.
to AC| 318 or ASME
Code.
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57] Mark | Steel Ocean Plant with Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment Uncoated Carbon toughness
Steel Surfaces and
Uncoated
Submerged Carbon
Steel Surfaces
58] Mark | Steel Ocean Piant with Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containment Uncoated Carbon toughness
Steel Surtaces and
Uncoated
Submerged Carbon
Steel Surfaces
59| Mark | Concrete Drywell Liner Interior | Not stated Carbon Steel Not stated CORR Loss of material
Containment Surface, Drywell
Liner Exterior
Surface, and Torus
Liner Interior Surtacey
60| Mark | Concrete Drywell Liner Interior | Not stated Carbon Steel Not stated FAT Cumuiative fatigue
Containment Surface, Drywel! damage
Liner Exterior
Surface, and Torus
Liner Interior Surfacel
61| Mark | Concrete Drywell Liner interior | Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containment Surtace, Drywell toughness
Liner Exterior
Surtace, and Torus
Liner Interior Surfacey
62| Mark | Concrete Torus Liner interior | Not stated Carbon Steel Not stated CORR Loss of matenai
Containment Surtace at Waterline
63] Mark | Concrete Torus Liner Interior | Not stated Carbon Steel Not stated FAT Cumuiative fatgue
Containment Surtace at Waterline damage
64| Mark | Concrete Torus Liner Interior | Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment Surtace at Wateriine toughness
65{ Mark | Concrete Torus Liner Exterior | Not stated Carbon Steel Not stated CORR Loss of matenal
Containment Surface and Liner
Anchors
66] Mark | Concrete Torus Liner Exterior | Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Surface and Liner damage
Anchors
67| Mark | Concrete Torus Liner Exterior | Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containment Surface and Liner toughness
Anchors '
68| Mark | Concrete Drywell Concrete Not stated Concrete Not stated LEACH Increasse of porosity
Containment and Torus Concrete and permeability
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Loss of pressure boundary, loss of - Not stated Not stated Non-significant for a component 4-25t04-| 57
pressure suppression. having service stress in the elastc |28
region and without severely cold
working in the forming process.
Loss of pressure boundary, loss of Not stated Not stated Non-significant because the 4-34 to 4- 58
pressure suppression. maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary/suppression. | Not stated Not stated Non-significant for liner plate having [442to 4-| 59
protective coatings on the interior 44
surface and having the alkaline
environment on the exterior surface.
Loss of pressure boundary/suppression. | Not stated Non-significant NRC recommendation: Untit an 4-52 to 4- 60
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC! 318 or ASME
Coda.
Loss of pressure boundary/suppression. | Not stated Not stated Non-significant because the 4-621t04-| 61
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.
Loss of pressure suppression. Not stated Periodical exam Underwater surfaces are considered} 523, 524, 62
under the provisions as accessible by the rules of IWE-
of IWE-1240 (Exam. 1240 of ASME Sect. Xi.
Category E-C) of
ASME Sect. X,
Subsect. IWE
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52t04-1 63
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62104-] 64
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for liner plate having | 442 to 4- 65
protective coatings on the interior 44
surface and having the alkkaline
environment on the exterior surface.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 66
because agreement is reached on the draft | 56
components are staft discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 -71 67
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary, loss of Not stated Not stated Non-significant for components not |4-74 to 4- 68
pressure suppression. exposed to flowing water or 77
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
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69| Mark | Concrete Drywell Concrete Not stated Concrete Not stated AGR-CHEM Increase of porosity
Containment and Torus Concrete and permeability,
cracking, and
spalling
70| Mark | Concrete Drywell Concrete Not stated Concrete Not stated AGREAC Expansion and
Containment and Torus Concrete cracking
71| Mark | Concrete Drywell Concrete Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containment and Torus Concrete modulus
72| Mark | Concrete Dryweli Concrete Not stated Concrete Not stated FAT Cumulative fatigue
Containment and Torus Concrete damage
- 73| Mark | Concrete Drywell Concrete Not stated Concrete Not stated EMBRAR Loss of fracture
Containment and Torus Concrete foughness
74| Mark | Concrete Drywell Concrete Not stated Rebar and Not stated CORR/RE Cracking, spalling,
Containment Reinforcing Steel embedded Carbon loss of bond, loss of
and Torus Concrete Steel in concrete material
Reinforcing Steel
75] Mark | Concrete Drywell Concrete Not stated Rebar and Not stated ELE-TEMP Loss of stength and
Containment Reinforcing Steel embedded Carbon modulus
and Torus Concrete Steel in concrets
Reinforcing Steel
76| Mark | Concrete Drywell Concrete Not stated Rebar and Not stated FAT Cumuiative fatigue
Containment Reinforcing Steel embedded Carbon damage
and Torus Concrete Steel in concrete
Reinforcing Steel
77| Mark | Concrete Drywel Concrete Not stated Rebar and Not stated EMBRAR Loss of fracture
Containment Reinforcing Steel embedded Carbon toughness
and Torus Concrete Steel in concrete
Reinforcing Steel
78| Mark | Concrete Vent Lines Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment
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Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant for components not
exposed to aggressive environment
(PH <5.5, chloride >500 ppm, and
sulfate > 1500 ppm); or exposed to
laggressive groundwater for

intermittent periods only.

4-56 to 4-
60

69

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant for aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates was testad in
accordance with ASME Section I,
Division 2, Class CC, ASTM C295,
or ASTM C227.(See IR90-01 & 90-
06)

4-71to 4-
74

70

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <83_C
(200_F) or justification is provided in
accordance with ACI 349-85, or
ASME Sect. lil, Division 2, Class
CC.

4-45 to 4-
51

71

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Non-significant
because
components are
designed according
to ACI 318 or ASME
Code.

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-52 to 4-
56

72

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-62 to 4-
7

73

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

structures not exposed to aggressiv
environment (pH <11.5 or chiorides
>500 ppm); or for concrete having
low water-to-cement ratio (0.35-0.45
and adequate air entrainment (3-
6%).

Non-significant for concrete {

4-37 t0 4-
41

74

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <83_C
(200_F) or justification is provided in
accordance with ACI 349-85, or
ASME Sect llI, Division 2, Class
CC.

4-45 to 4-
51

75

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Non-significant
because
components are
designed according
to ACI 318 or ASME
Code

NRC recommendation: Unti an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved,

4-52 to 4-
56

76

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-62 to 4-
71

Loss of pressure boundary, loss of
pressure suppression.

Not stated

Not stated

Non-significant for stainless steel
components, and for components
having intact protective coatings, and
for components having a comrosion
allowance >=1/32 inch.

4-3t0 4-8

78
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79| Mark | Concrete Vent Lines t ated Carbon Steel Not stated FAT Cumuiative tatigue
Containment damage
80! Mark | Concrete Vent Lines Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment toughness
81} Mark | Concrete Vent Lines Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Containment toughness
82| Mark | Concrets Vent Line Bellows Not stated Carbon Steel, Not stated CORR/UA Loss of material
Containment Stainless Steel
83| Mark | Concrete Vent Line Bellows | Not stated Carbon Steel, Not stated FAT Cumulative fatigue
Containment Stainless Steel damage
84| Mark | Concrete Vent Line Bellows | Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containment Stainless Steel toughness
85| Marr _oncrete Vent Line Bellows | Not stated Carbon Steel, Not stated CORR/SCC Crack initiabon and
Containment Stainless Steel growth
86| Mark | Concrete Vent Line Bellows Not stated Carbon Steel, Not stated EMBR/R Loss of fracture
Containment Stainless Steel toughness
87! Mark | Concrete Vent Headers Not stated Carbon Steel Not stated CORR/UA Loss of material
Containment
88| Mark | Concrete Vent Headers Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment : damage
89| Mark | Concrete Vent Headers Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Containment toughness
90| Mark | Concrete Downcomers and Not stated Carbon Steel Not stated CORR/PIT Less of material

Containment

Bracing
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Loss of pressure boundary, loss of Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 79
pressure suppression. because agreement is reached on the draft | 56
components are staft discussion paper on fatigue,
designed according the issue is unresolved.
to AC! 318 or ASME
Code.
Loss of pressure boundary, loss of Not stated Non-significant Non-significant for a component 4-25 to 4- 80
pressure suppression. because having service stress in the elastc |28
components are region and without severely cold
designed according working in the forming process.
to AC| 318 or ASME
Code.
Loss of pressure boundary, loss of Not stated Non-significant Non-significant because the 4-62 -71 81
pressure suppression. because maximum neutron fiuence levels and
components are gamma doses incurred in license
designed according renewal period do not exceed the
to AC! 318 or ASME level at which measurable
Code. degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant tor stainiess steel 4-3104-8 82
components, and for components
having intact protective coatings, and
for components having a corrosion
allowance >=1/32 inch. :
Loss of pressure suppression. Not stated Non-significant NRC recommendaton: Until an 4-52 to 4- 83
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC! 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25t04-| 84
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant for components 4-28 to 4- 85
exposed to containment or Reactor |33
{Building environment, or normal
operational stress levels are less
than the material yield strength, or a
fracture mechanics analysis has
established that cracks do not
propagate.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 10 4- 86
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t04-8! 87
components, and for components
having intact protective coatings, and
for components having a corrosion
allowance >=1/32 inch.
Loss ot pressure suppression. Not stated ASME Sect. Il NRC recommendation: Until an 4-52t04-| 88
fatigue analysis and agreement is reached on the draft |56
Sect. XI, Subsect. staff discussion papet on fatigue,
IWE inspection. |the issue is unresolved.
Loss of pressure suppression. Not stated ASME Sect. lll Non-significant because the 4-62 10 4- 89
fatigue anatysis and maximum neutron fluence levels and} 71
Sect. Xl, Subsect. gamma doses incurred in license
IWE inspection. renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Exam. by the Exam. IWE-1240 of ASME Sect. X, 4-9 to 4- 90
Category E-C under Subsect. IWE provides for the 15 512
the provisions of identification of accessible surface [to 5-14
IWE-1240 of ASME areas likely to expenence
Sect. XI, Subsect. accelerated corrosion.
IWE.
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91} Mark | Concrete Downcomers and Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment Bracing damage
92] Mark | Concrete Downcomers and Not stated Carbon Steel Not stated WEAR Lockup
Containment Bracing
93| Mark | Concrete Downcomers and | Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containment Bracing toughness
94| Mark | Concrete Vent System Not stated Carbon Steel Not stated CORR/UA Loss of matenal
Supports
95| Mark | Concrete Vent System Not stated Carbon Steel Not stated FAT Cumulative fatgue
Supports damage
96| Mark | Concrete Vent System Not stated Carbon Steel Not stated WEAR Lockup
Supports
97| Mark | Concrete Vent System Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Supports toughness
98| Mark | Concrete Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of matenal
Containment
99| Mark | Concrete Drywell Head Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containment damage
100| Mark | Concrete Drywell Head Not stated Carbon Stael Not stated WEAR Lockup
Containment
101| Mark | Concrete Drywell Head Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containment toughness
102] Mark | Concrete Drywsll Head Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containment toughness
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Loss of pressure suppression. Not stated ASME Sect. ill NRC recommendation: Until an 4-52t04-| 91
fatigue analysis and agreement is reached on the draft |56
Sect. X1, Subsect. staff discussion paper on fatigue,
IWE inspection. the issue is unresolved.
Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 92
' and mitigation of 24, 5-18,
mechanical wear in 5-19
accordance with
provisions of ASME
(More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 to 4- 93
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t0 4-8 S4
components. and for components
having intact protective coatings, and
for components having a corrosion
allowance >=1/32 inch.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52to 4- 95
because agreement is reached on the draft |56
components are staft discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 96
and mitigation of 24,5-18,
mechanical wear in 5-19
accordance with
provisions of ASME
(More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 -71 97,
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
lovel at which measurable
degradation occurs.,
Loss of pressure boundary. Not stated Not stated Non-significant for stainless stesl 4-3104-8| 98
components, and for components
having intact protective coatings, and
for components having a comosion
allowance >=1/32 inch.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 99
because agreement is reached on the draft |56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC1 318 or ASME
Coda.
Loss of pressure boundary. Not stated Conduct inspection Not stated 4-23, 4- 100
and mitigation of 24, 5-18,
mechanical wear in 519
accordance with
provisions of ASME
(More)
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25to 4-| 101
having service stress in the elastic {28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-| 102
' maximum neutron fluence levels and| 71
gamma doses incurred n license
renewal period do not exceed the
level at which measurabie
degradation occurs.
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103| Mark il Steel Drywsll Interior Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments Surface

104j Mark |l Steel Drywell interior Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments Surtace damage

105| Mark Il Steel Drywell Interior Not stated Carbon Steel Not statedA EMBR/SA Loss of fracture
Containments Surface toughness

106| Mark |l Steel Drywell interior Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments Surface toughness

107] Mark i Steel Drywell Exterior Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments Surface

108] Mark |i Steel Drywell Exterior Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments Surface damage

109| Mark il Steel Drywell Exterior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Surface toughness

110] Mark |i Steel Drywell Exterior Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments Surtace toughness

111| Mark Il Steel Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments

112| Mark Il Steel! Drywell Head Not stated Carbon Stesl Not stated FAT Cumulative fatigue
Containments damage

113]{ Mark ! Steel Drywell Head Not stated Carbon Steel Not stated WEAR Lockup
Containments

114| Mark |l Steel Drywell Head Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments toughness
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Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3t04-8| 103
components, and for components
having intact protective coatings, and
for components having a commosion
allowance >=1/32 inch.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16to 4-| 104
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t0 4-| 105
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34t0 4-| 106
! maximum neutron fluence ievels and| 36
gamma doses incurred n license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated The Examination Not stated 59to 5 107
Categories E-A, E-P, 1
& E-C of ASME
Sect. X|, Subsect.
IWE in conjunction
with (More)
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16to 4-| 108
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t04-| 109
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34to4-| 110
maximum neutron fiuence levels and} 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for stainiess steel 4-3t04-8] 111
components, and for components
having intact protactive coatings, and
for components having a corrosion
allowance >=1/32 inch.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16t04-| 112
' because agreement is reached on the draft |22
components are staff discussion paper on tatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Conduct inspection Not stated 4-23, 4- 113
and mitigation of 24, 5-18,
mechanical wear in 519
accordance with
provisions of ASME
{More)
Loss of pressure boundary. Not stated Conduct inspection Non-significant for a component 4-25t04-f 114
and mitigation of having service stress in the elastic |28
mechanical wear in region and without severety cold
accordance with working in the forming process.
provisions of ASME

(More)
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115{ Mark [ Steel Drywell Head Not stated Carbon Steel Not stated EMBRAR Loss ot fracture
Containments toughness
116{ Mark il Steel Suppr. Chamber Not stated Carbon Stael Not stated CORR/MA Loss of material
Containments Exterior Surface
117| Mark Il Steel Suppt. Chamber Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments Exterior Surface damage
118{ Mark |i Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Exterior Surface toughness
119| Mark il Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/AR Loss of fracture
Containments Exterior Surface toughness
120]| Mark il Steel Suppr. Chamber Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments Interior Surtace
121| Mark Il Steel Suppr. Chamber Not stated Carbon Stesel Not stated FAT Cumulative fatigue
Containments Interior Surface damage
122| Mark 1| Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Interior Surface toughness
123| Mark |i Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Containments Interior Surface toughness
124] Mark [l Steel Suppr. Chamber Not stated Carbon Steel Not stated CORR/PIT Loss of matsrial
Containments Interior Surtace at
Waterline
125 Mark 1| Steel Suppr. Chamber Not stated Carbon Steel Not stated FAT Cumuiative fatigue
Containments Interior Surface at damage
Waterline
126] Mark |l Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Interior Surface at toughness
Waterline
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Loss of pressure boundary. Not stated Conduct inspection Non-significant because the 4-34-36 | 115
and mitigation of maximum neutron fluence levels and
mechanical wear in gamma doses incurred in license
accordance with renewal period do not exceed the
provisions of ASME level at which measurable
(More) degradation occurs.
Loss of pressure suppression. Not stated The Examination Not stated 59to5- 116
Categories E-A, E-P, 1
& E-C of ASME
Sect. XI, Subsect.
IWE in conjunction
with (More)
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16to 4-| 117
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACi 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25t04-| 118
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34to4-| 119
maximum neutron fluence ievels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainiess stee! 4-3104-8] 120
components, and for compohents
having intact protective coatings, and
for components having a comrosion
aliowance >=1/32 inch.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16t04-| 121
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25t04-| 122
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34t04-1 123
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Penod. exam. by the IWE-1240 of ASME Sect. X, 4-9 to 4- 124
Exam. Category E-C Subsect. IWE provides for the 1§, 512
under provisions of identification of accessible surface |to 5-14
IWE-1240 of ASME areas likely to experience
Sect. XI, Subsect. accelerated corrosion.
IWE.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16to 4-| 125
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25t04- | 126
having service stress in the elastc |28

region and without severely cold
working in the forming process.
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127} Mark |l Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments Interior Surface at toughness
Waterline
128] Mark || Steel Region Shieided by | Not stated Carbon Steel, Not stated CORR/PIT Loss of material
Containments Diaphragm Floot, concrete
Embedded Shell
Region, Sand
Pocket Region, and
Support Skirt
129| Mark 1 Steel Region Shielded by | Not stated Carbon Stee!, Not stated FAT Cumulative fatigue
Containments Diaphragm Floor, concrete damage
Embedded Shell
Region, Sand
Pocket Region, and
Support Skirt
130] Mark Il Stee! Region Shielded by | Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containments Diaphragm Floor, concrete toughness
Embedded Shell
Region, Sand
Pocket Region, and
Support Skirt
131| Mark |l Steel Region Shielded by | Not stated Carbon Steel, Not stated EMBR/AR Loss of fracture
Containments Diaphragm Floor, concrete toughness
Embedded Shell
Region, Sand
Pocket Region, and
Support Skirt
132| Mark Il Steel Downcomer Pipes | Not stated Carbon Stee! Not stated CORR/UA Loss of matenal
Containments and Bracing
133} Mark | Steel Downcomer Pipes | Not stated Carbon Steel Not stated CORR/PIT Loss of matsrial
Containments and Bracing
134} Mark |l Steel Downcomer Pipas | Not stated Carbon Steel Not stated FAT Cumutative fatigue
Containments and Bracing damage
135] Mark Il Steel Downcomer Pipes | Not stated Carbon Steel Not stated WEAR Lockup
Containments and Bracing
136] Mark |l Steel Downcomer Pipes | Not stated Carbon Steel Not stated EMBR/AR Loss of fracture
Containments and Bracing toughness
137} Mark Il Steel Ocean Piant with Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments Uncoated Carbon
Steel Surtaces and
Uncoated
Submerged Carbon
Steel Surfaces
138| Mark Il Steel Ocean Plant with Not stated Carbon Steel Not stated FAT Cumulative tatigue
Containments Uncoated Carbon damage
Steel Surfaces and
Uncoated
Submerg:d Carbon
Stesl Surtaces
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Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34t04-| 127
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.
Loss of pressure boundary. Not stated Not stated A plant-specific aging program is 4-91t0 4- 128
required to manage the local 15, 5-12
corrosion of inaccessible and/or to 5-5-14
embedded carbon steel containment
components.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16to 4-| 129
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t04-| 130
having service stress in the elastic {28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34to04-| 131
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t04-8] 132
components, and for components
having intact protective coatings, and
for components having a cofrosion
allowance >=1/32 inch.
Loss of pressure suppression. Not stated Period. exam. by the IWE-1240 of ASME Sect. X, 4-910 4- 133
Exam. Category E-C Subsect. IWE provides for the 15,512
under provisions of identification of accessible surface [t 5-14
IWE-1240 of ASME areas likely to experience
Sect X, Subsect. accelerated corrosion.
IWE.
Loss of pressure suppression. Not stated ASME Sect. |l| NRC recommendation: Until an 4-16t0 4-| 134
fatigue analysis and agreement is reached on the draft |22
Sect. X, Subsect. staff discussion paper on fatigue,
IWE inspection. the issue is unresolved.
Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 135
and mitigation of 24, 5-18,
mechanical wear in 519
accordance with
provisions of ASME
(More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34to4-| 136
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary, loss of Not stated The Examination Not stated 59 to 5- 137
pressure suppression. Categories E-A, E-P, 11
& E-C of ASME
Sect. XI, Subsect.
IWE in conjunction
with (More)
Loss of pressure boundary. loss of Not stated Non-significant NRC recommendation: Until an 4-16t04-| 138
pressure suppression. because |agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Coda.
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139 Mark |l Steel Ocean Plant with Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Uncoated Carbon toughness
Steel Surfaces and
Uncoated
Submerged Carbon
Steel Surfaces
140| Mark |i Steel Ocean Plant with Not stated Carbon Stesl Not stated EMBR/IR Loss of fracture
Containments Uncoated Carbon toughness
Steel Surfaces and
Uncoated
Submerged Carbon
Steel Surfaces
141]| Mark Il Concrete Drywell Linear Not stated Carbon Steel Not stated CORR Loss of material
Containments Interior Surtace and
Dryweil Linear
Exterior Surface
142| Mark Il Concrete Drywell Linear Not stated Carbon Steel Not stated FAT Cumuiative fatigue
Containments Interior Surtace and damage
Dryweil Linear
Exterior Surface
143} Mark |l Concrete Dryweli Linear Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containments Interior Surface and : toughness
Drywell Linear
Exterior Surface
144| Mark || Concrete Suppr. Chamber Not stated Carbon Steel or Not stated CORR Loss of material
Containments Liner interior Surfac% Stainless Steel
145] Mark |l Concrete Suppr. Chamber Not stated Carbon Steel or Not stated FAT Cumulative fatigue
Containments Liner Interior Surface Stainless Steel damage
146] Mark |l Concrete Suppr. Chamber Not stated Carbon Steel or Not stated CORR/SCC Crack initiation and
Containments Liner Intenior Surface Stainless Steel growth
147} Mark || Concrete Suppr. Chamber Not stated Carbon Steel or Not stated EMBRANR Loss of fracture
Containments Liner interior Surface{ Stainless Steel toughness
148} Mark |i Concrete Suppr. Chamber Not stated Carbon Steel Not stated CORR Loss of material
Containments Liner Interior Surtace
at Wateriine
149| Mark Il Concrete Suppr. Chamber Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments Liner Interior Surtacel damage
at Waterline
150| Mark Il Concrete Suppr. Chamber Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Containments Liner Interior Suriacq toughness

at Waterline
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Loss of pressure boundary, loss of Not stated Not stated Non-significant for a component 4-25t04-| 139
pressure suppression. having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary, loss of Not stated Not stated Non-significant because the 4-34 to 4-| 140
pressure suppression. maximum neutron fluence ievels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary, loss of Not stated Not stated Non-significant for liner plate having {442 to 4-| 141
pressure suppression. protective coatings on the interior 44
surface and having the alkaline
environment on the exterior surface.
Loss of pressure boundary, loss of Not stated Non-significant NRC recommendation: Until an 4-52104-| 142
pressure suppression. because agreement is reached on the draft |56
components are staff discussion paper on tatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary, loss of Not stated Not stated Non-significant because the 4-62to 4- [ 143
pressure suppression. maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for liner plate having |4-42to 4-| 144
protective coatings on the interior 44
surface and having the akaline
environment on the exterior surface.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-521t0 4-| 145
because agreement is reached on the draft |56
componsnts are staff discussion paper on fatigue,
designed according [the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Detection of liner Not stated 5-20, 5-21] 146
leakage through
10CFR50, Appendix
Jintegrated leak rate
test to ensure (More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62t0 4- | 147
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.
Loss ot pressure suppression. Not stated Period. axam. under Underwater surfaces are considered] 5-23, 5-24] 148
the provisions of as accessible by the rules of IWE-
IWE-1240 (Exam. 1240 ot ASME Sect. Xi.
Category E-C) of
ASME Sect. XI,
Subsect. IWE.
Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52t0 4-1 149
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC1 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62t04-| 150

maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.

71
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“1| Mark Il Concrete Suppr. Chamber Not stated Carbon Stsel or Not stated FAT Cumulative fatigue
Containments Uiner Exterior Stainless Steel damage
Surface
152] Mark Il Concrete Suppr. Chamber Not stated Carbon Steel of Not stated EMBR/IR Loss of fracture
Containments Liner Exterior Stainless Steel toughness
Surface
153| Mark Il Concrete Liner Anchors Not stated Carbon Stesl Not stated CORR Loss of matsrial
Containments
154] Mark It Concrete Liner Anchors Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments damage
155 Mark Il Concrete Liner Anchors Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments toughness
156] Mark I Concrete Linear Region Not stated Carbon Steel Not stated CORR Loss of material
Containments Shielded by
Diaphrag'n Floor
157| Mark Il Concrete Linear Region Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments Shielded by damage
Diaphragm Fioor
158 Mark Il Concrete Linear Region Not stated Carbon Steel Not stated EMBRI/IR Loss of fracture
Containments Shielded by toughness
Diaphragm Floor
159| Mark |l Concrete Containment Not stated Concrete Not stated LEACH Increase of porosity
Containments Concrete and permeability
160} Mark Il Concrete Containment Not stated Concrete Not stated AGREAC Expansion and
Containments Concrete cracking
161} Mark Il Concrete Containment Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containments Concrete modulus
162| Mark Il Concrete Containment Not stated Concrete Not stated RELAX Reduction of design
Containments Concrete margin
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Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52to 4-| 151
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression, Not stated Not stated Non-significant because the 4-62t04-| 152
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary, loss of Not stated Not stated Non-significant for liner plate having {4-42t0 4-| 153
pressure suppression. protective coatings on the interior 44
surface and having the alkaline
- environment on the exterior surface.
Loss of pressure boundary, foss of Not stated Non-significant NRC recommendation: Until an 4-52t0 4-| 154
pressure suppression. because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary, loss of Not stated Not stated Non-significant because the 4-62t0 4-| 155
pressure suppression. maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Plant-specific management program | 5-24 156
is required for management
corrosion in the inaccessible areas.
Loss of pressure boundary. Not stated Non-significant NRC recommendaton: Until an 4-52to 4-| 157
because agreement is reached on the draft |56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-6210 4-| 158
maximum neutron fluence leveis and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation ocours.
Loss of pressure boundary. Not stated Not stated Non-significant for components not |4-74 to 4- | 159
exposed to flowing water or 77
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Loss of pressure boundary. Not stated Not stated Non-significant tor components 4-71to 4-| 160
constructed from aggregate taken |74
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section Il
Division ASTM C227 (See IR90-01
& 90-06)
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45t04-| 161
maintained at operating 51
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with ACl 349-85, or
ASME Sect. IIi, Division 2, Class
cC.
Loss of pressure boundary. Not stated Monitoring of pre- Not stated 4-78104-| 162
stressing losses in 81,525

accordance with the
tendon lift-off test

provisions of RG
1.35
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163{ Mark 1l Concrete Containment Not stated Concrete Not stated FAT Cumuiative fatigue
Containments Concrete damage
164]| Mark || Concrete Containment Not stated Concrete Not stated EMBR/IR Loss of fracture
Containments Concrete toughness
165]| Mark Il Concrete Concrete Not stated Rebar and Not stated CORR/RE Cracking, spalling,
Containments Containment embedded Carbon loss of bond, loss of
Reinforcing Steel Steel in concrete material
166] Mark || Concrete Concrete Not stated Rebar and Not stated ELE-TEMP Loss of strength and
Containments Containment embedded Carbon modulus
Reinforcing Steel Steel in concrete
167]| Mark Ii Concrete Concrete Not stated Rebar and Not stated FAT Cumulative fatigue
Containments Containment embedded Carbon damage
Reinforcing Steel Steel in concrete
168] Mark || Concrete Concrete Not stated Rebar and Not stated EMBR/IR Loss of fracture
Containments Containment embedded Carbon toughness
Reinforcing Steel Steel in concrete
169] Mark il Concrete Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments
170{ Mark || Concrete Drywell Head Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments damage
171| Mark || Concrete Drywell Head Not stated Carbon Steel Not stated WEAR Lockup
Containments
172| Mark 1l Concrete Drywell Head Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments toughness
173| Mark |l Concrete Drywell Head Not stated Carbon Steel Not stated EMBR/NR Loss of fracture

Containments

toughness
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Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52104-1 163
because agreement is reached on the draft |56
components are staft discussion paper on fatigue,
designed according Jthe issue is unresolved.
to AC! 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t0 4-| 164
maximum neutron fluence ievels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for concrete 4-37t04-1 165
structures not exposed to aggressivef 41
environment (pH <11.5 or chlorides
>500 ppm); or for concrete having
low water-to-cement ratio (0.35-0.45)
and adequate air entrainment (3-
6%).
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45t0 4-| 166
maintained at operating 51
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with AC| 349-85, or
ASME Sect. lll, Division 2, Class
CC.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-| 167
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-| 168
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3t0o4-8| 169
i components, and for components
having intact protective coatings, and
for components having a corrosion
. allowance >=1/32 inch.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-| 170
because agreement is reached on the draft |56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Conduct inspection Not stated 4-23, 4- 171
: and mitigation of 24, 5-18,
mechanical wear in 519
accordance with
provisions of ASME
(More)
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t04-1 172
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-{ 173

maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

7
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174| Mark I} Concrete Downcomer Pipes | Not stated Carbon Steel Not stated CORR/PIT Loss of material
Containments and Bracing
175| Mark Il Concrete Downcomer Pipes | Not stated Carbon Stael Not stated FAT Cumulative fatigue
Containments and Bracing damage
176| Mark |l Concrete Downcomer Pipes | Not stated Carbon Steel Not stated WEAR Lockup
Containments and Bracing
177| Mark Il Concrete Downcomer Pipes | Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments and Bracing toughness
178| Mark Il Concrete Concrete Basemat | Not stated Concrete Not stated LEACH Increase ot porosi®,
Containments and permeabsity
179 Mark Il Concrete | Concrete Basemat | Not stated Concrete Not stated AGR-CHEM Increase of porosit,
Containments and permeabiity
cracking. and
spaliing
180] Mark Il Concrete Concrete Basemat | Not stated Concrets Not stated AGREAC Expansion and
Containments cracking
181| Mark Il Concrete Concrete Basemat | Not stated Concrete Not stated ELE-TEMP Loss of srength and
Containments modutlus
182| Mark It Concrete Concrete Basemat | Not stated Concrete Not stated FAT Cumulative tatigue
Containments damage
183} Mark Il Concrete Concrete Basemat | Not stated Concrete Not stated SETTLE Cracking, distortion,
Containments increase in
component stress
level
184| Mark |l Concrete Concrete Basemat | Not statad Concrete Not stated EMBRAR Loss of fracture

Containments

toughness
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Loss of pressure suppression. Not stated Period. exam. by the IWE- 1240 of ASME Sect. X, 4-9to 4- 174
Exam. Category E-C Subsect. IWE provides for the 15, 6-12
under provisions of identification of accessible surface |to 5-14
IWE-1240 of ASME areas likaly to experience
Sect. X1, Subsect. accelerated corrosion.
. IWE.
Loss of pressure suppression. Not stated ASME Sect IlI NRC recommendation: Until an 4-52to 4-| 175
fatigue analysis and agreement is reached on the draft | 56
Sect. XI, Subsect. staff discussion paper on fatigue,
IWE inspection. the issue is unresolved.
Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23, 4- 176
and mitigation of . 24, 5-18,
mechanical wear in 519
accordance with
provisions of ASME
{More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 -71 177
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for components not [4-74 tc 4 178
exposed to flowing water or 77
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.
Loss of pressure boundary. Not stated Not stated Management for the effects of 521,522 179
aggressive chemical of concrete
surfaces that are not periodically
examined due to inaccessibility
requires plant-specific program.
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-71to4-| 180
constructed from aggregate taken |74
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section Il1,
Division ASTM C227.(See IR90-01
& 90-06)
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45104-| 181
maintained at operating 51
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with AC! 349-85, or
ASME Sect. lll, Division 2, Class
CC.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52104-1 182
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Plant setiement For BWR containments bearingon [4-87to 4-| 183
monitoring program soil or piles, current plant settlement | 89, 5-28,
monitoring program is required to 5-29
ensure that the differential
setiement does not exceed the
design criteria throughout the license|
renewal term.(See IR90-01 & S0-08)
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-| 184

maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

71
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185| Mark || Concrete Basemat Liner Not stated Carbon Steel Not stated CORR Loss of material
Containments
186| Mark 1l Concrete Basemat Liner Not stated Carbon Steel Not stated FAT Cumuilative fatigue
Containments damage
187| Mark Il Concrete Basemat Liner Not stated Carbon Stesl Not stated EMBR/IR Loss of fracture
Containments toughness
188| Mark Il Concrete Basemat Reinforcing Not stated Rebar and Not stated CORR/RE Cracking, spalling.
Containments Steel embedded carbon loss of bond, loss of
steel in concrete {more)
183[ Mark |l Concrete Basemat Reinforcing Not stated Rebar and Not stated AGR-CHEM increase of porosity
Containments Steel embedded carbon and permeability,
steel in concrete cracking, and
spalling
190} Mark Il Concrete Basemat Reintorcing Not stated Rebar and Not stated ELE-TEMP Loss of strength and
Containments Stee! embedded carbon modulus
steel in concrete
191} Mark Il Concrete Basemat Reinforcingl Not stated Rebar and Not stated FAT Cumulative fatigue
Containments Stee! embedded carbon damage
steel in concrete
192| Mark Il Concrete Basemat Reinforcing Not stated Rebar and Not stated EMBR/AR Loss of fracture
Containments Steel embedded carbon toughness
steel in concrete
193} Mark |i Concrete Prestressing Not stated Carbon Steel, Not stated CORR Loss of material
Containments Tendons and Ducts concrete
194] Mark |l Concrete Prestressing Not stated Carbon Steel, Not stated FAT Cumulative fatigue
Containments Tendons and Ducts concrete damage
195| Mark |l Concrete Prestressing Not stated Carbon Steel, Not stated ELE-TEMP Loss of strength and
Containments Tendons and Ducts concrete modulus
196| Mark Il Concrete Prestressing Not stated Carbon Steel, Not stated RELAX Reduction of design
Containments Tendons and Ducts concrete margin
197| Mark Il Concrete Prestressing Not stated Carbon Steel, Not stated EMBRAR Loss of fracture
Containments Tendons and Ducts concrete toughness
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Loss of pressure boundary. : Not stated Not stated Non-significant for liner plate having | 4-42t0 4-| 185
protective coatings on the interior 44
surface and having the alkaline
environment on the exterior surface.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-{ 186
because agreement is reached on the draft |56
components are staft discussion paper on fatigue,
designed according the issue is unresolved.
to AC) 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62to 4-| 187

maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do hot exceed the
level at which measurable
degradation occurs.

Loss of pressure boundary. Not stated Not stated Plant-specific program is required |5-21, 5-22{ 188
for management of inaccessibie
areas.(See |IR90-01 & 90-06)
Loss of pressure boundary. Not stated Not stated Management for the effects of 5-21, 5220 189
aggressive chemical of concrete
surfaces that are not periodically
examined due to inaccessibility
requires plant-specific program.
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45t04-| 190
maintained at operating 51
temperatures <66_C (150_F) and
local area temperatures <83_C
(200_F) or justification is provided in
accordance with AC| 349-85, or
ASME Sect. lli, Division 2, Class

CC.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-| 191
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.

Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-]1 192

maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the

level at which measurable

degradation occurs.

Loss of pressure boundary. Not stated Examined in Corrosion of presttessed tendons 526to5 | 193
accordance with the can be managed by periodic visual |28
provisions of RG examination of the tendon anchor
1.35. heads and corrosion protection

medium to ensure absence of
corrosive fiuids as prescribed in RG
1.35.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-| 194
because agreement is reached on the draft | 56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.

Loss of pressure boundary. Not stated Not stated Non- significant because 4-84 -86 195

temperatures are <60 deg C (<140
deg F). :

Loss of pressure boundary. Not stated Monitoring of pre- Not stated 4-79t04-| 196
stressing losses in 81,525
accordance with the
tendon lift-off test
provisions of RG
1.35

Loss of pressure boundary. Not stated Not stated Non-significant because cumulative | 4-86, 4-87] 197

radiation exposure is <4x10°19
n/cm”2 which has been shown to
produce neghgible degradation.
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198] Mark Ill Steel Containment Shell | Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments Interior Surface and
Containment Shell
Exterior Surface
199| Mark lil Steel Containment Shell | Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments Interior Surface and damage
Containment Shell
Exterior Surface
200| Mark Ill Steel Containment Shell | Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Interior Surface and toughness
Containment Shell
Exterior Surface
201| Mark it Steel Containment Shell | Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments Interior Surface and toughness
Containmant Shell
Exterior Surface
202| Mark Il Steel Suppr. Chamber Not stated Carbon Steel, Not stated CORR/UA Loss of material
Containments Shell Interior Surface| Stainless Steel
203| Mark il Steel Suppr. Chamber Not stated Carbon Steel, Not stated FAT Cumulative fatigue
Containments Shell Interior Surface Stainless Steel damage
204 Mark lll Steel Suppr. Chamber Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containments Shell interior Surfacq Stainless Steel toughness
205| Mark Iii Steel Suppr. Chamber Not stated Carbon Steel, Not stated CORR/SCC Crack iniiation and
Containments Shell Intenor Surface Stainless Steel growth
206| Mark 11l Steel Not stated Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture
Containments Stainless Stee! toughness
207| Mark |l Steel Suppr. Chamber Not stated Carbon Steel, Not stated CORR/UA Loss of material
Containments Shell Exterior Stainless Steel
Surface
208| Mark il Steel Suppr. Chamber Not stated Carbon Steel, Not stated FAT Cumulative fatigue
Containments Shell Exterior Stainless Steel damage
Surface
209} Mark Iil Steel Suppr. Chamber Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containments Shell Exterior Stainless Steel toughness
Surtace
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Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3t04-8| 198

components, and for components
having intact protective coatings. and
for components having a corrosion
allowance >=1/32 inch.

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Untl an 4-16 10 4-| 199
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t0 4-| 200

having service stress in the elastic |28
region and without seversly cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34t04-| 201
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurabie
degradation occurs.

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3t04-8| 202
components, and for components
having intact protective coatings, and
for components having a comrosion
allowance >=1/32 inch.

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Untii an 4-16to 4-| 203
because agreement is reached on the draft | 22
components are staff discussion paper on tatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-2510 4-]| 204

having service stress in the elastic |28
region and without seversly cold
working in the forming process.
Loss of pressure suppression. Not stated Not stated Non-significant for components 4-28t04-| 205
exposed to containment or Reactor |33
Building environment, or normal
operational stress levels are less
than the material yield strength, or a
fracture mechanics analysis has
established that cracks do not

: propagate.
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4-| 206
© |maximum neutron fiuence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for stainiess steel 4-3t0 4-8] 207
components, and for components
having intact protective coatings, and
for components having a corrosion
allowance >=1/32 inch.

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16to0 4-| 208
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresoived.
to ACI 318 or ASME
Code.
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25-28 | 208

having service stress in the elastic
region and without seversly cold
, ‘ working in the forming process.
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210} Mark il Steel Suppr. Chamber Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture

Containments Shell Exterior Stainless Steel toughness
Surface

211 Mark il Steel Basemat Liner Not stated Stainless Steel Not stated CORR/UA Loss of material
Containments

212} Mark lll Stesl Basemat Liner Not stated Stainless Steel Not stated FAT Cumulative fabgue
Containments damage

213| Mark il Steel Basemat Liner Not stated Stainless Steel Not stated EMBR/R Loss of fracture
Containments toughness

214| Mark |l Steel Liner Anchors Not stated Carbon Steel Not stated FAT Cumuiative tadgue
Containments damage

215 Mark 1l Steel Liner Anchors Not stated Carbon Steel Not stated EMBR/R Loss of fracture
Containments toughness

216| Mark |ll Steel Concrete Basemat | Not stated Concrete Not stated LEACH increase of porosity
Containments and permeability

217| Mark Il Steel Concrete Basemat | Not stated Concrete Not stated AGR-CHEM Increase of porosity
Containments and permeability,

cracking, and
spalling

218} Mark lll Steel Concrete Basemat | Not stated Concrete Not stated AGREAC Expansion and
Containments cracking

219] Mark lll Steel Concrete Basemat | Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containments modulus

220 Mark ili Steel Concrete Basemat | Not stated Concrete Not stated FAT Cumulative fatigue
Containments damage




Tabie B.1 Gall Report for NUMARC Industry Repoits

Document: IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by: David C. Ma, ANL
Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs

Report Recommendations
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No.

item

Loss of pressure suppression. Not stated Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
Lrenewal period do not exceed the
level at which measurable
degradation occurs.

4-34 -36

210

Loss of pressure boundary. Not stated Not stated

Non-significant for stainless steel
components, and for components
having intact protective coatings, and
for components having a cofrosion
allowance >=1/32 inch.

4-310 4-8

21

Loss of pressure boundary. Not stated Non-significant
because
components are
designed according
to ACI 318 or ASME
Code.

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-16 t0 4-
22

212

Loss of pressure boundary. Not stated Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-34 to 4-

213

Loss of pressure boundary. Not stated Non-significant
because
components are
designed according
to ACI 318 or ASME
Code

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-16 to 4-
22

214

Loss of pressure boundary. Not stated Not stated

Non-significant because the
maximum neutron fiuence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-34 to 4-
36

215

Loss of pressure boundary. Not stated Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
ensure dense. weli-cured concrete
with low permeability.

4-74 t0 4-
77

2186

Loss of pressure boundary. Not stated Not stated

Management for the effects of
aggressive chemical of concrete
surfaces that are not periodically
examined due to inaccessibility
requires plant-specific program.

5-21, 5-22

217,

Loss of pressure boundary. Not stated Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause akali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section Iil,
Division ASTM C227.(See IR90-01
& 90-06)

4-71t04-
74

218

Loss of pressure boundary. Not stated Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with AC| 349-85, or
ASME Sect Ill, Division 2, Class
CC.

4-451o0 4-

219

Loss of pressure boundary. Not stated Non-significant

' because
components are
designed according
to ACI 318 or ASME
Code.

NRC recommendation: Untit an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-16 to 4-
2

220
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221 Mark Il Steel Concrete Basemat | Not stated Concrete Not stated SETTLE Cracking, distortion,
Containments increase in
component stress
level
222| Mark it Steel Concrete Basemat | Not stated Concrete Not stated EMBR/R Loss of fracture
Containments toughness
223] Mark |l Steel Concrete Fill in Not stated Concrete Not stated LEACH Increase of porosity
Containments Annulus and permeability
224] Mark |li Steel Concrete Fill in Not stated Concrete Not stated AGREAC Expansion and
Containments Annulus cracking
225| Mark Iil Steel Concrete Fill in Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containments Annulus modulus
226] Mark il Steel Concrete Fill in Not stated Concrete Not stated FAT Cumulative fatigue
Containments Annulus damage
227! Mark lll Steel Concrete Fill in Not stated Concrete Not stated EMBR/IR Loss of fracture
Containments Annulus toughness
228] Mark |l Stee! Embedded Shell Not stated Carbon Steel, Not stated CORR/PIT Loss of matenal
Containments Region concrete
229( Mark lil Steel Embedded Shell Not stated Carbon Steel, Not stated FAT Cumulative fatigue
Containments Region concrete damage
230] Mark il Steel Embedded Shell Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture
Containments Region concrete toughness
231| Mark Ili Stee! Embedded Shell Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture
Containments Region concrete toughness
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Page 1248

Page No. Item

Loss of pressure boundary.

Not stated

Plant settement
monitoring program

For BWR containments bearing on
soil or piles, current plant setiement
monitoring program is required to
ensure that the differential
setiement does not exceed the
design criteria throughout the licensel
renewal term. (See IR90-01 & 90-
06)

4-87 to

4-

89, 5-28,

529

221

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-34 to
36

a-

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using ACI 201.2R-77 to
ensure dense, well-cured concrate
with low permeability.

4-74 to
77

4-

223

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section Ili,
Division ASTM C227 (See IRS0-01
& 90-06)

4-71to
74

4-

224

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <93_C
{200_F) or justification is provided in
accordance with AC| 349-85, or
ASME Sect. lil, Division 2, Class
cC.

4-45to
51

a-

225

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to ACI 318 or ASME
Code

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-16 to
2

4-

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-34 to

a-

227

Loss of pressure boundary.

Not stated

Not stated

A plant-specific aging program is
required to manage the local
corrosion of inaccessible and/or
embedded carbon steel containment
components.

4-9to4-
15, 512
to 5-5-14

228

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to ACI 318 or ASME
Code

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresoived.

4-16to
22

4-

Loss of pressure boundary.

Not stated

Not stated

Non-significant for a component
having service stress in the elastic
region and without severely cold
working in the forming process.

4-25to
28

4-

230

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-34 to
36

4-

231
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232| Mark [l Steel Basemat Reinforcing Not stated Rebar Not stated CORR/RE Cracking, spalling,
Containments Steel loss of bond, loss of
(More)
233| Mark Il Steel Basemat Reinforcing Not stated Rebar Not stated AGR-CHEM Increase of porosity
Containments Steel and permeability,
cracking, and
spalling
234 Mark ili Steel Basemat Reinforcing Not stated Rebar Not stated FAT Cumulative tatgue
Containments Steel damage
235f Mark Il Steel Basemat Reinforcing Not stated Rebar Not stated EMBR/R Loss of fracture
Containments Steel toughness
236| Mark Il Concrete Containment Liner | Not stated Stainless Steel in Not stated CORR Loss of material
Containments interior Surface and pool region, Carbon
Containment Liner Steel rest
Exterior Surface
237] Mark Ill Concrete Containment Liner | Not stated Stainless Steel in Not stated FAT Cumuilative fatigue
Containments Interior Surface and pool region, Carbon damage
Containment Liner Steel rest
Exterior Surface
238} Mark il Concrete Containment Liner | Not stated Stainless Steel in Not stated EMBR/R Loss of fracture
Containments Interior Surface and pool region, Carbon toughness
Containment Liner Steel rest
Exterior Surface
239| Mark lli Concrete Suppr. Chamber Not stated Stainless Steel Not stated CORR Loss of material
Containments Uiner or Cladding
Interior Surface and
Suppr. Chamber
240| Mark il Concrete Liner Exterior Not stated Stainless Steel Not stated FAT Cumulative fatigue
Containments Surface damage
241} Mark Il Concrete Suppr. Chamber Not stated Stainless Steel Not stated CORR/SCC Crack initiation and
Containments Liner or Cladding growth
Interior Surface and
Suppr. Chamber
Liner Exterior
Surtace
242| Mark |l Concrete Suppr. Chamber Not stated Stainless Steel Not stated EMBR/IR Loss of fracture
Containments Liner or Cladding toughness
Interior Surface and
Suppr. Chamber
Liner Exterior
Surface
243| Mark lil Concrete Concrets Not stated Concrete Not stated FRZ-THAW Surface spalling,
Containments Containment Wall local cracking

Above Grade
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Loss of pressure boundary. Not stated Not stated Plant-specific program is required | 5-21, §5-22] 232
for management of inaccessible
areas.(See IR90-01 & 90-06)
Loss of pressure boundary. Not stated Not stated Management tor the effects of 5-21, 5221 233
aggressive chemical of concrete
surfaces that are not periodically
examined due to inaccessibility
requires plant-specific program.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16t0 4-| 234
because agreement is reached on the draft |22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34 to 4-| 235
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for liner plate having | 442 to 4- | 236
protective coatings on the interior 44
surtace and having the alkaline
environment on the exterior surface.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52to 4-( 237
because agreement is reached on the draft |56
components are staff discussion paper on fatigue, )
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-| 238
maximum neutron fluence levels and} 71
gamma doses incurred in license
renewal period do hot exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for liner plate having | 4-42to 4-| 239
: protective coatings on the interior 44
surface and having the alkaline
environment on the exterior surface.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t0 4-| 240
because agreement is reached on the draft |56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC! 318 or ASME
Code.
Loss of pressure suppression. Not stated Detection of liner Not stated 5-20, 5- 241
leakage through 21
10CFR50, Appendix
J integrated leak rate
test to ensure (More)
Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62104-| 242
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure suppression. Not stated Not stated Non-significant for component 4-771t04-| 243
located in a geographic region of 79
weathering index <100 day-inch/ yr
or concrete mix design meets air
content & water-to-cement ratio
requirements of ASME Sect. Iil,
Division 2, CC-2231.7.1.(See IR90-
01 & 90-06)
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244] Mark Il Concrete Concrete Not stated Concrete Not stated LEACH Increase ot porosity
Containments Containment Wall and pemeability
Above Grade
245| Mark |l Concrete Concrete Not stated Concrete Not stated AGR-CHEM Increase of porosity
Containments Containment Wall and permeability,
Above Grade cracking, and
spalling
246| Mark lIl Concrete Concrete Not stated Concrete Not stated AGREAC Expansion and
Containments Containment Wall cracking
Above Grade
247( Mark 1l Concrete Concrete Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containments Containment Wall modulus
Above Grade
248| Mark Il Concrete Concrete Not stated Concrete Not stated FAT Cumulative fatigue
Containments Containment Wall damage
Above Grade
249| Mark il Concrete Concrete Not stated Concrete Not stated EMBR/IR Loss of fracture
Containments Containment Wall toughness
Above Grade
250| Mark lll Concrete Concrete Not stated Concrete Not stated FRZ-THAW Surface spaliing,
Containments Containment Wall local cracking
Below Grade
251| Mark Hll Concrete Concrete Not stated Concrete Not stated LEACH Increase of porosity
Containments Containment Wall and permeability
Below Grade
252) Mark Ill Concrete Concrete Not stated Concrete Not stated AGR-CHEM Increase ot porosity
Containments Containment Wall and permeability,
Below Grade cracking, and
spalling
253| Mark lll Concrete Concrete Not stated Concrete Not stated AGREAC Expansion and
Containments Containment Wall cracking
Below Grade
254] Mark 11l Concrete Concrete Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containments Containment Wall modulus

Below Grade
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Page No. ltem

Loss of pressure suppression. Not stated Not stated

Non-significant for components not
exposed to flowing water or
constructed using AC! 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-74 to 4-
7

244

Loss of pressure boundary. Not stated Not stated

Non-significant for components not
exposed to aggressive environment
(pH <5.5, chloride >500 ppm &
sultate > 1500 ppm); or exposed to
aggressive groundwater for
intermittent periods only.

4-56 to 4-
60

245

Loss of pressure boundary. Not stated Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section IlI,
Division ASTM C227 (See IR90-01
& 90-06)

4-71t0 4
74

246

Loss of pressure boundary. Not stated Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with ACI 349-85, or
ASME Sect. Ill, Division 2, Class
CC.

4-45 to 4-

247

Loss of pressure boundary. Not stated Non-significant
because
components are
designed according
to ACI 318 or ASME
Code

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-52 to 4-
56

248

Loss of pressure boundary. Not stated Not stated

Same as item #242

46271

249

Loss of pressure boundary. Not stated Not stated

Non-significant for component

weathering index <100 day-inch/yr of]
concrete mix design meets air
content & water-to-cement ratio
requirements of ASME Sect. Il
Division 2, CC-2231.7.1.

4-77 to 4-

located in a geographic region of 79

250

Loss of pressure boundary. Not stated Not stated

Non-significant for components not
exposed to flowing water or
constructed using AC! 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-74 to 4-
77

251

Loss of pressure boundary. Not stated Not stated

Management for the effects of
aggressive chemical of concrete
surfaces that are not periodically
examined due to inaccessibility
requires plant-specific program.

521, 522

252

Loss of pressure boundary. Not stated Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
to cause alkali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section llI,
Division ASTM C227.(See IR90-01
& 90-06)

4-71 to 4-
74

253

Loss of pressure boundary. Not stated Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with ACI 349-85, or
ASME Sect. Ill, Division 2, Class
ccC.

4-45 to 4-
51

254
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255| Mark Il Concrete Concrete Not stated Concrete Not stated FAT Cumulative fatigue
Containments Containment Wall damage
Below Grade
256| Mark Il Concrete Concrete Not stated Concrete Not stated EMBR/IR Loss of fracture
Containments Containment Wall toughness
Below Grade
257| Mark Ill Concrete Concrete Dome Not stated Concrete Not stated FRZ-THAW Surface spalling,
Containments local cracking
258} Mark lil Concrete Concrets Dome Not stated Concrete Not stated LEACH Increase of porosity
Containments and permeability
259] Mark il Concrete Concrete Dome Not stated Concrete Not stated AGR-CHEM Increase of porosity
Containments and permeability,
cracking, and
spaliing
260] Mark 1l! Concrete Concrete Dome Not stated Concrete Not stated AGREAC Expansion and
Containments cracking
261| Mark Il Concrete Concrete Dome Not stated Concrete Not stated ELE-TEMP Loss of strength and
Containments moduius
262} Mark |li Concrete Concrete Dome Not stated Concrete Not stated FAT Cumulative fatigue
Containments damage
263 Mark Il Concrete Concrete Dome Not stated Concrete Not stated EMBR/IR Loss of fracture
Containments toughness
264| Mark Il Concrete Basemat Liner Not stated Stainless Steel Not stated CORR Loss of material
Containments
265| Mark il Concrete Basemat Liner Not stated Stainless Steel Not stated FAT

Containments

Cumulative fatigue
damage :
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Page No. Item

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to ACI 318 or ASME
Code

NRC recommendation: Until an
agreement is reached on the draft
staft discussion paper on tatigue,
the issue is unresolved.

4-52 to 4-
56

255

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
lovel at which measurable
degradation occurs.

4-62 to 4-
71

256

Loss of pressure boundary.

Not stated

Not stated

Non-significant for component
located in a geographic region of
weathenng index <100 day-inch/ yr
or concrete mix design meets air
content & water-to-cement ratio
requirements of ASME Sect. lll,
Division 2, CC-2231.7.1.(See IRS0-
01 & 90-06)

4-77 to 4-
79

257

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
constructed using AC| 201.2R-77 to
ensure dense, wall-cured concrete
with low permeability.

4-74 to 4-
77

258

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components not
exposed to aggressive environment
(pH <5.5, chloride >500 ppm &
sulfate >1500 ppm); or exposed to
aggressive groundwater for
lintermittent periods only.

4-56 to 4-
60

259

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components
constructed from aggregate taken
from regions other than those known
o cause akali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section il
Division ASTM C227 (See 1R90-01
& 90-06)

4-71to 4-
74

260

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components
maintained at operating
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with AC| 348-85, or
ASME Sect. Ill, Division 2, Class
cC.

4-45 to 4-
51

261

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to AC! 318 or ASME
Code.

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-52 to 4-
56

262

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-62-71

263

Loss of pressure boundary.

Not stated

Not stated

Non-significant for liner plate having
protective coatings on the interior
surface and having the alkaline
environment on the exterior surface.

4-42 10 4-
44

264

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to AC! 318 or ASME
Code,

NRC recommendation: Untit an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-5210 4-
56

265
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266| Mark |1l Concrete Basemat Liner Not stated Stainless Steel Not stated EMBR/NR Loss of fracture
Containments toughness
267} Mark ili Concrete Concrete Basemat | Not stated Concrete Not stated LEACH Increase of porosity
Containments and permeability
268} Mark |l Concrete Concrete Basemat | Not stated Concrete Not stated ° AGR-CHEM Increase of porosity
Containments and permeability,
cracking, and
spalling
269] Mark Il Concrete Concrete Basemat | Not stated Concrete Not stated AGREAC Expansion and
Containments cracking
270| Mark 1l Concrete Concrete Basemat | Not stated Concrete Not stated FAT Cumulative fatigue
Containments damage
27 1| Mark ill Concrete Concrete Basemat | Not stated Concrete Not stated SETTLE Cracking, distortion,
' Containments increase in
component stress
level
272| Mark lll Concrete Concrete Basemat | Not stated Concrete Not stated EMBR/R Loss of fracture
Containments toughness
273) Mark Il Concrete Liner Anchors Not stated Carbon Steel Not stated CORR Loss of material
Containments
274| Mark [Il Concrete Liner Anchors Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments ) damage
275| Mark 1l Concrete Liner Anchors Not stated Carbon Steel Not stated EMBR/IR Loss of fracture
Containments toughness
276| Mark lil Concrete Containment Wall | Not stated Rebar and Not stated CORR/RE Cracking, spalling,
Containments 'Below Grade Embedded Carbon loss of bond, loss of
Reinforcing Steel Steel in concrete material
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Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fiuence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-6210 4-
gl

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components not
exposed to flowing water or
oonstructed using AC| 201.2R-77 to
ensure dense, well-cured concrete
with low permeability.

4-74 to 4-
77

267

Loss of pressure boundary.

Not stated

Not stated

Management for the effects of
aggressive chemical of concrete
surfaces that are not periodically
examined due to inaccessibility
requires plant-specific program.

521, 522

Loss of pressure boundary.

Not stated

Not stated

Non-significant for components
constructaed from aggregate taken
from regions other than those known
to cause akali-aggregate reactions,
or aggregates was tested in
accordance with ASME Section 1lI,
Division ASTM C227.(See IR90-01
& 90-06)

4-71-74

269

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to ACl 318 or ASME
Code

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on fatigue,
the issue is unresolved.

4-52 to 4-
56

270

Loss of pressure boundary.

Not stated

Plant settement
monitoring program

For BWR containments bearing on
soil or piles, current plant setilement
monitofing program is required to
ensure that the differential
settlement does not exceed the
design criteria throughout the licens
renewal term. (See IR90-01 & 90-
06)

4-87 to 4-
89, 5-28,
5-29

271

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-6271

272

Loss of pressure boundary.

Not stated

Not stated

Non-significant for liner piate having
protective coatings on the interior
surface and having the akkaline
environment on the exterior surtace.

4-42 to 4-
44

273

Loss of pressure boundary.

Not stated

Non-significant
because
components are
designed according
to ACI 318 or ASME
Code.

NRC recommendation: Until an
agreement is reached on the draft
staff discussion paper on tatigue,
the issue is unresolved.

4-52 to 4-
56

274

Loss of pressure boundary.

Not stated

Not stated

Non-significant because the
maximum neutron fluence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.

4-62 to 4-
71

275

Loss of pressure boundary.

Not stated

Not stated

Plant-specific program is required
for management of inaccessible
areas.(See IR90-01 & 90-06)

5-21, 5-22

276
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277| Mark lll Concrete Containment Wall Not stated Rebar and Not stated ELE-TEMP Loss of strength and
Containments Below Grade Embedded Carbon modulus
Reinforcing Steel Steel in concrete
278| Mark Il Concrete Containment Wall | Not stated Rebar and Not stated FAT Cumulative fatigue
Containments Below Grade Embedded Carbon damage
Reinforcing Steel Steel in concrete
279| Mark {1l Concrete Containment Wall | Not stated Rebar and Not stated EMBR/AR Loss of fracture
Containments Below Grade Embedded Carbon toughness
Reinforcing Steel Steel in concrete
280| Mark Il Concrete Dome Reinforcing | Not stated Rebar and Not stated CORR/RE Cracking, spalling,
Containments Steel embedded Carbon loss of bond, loss of
Stesl in concrete material
281! Mark Il Concrete Dome Reinforcing | Not stated Rebar and Not stated ELE-TEMP Loss of strength and
Containments Steel embedded Carbon modulus
Steel in concrete
282| Mark i Concrete Dome Reinforcing | Not stated Rebar and Not stated FAT Cumulative fatigue
Containments Steel embedded Carbon damage
Steel in concrete
283) Mark lIl Concrete Dome Reinforcing | Not stated Rebar and Not stated EMBR/R Loss of fracture
Containments Steel embedded Carbon toughness
Steel in concrete
284| Mark |li Concrete Basemat Reintorcing Not stated Rebar and Not stated CORR/RE Cracking, spalling,
Containments Steel : Embedded Carbon loss of bond, loss of
Steel in'concrete material
285| Mark Ill Concrete Basemat Reinforcingl Not stated Rebar and Not stated ELE-TEMP Loss of strength and
Containments Steel Embedded Carbon modulus
Steel in concrete
286 Mark il Concrete Basemat Reinforcing Not stated Rebar and Not stated FAT Cumulative fatigue
Containments Steel Embedded Carbon damage
Steel in concrete
287| Mark lil Concrete Basemat Reinforcing] Not stated Rebar and Not stated EMBR/IR Loss of fracture
Containments Steel Embedded Carbon toughness

Steel in concrete
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Loss of pressure boundary. Not stated Not stated Non-significant for components 44510 4-| 277
maintained at operating 81
temperatures <66_C (150_F) and
local area temperatures <83_C
(200_F) or justification is provided in
accordance with ACI 349-85, or
ASME Sect llI, Division 2, Class
cC.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-] 278
because agreement is reached on the draft |56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-signiticant because the 4-62t04-| 279
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for concrele 4-37t04-| 280
structures not exposed to aggressive} 41
environment (pH <11.5 or chiorides
>500 ppm); or for concrete having
low water-to-cement ratio (0.35-0.45)
and adequate air entrainment (3-
6%).
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45t0 4-| 281
maintained at operating 51
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with ACI 349-85, or
ASME Sect. 11, Division 2, Class
CC.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52t04-| 282
because agreement is reached on the draft |56
components are staff discussion paper on tatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Non-significant Non-significant because the 4-621t04-| 283
because maximum neutron fluence levels and{ 71
components are gamma doses incurred in license
designed according renewal period do not exceed the
to ACI 318 or ASME level at which measurable
Code. degradation occurs.
Loss of pressure boundary. Not stated Not stated Plant-specific program is required | 5-21, 5-22! 284
for management of inaccessible
areas.(See IR90-01 & 90-06)
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45t04-| 285
maintained at operatng 51
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with ACI| 349-85, or
ASME Sect. Ill, Division 2, Ciass
CC.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52to 4-| 286
because agreement is reached on the draft |56
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to AC| 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-6271 287

maximum neutron fluence levels and
gamma doses incurred in license
renewal petiod do not excead the
level at which measurable

degradation occurs.
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288] All Type BWR Penetration Sleeves | Not stated Carbon Steel Not stated CORR/UA Loss of material
Containments
289| All Type BWR Penetration Sieeves | Not stated Carbon Steel Not stated CORR Loss of material
Containments
290| All Type BWR Penetration Sieeves | Not stated Carbon Steel! Not stated ELE-TEMP Loss of strength and
Containments modulus
291 All Type BWR Penetration Sieeves | Not stated Carbon Steel Not stated FAT Cumulative fatigue
Containments damage
292| All Type BWR Penetration Sieeves | Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments toughness
293] Ali Type BWR Penetration Sleeves | Not stated Carbon Steel Not stated CORR/SCC Crack initiation and
Containments growth
294| All Type BWR Fenetration Sleeves | Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containments toughness
295| All Type BWR Dissimilar Metal Not stated Carbon Steel welded| Not stated CORR/PIT Loss of material
Containments Welds with Stainless Steel
236| All Type BWR Dissimilar Metal Not stated Carbon Steel welded] Not stated CORR Loss of material
Containments Woelds with Stainless Steel
297| All Type BWR Dissimilar Metal Not stated Carbon Steel welded| Not stated FAT Cumulative tatigue
Containments Weids with Stainless Steel damage
298| All Type BWR Dissimilar Metal Not stated Carbon Steel welded| Not stated EMBRAR Loss of fracture
Containments Welds with Stainless Steel toughness
299| All Type BWR Penetration Bellows | Not stated Stainless and Not stated CORR/UA Loss of material
Containments Carbon Steel .
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Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3t04-8| 288
components, and for components
having intact protective coatings, and
for components having a corrosion
allowance >=1/32 inch.
Loss of pressure boundary. Not stated Not stated Non-significant for iiner plate having [ 4-42to 4- | 289
protective coatings on the interior 44
surface and having the alkaline
environment on the exterior surface.
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45104-1 290
maintained at operating 51
temperatures <66_C (150_F) and
local area temperatures <93_C
(200_F) or justification is provided in
accordance with AC! 349-85, or
ASME Sect. Hil, Division 2, Class
CC.
Loss of pressure boundary. Not stated ASME Sect IlI NRC recommendation. Damage of |4-52 to 4-| 291
fatigue analysis and penetration sleeves and bellows is |56
Sect. Xi, Subsect. credible, especially when it is
IWE inspection. environmentally assisted.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t04-] 292
having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-281t04-( 293
exposed to containment or Reactor |33
Building environment, or normal
operational stress levels are less
than the material yield strength, or a
fracture mechanics analysis has
established that cracks do not
propagate.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62t04-| 294
maximum neutron fluence levels and| 71
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Period. exam. by the IWE-1240 of ASME Sect. X, 4-9to4- | 295
Exam. Category E-C Subsect. IWE provides for the . 15,512
under provisions of identification of accessible surface |[to 5-14
IWE-1240 of ASME areas likely to experience
Sect X, Subsect. accelerated corrosion.
IWE.
Loss of pressure boundary. Not stated Period. exam. under Underwater surfaces are considered| 5-23, 5-24] 296
the provisions of as accessible by the rules of IWE-
IWE-1240 (Exam. 1240 of ASME Sect. XI.
Category E-C) of
ASME Sect. X,
Subsect. IWE.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16t0 4-| 297
because agreement is reached on the draft |22
components are staft discussion paper on fatigue,
dasigned according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34t04-1 298
maximum neutron fluence levels and| 36
gamma doses incurred in license
renewal period do not exceed the
leve! at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for liner plate having [ 4-3 -8 299

protective coatings on the interior
surface and having the alkaline
environment on the exterior surface.




Table B.1 Gall Report for NUMARC industry Reports

Document: {R 90-10, BWR Reactor Containment Structures Industry Report

Page 131A

Reviewed by: David C. Ma, ANL
ltem System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism  ARD effects
300] All Type BWR Penetration Bellows | Not stated Stainless and Not stated FAT Cumulative fatigue
Containments Carbon Steel damage
301 All Type BWR Penetration Bellows | Not stated Stainless and Not stated EMBR/SA Loss of fracture
Containments Carbon Steel toughness
302 All Type BWR Penetration Beliows | Not stated Stainless and Not stated EMBR/R Loss of fracture
Containments Carbon Steel toughness
303| All Type BWR Penetration Bellows | Not stated Stainless and Not stated CORR/SCC Crack initiation and
Containments Carbon Steel growth
304| All Type BWR Personnel Airlock, | Not stated Carbon Stesl Not stated CORR/UA Loss of material
Containments Equipment Hatches,
and CRD Hatch
305| All Type BWR Personnel Airlock, | Not stated Carbon Stsel Not stated FAT Cumulative fatigue
Containments Equipment Hatches, damage
and CRD Hatch
306| All Type BWR Personnel Airlock, | Not stated Carbon Steel Not stated WEAR Lockup
Containments Equipment Hatches,
and CRD Hatch
307] Al Type BWR Parsonnel Airlock, | Not stated Carbon Steel Not stated EMBR/SA Loss of fracture
Containments Equipment Hatches, toughness
and CRD Hatch
308| All Type BWR Personnel Airlock, | Not stated Carbon Steel Not stated EMBRAR Loss of fracture
Containments Equipment Hatches, foughness

and CRD Hatch
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Loss of pressure boundary. Not stated ASME Sect. |l NRGC recommendation: Damage of [4-16 to 4-| 300
fatigue analysis and penetration sleeves and bellows is 2
Sect. X|, Subsect. credible, especially when it is
- IWE inspection. environmentally assisted.
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t0 4-| 301
' having service stress in the elastic |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62 -71 302
maximum neutron fiuence levels and
gamma doses incurred in license
renewal period do not exceed the
level at which measurable
degradation occurs.
Loss of pressure boundary. Not stated Not stated Non-significant for components 4-28 to 4-| 303
exposed to containment or Reactor 33
Building environment, of normal
operational stress levels are less
than the material yield strength, or a
fracture mechanics analysis has
established that cracks do not
propagate.
Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3to 4-8( 304
components, and for components
having intact protective coatings, and
for components having a cofrosion
aliowance >=1/32 inch.
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Untit an 4-16to 4-§ 305
because agreement is reached on the draft {22
components are staff discussion paper on fatigue,
designed according the issue is unresolved.
to ACI 318 or ASME
Code.
Loss of pressure boundary. Not stated Conduct inspecton Not stated 4-23, 4- 306
and mitigation of 24, 5-18,
mechanical wear in 5-18
accordance with
provisions of ASME
{More)
Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25t04-| 307
having sefvice stress in the elastc |28
region and without severely cold
working in the forming process.
Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62to 4-| 308

maximum neutron fluence levels and| 71

gamma doses incurred in license
renewal period do not exceed the
level at which measurable

degradation occurs.
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item System Structure/Comp  Subcomponent Materials Manufacturer ARD mechanism  ARD effects
1 Electrical Cable Conductor Copper 34 Manutacturers | CORR Failure of the
Listed conductor
2] Electrical Cable Insulation XPLE, E-CTFE, 34 Manufacturers ELETEMP, RAD, Decreased
EPR/EPDM, SR, Listed MOIST-EL dielectreic strength,
CSPE, ETFE, PVC, freeing, corona
PE, Neoprene,
Polyalkene
3 Electrical Cable Insutation XPLE, E-CTFE, 34 Manufacturers ELETEMP, RAD, Embrittled insulation
EPR/EPDM, SR, Listed MOIST-EL
CSPE, ETFE, PVC,
PE, Neoprene,
Polyakene
4 Electrical Cable insulation XPLE, E-CTFE, 34 Manufacturers ELETEMP, RAD Loss of fire
EPR/EPDM, SR, Listed retardants
CSPE, ETFE, PVC,
PE, Neoprene,
Polyalkene
5 Electrnical Cable Shield Copper 34 Manutacturers CORR Failure of the shield
Listed
6 Electrical Cable Jacket Polymer, metal 34 Manufacturers ELETEMP, RAD Embritted jacket
Listed
7 Electrical Cable Jacket Polymer, metal 34 Manufacturers | ELETEMP, RAD | Loss of fire
Listed retardants
8 Electrical Cable Filler Bulk matenal and 34 Manutacturers Not stated Not stated
binder tape Listed




B.2 Electrical Components and Systems

NUREG/CR-6490
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Effect of Aging on Component Function Contrib to Failure Reported progs Rel.progs Report Recommendations Page No. ltem
Failure to transmit voltage or current Qccasional Not discussed in No specific Not stated 2-4, 3-8, 1
report program 3-12, 4-
10, 4-11,
B-1 thru
B-10
Failure to accurately transmit voltage or | Occasional Not discussed in No specific Not stated 2-4, 3-8, 2
current. Primarily a small siganal report program 4-1 thru
problem. 23,B1
thru 10
I’Embfimed insulation leads to cracking Frequent Not discussed in No specific Not stated 2-4, 3-8, 3
and introduction of impurities that can report program 4-1 thru
significantly degrade the insulation. 23, B-1
Embrittied insulation that breaks can allow thru 10
conductors to contact each other resulting
in short circuits.
Increased vulnerability to fire. This does | Rare Not discussed in No specific Not stated 2-4, 3-8, 4
not affect the normal function of the cabie report program 3-12, 4-
12, 4-13,
4-14, B-1
thru 10
Increased noise in small signal Rare Not discussed in No specific Not stated 2-4, 3-8, s
applications. report program 3-12, 4-
10, 4-11,
B-1 thru
10
Embritted jackets lead to cracking and Frequent Not discussed in No specific Not stated 2-4, 3-8, &
introduction of contamination and report program 3-12. 4-14
moisture. This can result in corrosion of thru 17,
the shield. Usually the cabie insulation is B-1 thru
not degraded except when the jacket is 10
bonded to the insulation.
Increased vulnerability to fire. This does | Rare Not discussed in No specific Not stated 2-4, 3-8, 7
not affect the normal function of the cable report program 3-12, 4-
12, 4-13,
4-14, B-1
thru 10
Fillers do not affect the function of the Rare Not discussed in No specific Not stated 3-6, 3-8 8
cable. They only serve to enhance the report program

roundness of a multiconductor cable
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