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Renorlt~d Ihmna RAIrnBI R~nnr R~nmm~rnntlinn•= Dnn.Nn it.m

Loss of pressure boundary. Not stated ASME Sect Xl, 
Subsect. IWB & 
plant specific review 
of component 
materials (More)

NRC recommendation: Alloy 600 
should be further evaluated; evaluate 
the potential of cracking of Inconel 
182 based on recent experience of 
Arkansas Nuclear One Unit 1 
described in LER 90 021 00

5-20 to 5
22

119

IlAmLoss 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, 4-27 105 
to relative motion 

Loss of pressure boundary. Not stated Not stated Non significant because operating 4-20 106 
temp. <427 C (<800 F) 

Loss of pressure boundary. Not stated Not stated Non significant because of proper 4-18 to 4- 107 
material selection & relatively low 20 
operating temp.  

Loss of pressure boundary. Not stated ASME Sect. III, NRC recommendation: Until an 5-14 to 5- 108 
Subsect NB agreement is reached on the draft 19 
analysis; ASME staff discussion paper on fatigue, 
Sect. XI, Subsect- the issue is unresolved 
IWB inspection; 
(More) 

Loss of pressure boundary. Not stated Not stated Non significant because neutron 4-2 to 4-6 109 
fluence is low & is <10^17 n/cmA2 
the level above which a surveillance 
program is required in Appendix H of 
1OCFR 5o 

Loss of pressure boundary. Not stated Implementation of NRC recommendation: Evaluate the 5-20 to 5- 110 
RG 1.44 to avoid effects of oxygen injection during 22 
sensitization; control cooldown 
of halogens & (More) I 

Loss of pressure boundary. Not stated Not stated Non significant because SS is 4-21 to 4- 111 
resistant to CORR 24 

Loss of pressure boundary. Not stated Not stated Not susceptible 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, single 
phase & low flow. & control of water 
chemistry 

Loss of pressure boundary. Not stated Not stated Non significant because not subject 4-26, 4-27 114 
to relative motion 

Loss of pressure boundary. Not stated Not stated Non significant because operating 4-20 115 
temp. <538 C (<1000 F) 

Loss of pressure boundary. Not stated Not stated Non significant because of proper 4-18 to 4- 116 
material selection & relatively low 20 
operating temp.  

Loss of pressure boundary Not stated Fatigue usage factor NRC recommendation: Until an 4-7 to 4- 117 
is anticipated to be agreement is reached on mte 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 4-2 to 4-6 118
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Materials Manufacturer ARD mechanism ARD effects
I

138 PWR Pressure 
Vessel

Core Support Pads 
(Lugs)

Not stated SB 166, SB 167 Not stated CORR Loss of material, 
corrosion product 
buildup

1 PWR Pressure Leakage Monitoring Not stated SB 166, SB 167 Not stated CORR Loss of material, 

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 EMBRiTE Loss of fracture 
Vessel Tubes toughness 

126 PWR Pressure Leakage Monitoring Not stated SB 166, SB 167 Not stated FAT Cumulative fatigue 

Vessel Tubes damage 

127 PWR Pressure Bottom Head Dome Not stated SA302 Gr B, SA533 Not stated EMBR/IR Loss of fracture 
Vessel Gr B toughness 

128 PWR Pressure Bottom Head Dome Not stated SA302 Gr B, SA533 Not stated CORR/IGSCC Crack initiation & 
Vessel Gr B growth 

129 PWR Pressure Bottom Head Dome Not stated SA302 Gr B, SA533 Not stated CORR Loss of material, 
Vessel Gr B corrosion 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 o 
Vessel Gr B 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 Gr B toughness 

135 PWR Pressure Bottom Head Dome Not stated SA302 Gr B, SA533 Not stated FAT Cumulative fatigue 
Vessel Gr B damage 

136 PWR Pressure Core Support Pads Not stated SB 166, SB 167 Not stated EMBR/IR Loss of fracture 
Vessel (Lugs) toughness 

137 PWR Pressure Core Support Pads Not stated SB 166, SB 167 Not stated CORR/IGSCC Crack initiation & 

Vessel (Lugs) growth
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Effect of Aging on Component Function Contrib to Failure 
.Loss of pressure boundary. Not stated

Loss of pressure boundary. No

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. I Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary.

Not stated 

Not stated

Ii I, - - - ao.s- - -I e No. tem

4-21 to 4
24

tstated INot stated ,^ . - - - - --. .

12C

acid 121

Non signnicantb ecause Ni alloy is 
resistant to CORR

'Euo susceptole tO potentiai boric

Non significant because Ni alloy is 
resistant to ERO/CORR, single 
phase & low flow, & control of water chemistry

4-21-24

I -Non significant because not subject
4 4.2. . 12, bo relat-ve motion I Not stte ! .

I-,
4-25 122

Not stat

Fatigue usage factor 
is anticipated to be 
<1 for entire license 
renewal term

Non significant 
because LAS & SS 
cladding (>5% 
ferrite) are not 
susceptible (More)

-Not statd '

N ignifcant because operating tamp. <538 C (<1000 F)

Non significant because of proper 
material selection & relatively low

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

Non significant because neutron 
fluence is low & is <10A17 rnrcmA2 
the level above which a surveillance 
program is required in Appendix H ol 1IOCFR 50

NRC recommendation: Low
temperature sensitization of SS 
cladding is possible. Evaluate the 
effects of oxygen injection during 
cooldown. SCC of low alloy steel is 
unlikely in typical PWR environment, 
i may not be true under crevice conditions
conditions.  

-- 
I. ________ I ___

4-20 124
4-18 to 4
20

20
4-7 to 4
11

4-2 to 4-6

4-11 to4
18

125

126

127

128

Non significant because cladding is 
resistant to CORR, removal of 
cladding results in very low corrosion 
rate s

Not susceptible to potential boric

acid leakl ~t rJ,.~ ~ -I ______I __

4-21 to 4
24

4-21 -24

129

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

-oss of pressure boundary. Not stated

Core support loss, impair reactor Not stated 
shutdown.

Core support loss, impair reactor Not stated 
shutdown.

Core support loss, impair reactor 
shutdown.

Fatigue usage factor 
is anticipated to be 
<1 for entire license 
renewal term 
Not stated 

ASME Sect Xi, 
Subsect. IWB, 
examination category 
B-N-2 & plant 
specific (More)

Not stated j Not stated

Non significant because SS or Ni 
alloy cladding are resistant to 
ERO/CORR, single phase & low

Non significant because not subject 
to relative motion 
Non significant because operating 
temp. <427 C (<800 F) 
Non significant because of proper 
material selection & relatively low 
operating temp.  
NRC recommendation: Until an 
agreement is reached on the draft 
staff discussion paper on fatigue, 
the issue is unresolved 
Non significant because neutron 
fluence is low & is <10D17 n/cmnA2 
the level above which a surveillance 
program is required in Appendix H o 
1OCFR 50 
NRC recommendation: Alloy 600 
should be further evaluated, evaluate 
the potential of cracking of Inconel 
182 based on recent experience of 
Arkansas Nuclear One Unit 1 
described in LER 90 021 00 
Non significant because Ni alloy is resistant to CORR

4-25

4-26, 4-27 

4-20 

4-18 to 4
20 

4-7 to 4
11

131

132 

7133

4-2 to 4-6 136

5-20 to 5
22

4-21 to 4- 138,
24

Not sta•ted~h

Not st•h•l 130

otsaed

7sý

Not stated

I Not stated '

Ie '

operatinq tamp-

ot '•.I

No stated :3 IlU N ••

Reoorted DroCs

121

Nor •t• h=•l

Not stt d 4-26, 4-2"] 123

4-20 124
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tm Sstem Structure/Comp Subcomponent Materials 

139 PWR Pressure Core Support Pads Not stated SB 166, SB 167 

Vessel (Lugs) 

140 PWR Pressure , Core Support Pads Not stated SB 166, SB 167 

Vessel (Lugs) 

141 PWR Pressure Core Support Pads Not stated SB 166, SB 167

Vessel (Lugs)

PWR Pressure 
Vessel 
PWR Pressure 
Vessel

Core Support Pads 
(Lugs) 
Core Support Pads 
(Lugs)

PWR Pressure Core Support Pads 

Vessel I (Lugs)

PWR Pressure Ir 
Vessel T 

C 

PWR Pressure h 
Vessel 1 

PWR PressureI 
Vessel 

PWR PressureI 
Vessel 

PWR Pressure 
Vessel 

f PWR Pressure 
Vessel 

2 PWR Pressure 
Vessel 

3 PWR Pressure 
Vessel 

53 PWR Pressure 
Vessel

istrumentation N 

'ubes*/Penetratbons SIncludes the vent 
ipe on closure head 
lome.) 
'istrumentation ' 

ubes*/Penetrabons 
* Includes the vent 
ýipe on closure head 
dome.) 

nstrumentationf 
Tubes*/Penetrations 
r Includes the vent 
pipe on closure head 
dome.) 
Instrumentation 
Tubes*/Penetrations 
(* Includes the vent 
pipe on closure head 
dome.) 
Instrumentation 
Tubes'/Penetrations 
( Includes the vent 
pipe on closure head 
dome.) 
Instrumentation 
Tubes*/Penetratbons 
( Includes the vent 
pipe on closure head 
dome.) 
instrumentation 
Tubesl/Penetrations 
(" Includes the vent 
pipe on closure head 
dome.) 
Instrumentation 
Tubes*/Penetratbons 
(' Includes the vent 
pipe on closure head 
I dome.) 
Instrumentat'on 
Tubes*/Penetrabons 
(' Includes the vent 
pipe on closure head 
dome.)

Manufacturer Not stated

Not stated

ARD mechanism ARD effects CO-RRIBA Loss of material 

ERO/CORR Wall thinning, loss o 

material 

WEAR Fretting

Not stated SB 166,SB 167 Not stated CREEP

Not stated SB 166, SB 167 Not stated EMBR/TE

Change in 
dimension 
Loss of fracture 
toughness

II Numlatv fattigueA 
Not stated I SB 166, SB 167 Not stated FA Cumulave ague

lot stated SB 166, SB 167 Not stated EMBR/IR

Jot stated ISB 166, SB 167 Notstated

Not stated SB 166, SB 167 iNot stated CORR

Loss of fracture 
toughness

CORR/IGSCC Cracl initiation & 
Unresolved growth

Loss of maternal.  
corrosion product 
buildup

N'ot stated I SB 166, SB 167 Not stated ICRR/BA Loss of material

Not stated I SB 166, SB 167 Not stated ERO/CORR
Wall thinning, loss 0' 
material

Not stated FSB 166, SB 167 Not stated WEAR Fretting

Not stated SIB 166, SB 167 Not stated CREEP

Not stated SB 166, SB 167 Not stated EMBR/TE

Not stated SB 166, SB 167 Not stated FAT

Change in 
dimension 

Loss of fracture 
toughness 

Cumulative fatigue 
da'nage

.1 __________ .1 __________ 1 __________

142 

143

Niot stated
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Effect of Aging on Cornonent Function Contrib to Failure Reprted rogs Cor. support loss, impair reactor Not stated Not stated 
shutdown.  
Core support loss, impair reactor Not stated Not stated 
shutdown.  

Core support loss, impair reactor Not stated ASME Sect Xl, 
shutdown. Subsect. IWB

Core support loss, impair reactor 
shutdown.  
Core support loss, impair reactor 
shutdown.

Not stated Not stated

Not stated Not stated

Core support loss, impair reactor Not stated 
shutdown

Loss of pressure boundary Not stated

Loss of pressure boundary. Not stated

Fatigue usage factor 
is anticipated to be 
<1 for entire license 
renewal term 
Not stated

ASME Sect. XI, 
Subsect. IWB, 
exarrunatlon category 
B E & plant specific 
(More)

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated JNot stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary.  

Loss of pressure boundary.

Not stated Not stated

Not stated ASME Sect III, 
Subsect. NB fatigue 
analysis; ASME 
Sect XI, Subsect.  
IWB (More)

Rel.ros Report Reommendtion Pg No It
Not susceptible to potential boric 
acid leak 
Non significant because Ni alloy is 
resistant to ERO/CORR, single 
phase & low flow, & control of water 
chemistry 
ASME Sect. XI, Subsect. IWB, 
examination category B N 1 is 
current & effective program to 

"go effects of WEAR

Non significant because operating temp. <538 C (<1000 F)

Non significant because of proper 
material selection & relatively low oper-ating temp.

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

Non significant because neutron 
fluence is low & is <IOA17 nrcmA2 
the level above which a surveillance 
program is required in Appendix H o1 10CFR 50
100FR 50 

*1* � I
NRC recommendation: Alloy 600 
should be further evaluated; evaluate 
the potential of cracking of Inconel 
182 based on recent experience of 
Arkansas Nuclear One Unit 1 described in LER 90 021 O00

Non significant because Ni alloy is 
resistant to CORR

Not susceptible to potential boric 
acid leak 

Non significant because Ni alloy is 

resistant to ERO/CORR, single 
phase & low flow, & control of water 
chemistry

4-21 -24 13S 

4-25 140

5-25, 5-26 1417

4-20 14�
4-18 to 4
20

20

143

144

+. 
A-4-2 to 4-6

5-2to 5

22

4-21 to 4
24

4-21 -24

14!

146

147

4-25 149

Non significant because not subject 4-26, 4-2; 
to relative motion

Non significant because operating 
temp. <53M C (< 1000 F) 

Non significant because of proper 
material selection & relatively low 
operating temp.  

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

4-20 151

4-18 to 4
20 

5-14 to 5
19

I

1 4.
Not stated

ýý',

I

-4-20 142
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ARD effects

Upper Internals 
Assembly

Upper Internals 
Assembly

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

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

4 . 4 ~ t iRRISCI r'rIg, Cracke initiation &
CREV growth, loss of 

material

I1

S.. . . I

Item System Structure/Comp Subcomponent Materials _anua.........  

I Upper Internals CE: Upper Guide Not stated SS Not stated EMBR/IR Loss of fracture 

Assembly Structure Support 
toughness 

Plate, or B&W: 
Plenum Cover & 
Plenum Cylinder 

2 Upper Internals CE: Upper Guide Not stated SS Not stated CORR/SCC, Crack inibabon & 

Assembly Structure Support CORRICREV growth, loss of 

Plate, or B&W: material 

Plenum Cover & 
Plenum Cylinder 

3 Upper Internals CE: Upper Guide Not stated SS Not stated CORR/IASCC Crack initiation & 

Assembly Structure Support 
growth 

Plate, or B&W: 
Plenum Cover & 
Plenum Cylinder 

4 Upper Internals CE: Upper Guide Not stated SS Not stated CORRCORR/PIT Loss of matenaJ.  

Assembly Structure Support 
corrosion product 

Plate, or B&W: 
buildup 

Plenum Cover & 
Plenum Cylinder 

5 Upper Internals CE: Upper Guide Not stated SS Not stated EROICORR Wall thinning. loss ol 

Assembly Structure Support 
material 

Plate, or 
B&W:Plenum Cover 
& Plenum Cylinder 

6 Upper Internals CE: Upper Guide Not stated SS Not stated WEAR Attrition 

Assembly Structure Support 
Plate, or 
B&W:Plen, r Cover 
& Plenum Cinder 

7 Upper Internals CE: Upper Guide Not stated SS Not stated CREEP Change in 

Assembly Structure Support dimension 

Plate, or 
B&W:Plenum Cover 
& Plenum Cylinder 

8 Upper Internals CE: Upper Guide Not stated SS Not stated RELAX Loss of preload 

Assembly Structure Support 
Plate, or 
B&W:Plenum Cover 
& Plenum Cylinder 

9 Upper Internals CE: Upper Guide Not stated SS Not stated EMBR/TE Loss of fracture 

Assembly Structure Support 
toughness 

Plate, or 
B&W:Plenum Cover 
& Plenum Cylinder 

10 Upper IntemaJs CE: Upper Guide Not stated SS Not stated FAT Cumulative fatigue 

Assembly Structure Support 
damage 

Plate, or 
B&W:Plenum Cover 
& Plenum Cylinder 

_ _. . .. . . .. __ _ _ - i..- KL.t 1 :M BR R /R L o s s o f fra c tu re
toughnessNot stated QO

1-40t MalNot stated SS
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Document- IR 90-05, PWR Vessel Internals Industry Report 
Reviewed by: Omesh K. Chopra, ANL Effect of Agin on Cornonent Function Contrib to Failure Reported pros 
Core support loss, prevent control rod Not stated Not stated 
insertion.  

Core support loss, prevent control rod Not stated Non significant insertion, 
because fabricate 
of SS; stress level

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
nserbon.

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
insertion.

Core support loss, prevent control rod 
nsertion.

Core support loss, prevent control rod 
insertion.

within design spec 
(More)

fti-n YJNot stated ASME Se Subsectic

Not stated

Not Stated

N 

N 

Nc 

Nc 

No 

No

lot stated

ot stated

Non-significant 
because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWI 
envir.  
Not stated

Not stated

Not stated

ot stated 'Not stated

ot stated

t stated

't stated

t stated

Not stated

c

Non-significant 
based on fatigue 
usage factor & 
review of plant 
design stress rept.  
Not stated 

Non-significant 
because fabricated 
of SS; stress levels 
within design specs; 
(More)

Report Recommendtions ra.D No. Item
Non significant because adequate 4-3, 4-4 
fracture toughness at end of life 
fluence levels & low applied stresses

NRC recommendation: Crevices are 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potential of CORR'SCC of 
components with crevices or crevioad geometry

d 

R

s.

Non-significant because not subject 
lo relalive motion

Non-significant because operating 
temps. are well below levels at which 
creep is a concern 

Non-significant because 
components do not depend on 
preload 

Non-significant because wrought SS 
& Ni alloys are not susceptible to 
EMBR/TE.  

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

Non-significant because adequate 
fracture toughness at end of life 
fluence levels & low applied stresses 

NRC recommendation. Crevices ar 
known promote SCC in SSs even in 
he absence of high stress. Evaluate 
he potential of CORR/SCC of 
components with~ crevices or 
creviced geometry

4-6 to 4-9

"4-11, 5-6, 
5-7

4-24, 4-2!

4-19

'-I-
4-15

3

.4

6

7

4-16, 4-17 8

4-21,4-229 S

4-26 to 4
30

4-3, 4-4 11

-4-6-t-o4-9r 1-2

710

7

ASME Section Xl, Subsect. IWB is 
effective for internals that are or can 
be rendered accessible.

NRC recommendation: There is no 
assurance that components made 
from SS are not exposed to locally 
corrosive environment 

Non-significant because SS is 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant & operating pressures precl-ud-e cavitation

Rel.Droas

4-14
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Manufactuirer ARD mechanism ARD effects
erm System. structureComp "ur"omponu" rn.., .. ,o .................  

13 Upper Internals W: Upper Support Not stated SS Not stated CORR/AASCC Cracl initiation & 

Assembly Plate, or CE: Upper 
growth 

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

_ Cylinder _____

14 Upper Internals W: Upper Support Not stated SS Not stated CORR, CORR/PIT Loss of material, 

Assembly Plate, or CE: Upper crionup 

Guide Structure 
buildup 

Support Plate, or 
B&W: Plenum 
Cover & Plenum 
Cylinder ______Walhnnnglss0 

15 Upper Internals W: Upper Support Not stated ss Not stated ERO/COmR Wall thinning, loss o 

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

16 Upper Internals W: Upper Support Not stated SS Not stated WEAR Attribon 

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

CEChgi 

17 Upper Internals W: Upper Support Not stated SS Not stated CREEP Change in 

Assembly Plate, or CE: Upper dimension 

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

18 Upper Internals W: Upper Support Not stated SS Not stated RELAX Loss of preload 

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

19 Upper Internals W: Upper Support Not stated SS Not stated EMBR/TE Loss of fracture 

Assembly Plate, or CE: Upper 
toughness 

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

20 Upper Internals W: Upper Support Not stated SS Not stated FAT Cumulative fatigue 

Assembly Plate, or CE: Upper damage 

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

21 Upper Internals W: RCCA Guide RCCA Guide Tube SS, Nicrobraze Not stated EMBR/1R Loss of fracture 

Assembly Tube Assembly (Nicrobraze used toughness 

only for CRA Guide 
tubes) ___________ 

22 Upper Internals W: RCCA Guide RCCA Guide Tube SS, Nicrobraze Not stated CORR/SCC,CORR/ Crack initiation & 

Assembly Tube Assembly (Nicrobraze used CREV growth, loss of 

only for CRA Guide material 
tubes) 

... .. . . . . ... . . ... .-,*.•. N o t state d C O R R A1A S C C Cr a ck in itia tio n &

Upper Internals 
Assembly

w: RubA Gusbe 
Tube Assembly (Nicrobraze used 

only for CRA Guide 
tubes)

•Aml•

growthRL.t.P tU106 I uD"



Document: IR 90-05, PWR Vessel Internals Industry Report 
Reviewed by: Omesh K. Chopra, ANL Effect of Agin on Cornonent Function Contrib to Failure Reprted rogs Rel. s Reprt Recommendations e No. Item Core supportloss preventconrol rod Not stated ASME Section Xl ASME Section XI, Subsect. IWB is 4-11, 5-6, 13 insetion. 

Subsection IWB =effective for internals that are or can 5-7 
be rendered accessible 

Core support loss, prevent control rod Not stated Non-significant N C rc m e dto : T eei o 4 2 ,- 1 inse~on.NRC recommendation: There is no 4-24, 4insertion. 
because SS is not assurance that components made 25 
susceptible to from SS are not exposed to locally 
CORR or corrosive environment

CORt/PIT in 
eniron........

Core support loss, prevent control rod Not stated 
insertion. I

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion. I

Core support loss, prevent control rod Not stated 
insertion. I

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod 
insertion.

Not stated

Core support loss, prevent control rod I Not stated 
insertion. I

Core support loss, prevent control rod 
insertion.  

Core support loss, prevent control rod 
insertion.

Not stated 

Not stated

Not stated

Not stated

Not stated I

Not stated

Not stated

ASME Sect. XI, 
Subsect. IWB, & 
Sect. I1l, Subsect.  
NG-5200 reanalysis 
of usage factor

Not stated

Non-significant 
because fabricated 
of SS; stress levels 
within design specs; 
(More) 

ASME Section Xl, 
Subsection IWB

4-14

•E 

a 
s 

N 
fr, 
flu 

N 
kr 
th 

th 
Cc 
cr 
Ae 
el

Non-significant because SS is 
resistant to ERO/CORR, low fluid flow, PH & particulate control in 
•coolant, & operating pressures 

crecude cavitation 

Non-significant because not subject 
to relative motion 

Non significant because operating tamps. are well below levels at which 

creep is a concern 

Non significant because 
components do not depend on preload 

Non-significant because wrought SS4 

iecNi alloys are not susaeptible to EMBR/T'E 

RC recommendation: Until an 5 lgreement is reached on the draft I 
taft discussion paper onfatigue, 

we issue is unresolved 

eon-significant because adequate 4 
pcture toughness at end of life uence levels & low appled stresses 

RC recommendation:Cevcsae4 
nown Promote SCC in SSs even in 
leabsence of high stress. Evaluate 

le potential of COR R/S Cc of 

imponents with crevices or 
eviced geometry 
SME Section Xl, Subsect. IWB is 
fective for intemals that are or can 
rendered accessible

4-15

4-16, 4-1

4-21, 4-2

6 to4-9

T1, 55-6.

Table B.1 Gall Report for NUMARC Industry Reports
Page 358

15 

16 

17 

18 

9 

D

4-19

1

1

-12 to 5
5

21 

22

-3, 4-4
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Manufacturer ARD mechanism ARD effects
I m S y s te m • .t u c w rw '- o m p N ot st at e d ... . ...... L o s s of m at e 

24 Upper Internals W: RCCA Guide RCCA Guide Tube SS. Nicrobraz.e Not stated CORR,CORRprIT Loss of mat•euc, 

Assembly Tube Assembly (Nicrobraze used corrosion product 
only for CRA Guide buildup 
tubes) 

25 Upper Internals W: RCCA Guide RCCA Guide Tube SS, Nicrobraze Not stated ERO/CORR Wail thinning, loss 01 

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) 

27 Upper Internals W: RCCA Guide RCCA Guide Tube 5S, 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) __________ 

tube) Nt satedEMB/TELoss of fracture 
29 Upper Internals W: RCCA Guide RCCA Guide Tube SS, Nicrobraze Not stated EMBR/Ess 

Assembly Tube Assembly (Nicrobraze used toughness 
only for CRA Guide 
tubes) FAT Cumulativefatigue 

30 Upper Internals W:RCCA Guide ROCA Guide Tube SS, Nicrobraze Not stated FAT Cumulative fatgue 

Assembly Tube Assembly (Nicrobraze used damage 
only for CRA Guide 
tubes) 

31 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze* Not stated EMBR/IR Loss of fracture 

Assembly Assembly, or B&W: Guide Tubes toughness 

CRA Guide Tube 
A s s e m b lie s 

initi ati on_& 

32 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze Not stated CORR/SCC, Crack initiation & 

Assembly Assembly, or B&W: Guide Tubes (Nicrobraze used CORR/CREV growth, loss of 

CRA Guide Tube only for CRA Guide material 

Assemblies tubes) 

33 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze Not stated CORR/1ASCC 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 corrosion product 

CRA Guide Tube only for CRA Guide buildup 

Assemblies tubes) 

35 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze Not stated ERO/CORR Wall thinning, loss o' 

Assembly Assembly, or B&W: Guide Tubes (Nicrobraze used material 

CRA Guide Tube only for CRA Guide 

Assemblies tubes) 

36 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze Not stated WEAR Attriton 

Assembly Assembly, or B&W: Guide Tubes (Nicrobraze used 
CRA Guide Tube only for CRA Guide 

Assemblies tubes) 

37 Upper internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze Not stated CREEP Change in 
37 Uper nteralsdimension 

Assembly Assembly, or B&W: Guide Tubes (Nicrobraze used 

CRA Guide Tube only for CRA Guide 
Assemblies tubes) 
A ssembe s k_____ _Not stated RELAX Loss of preload

38 UppeA Internals 
Assembly

CE: CEA Shroud 
Assembly, or B&W: 
CRA Guide Tube 
Assemblies

Guide Tubes
I -l~ MIll.  

(Nicrobraze used 
only for CRA Guide 
tubes)

Umt•rlJll•
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Effect of Aging on Component Function Contrib to Failure 
Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

ICore support loss, prevent control rod Not stated E 
insertion. SubseI

Core support loss, prevent control rod I Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod 
insertion.  

Core support loss, prevent control rod 
insertion.

Not stated 

Not stated

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod j Not stated 
insertion.

Core support loss, prevent control rod 
insertion.  

Core support loss, prevent control rod 
insertion.

IoUL state

Reported progs
Non-significant 
because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
environ.
Not sta

Rebp gnn eport Recmmendations -Page No. -Item

NHC recommendation: There is no 
assurance that components made 
from SS are not exposed to locally 
corrosive environment

14-24, 4-25

ated, Non-significant bec~ause SS is 4-14 2 resistant to ERO/CORR, low fluid 

flow, pH & parbculate control in 
coolant, & operating pressures 
preclude cavitation

t. IWB

Not stated

IASME Sect Xl.  
Subsect IWB, & 
Sect III, Subsect.  
NG 5200 reanalysis 
of usage factor

of usage factor r.�. -. . I .L - I

4 S

ASME Sect. AI, Subsect IWB, 
exam. category B N 3 is effective 
program for detection of WEAR

Non-significant because operating 
temps. are well below levels at which 
creep is a concern

Non significant because 
components do not depend on 
preload

5-9
2E

-
.4. -4-15

4-16, 4-17

T *9.. - .L _____
Non-significant because wrought SS 
& Ni alloys are not susceptible to 
EMBR/TE

.4. 4 -- I
NRC recommendation: Until an 
agreement is reached on the draft 
staff discussion paper on fatigue, 
the issue is unresolved

i'dOI Si�iAd I

1*�.Non-significant 
because fabricated 
of SS; stress levels 
within design specs 
(More)

ASME Section Xl, 
Subsection IWB 

Non-significant 
because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
environ, 
Not stated 

ASME Sect XI, 
Subsect IWB

Not stated

Not st•ted

Non-significant because adequate 
fracture toughness at end of life 
Iluence levels & low applied stresses

4-21, 4-2Z

5-12 to 5
15

27

28

2-c

3:0

'9. � 
-4-3, 4-4

4 ____ 1 A

4 
1

NRC recommendation: Crevices are 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potenlial of CORRISCC of 
components with crevices or crewcead geometry

ASME Section XI, Subsect IWB is 
effective for internals that are or can 
be rendered accessible.  

NRC recommendation: There is no 
assurance that components made 
from SS are not exposed to locally 
corrosive environment 

Non-significant because SS is 
respstant to EROlCORR, low fluid 
low, pH & particulate control in coolant, & operating pressures 
preclude cavitation.  
ASME Sect. XI, Subsect IWB, 
exam. category B-N-3 is effective 
program for detection of WEAR 

Non-significant because operating 
tamps. are well below levels at which 
creep is a concern

Non-significant because 
components do not depend on 
preload

4-6 to 4-9

4-11, 5-6, 
5-7

31

32

33

5-9 36

4-15 37

4-16, 4-17 38

INot stated;•

4-24, 4-25t-34

4-14 35

Ntsae t

i i

A

I

+ Im d '

• . =

INot statedi

INot stated
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Item S•stem Structure/Com Subcomnent Materials 

39 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS. Nicrobraze 

Assembly Assembly, or B&W: Guide Tubes (NicrobraZe used 

CRA Guide Tube only for CRA Guide 

Assemblies tubes) 

40 Upper Internals CE: CEA Shroud CEA Shrouds, CRA SS, Nicrobraze 

Assembly Assembly, or B&W: Guide Tubes (Nicrobraze used 

CRA Guide Tube only for CRA Guide 

Assemblies tubes)

4

3 

4 

4.  46

L
Upper Internals 
Assembly 

Upper Internals 
Assembly 

Upper Internals 
Assembly 

Upper Internals 
Assembly 

Upper Internals 
Assembly 

E Upper Internals 
Assembly 

Upper Internals 
Assembly 

a Upper Internals 
Assembly 

79 Upper Internals 
Assembly 

50 Upper Internals 
Assembly 

51 Upper Internals 
Assembly 

T2 Upper Internals 
Assembly

Manufacturer ARD mechanism ARD effects 
Not stated EMBR/TE Loss of fracture 

toughness 

Not stated FAT Cumulative fatgue 

damage

,SS Not stated EMBR/IR

ASS Not stated CORR/SCC.  
I I CORR/CREV

.ASS Not stated CORR/AASCC

Loss of fracture 
toughness 

Crack initation & 
growth, loss of 
material 

Crack initiation & 
growth

Not stated CORRCORR/PIT . Loss of material, ;ASS I Notstte -u- i.,.
corros~lio ipr ul•, buildup 

Wall thinning, loss o1 

material

CE: CEA Shroud 
Assembly, or B&W: 
CRA Guide Tube 
Assemblies 
CE: CEA Shroud 
Assembly, or B&W: 
CRA Guide Tube 
Assemblies 

CE: CEA Shroud 
Assembly, or B&W: 
CRA Guide Tube 
Assemblies 
CE. CEA Shroud 
Assembly, or B&W: 
CRA Guide Tube 
Assemblies 

CE: CEA Shroud 
Assembly, or B&W: 
CRA Guide Tube 
Assemblies 

CE. CEA Shroud 
Assembly. or B&W: 
CRA Guide Tube 
Assemblies 
CE: CEA Shroud 
Assembly, or B&W 
CRA Guide Tube 
Assemblies 
CE: CEA Shroud 
Assembly, or B&W 
CRA Guide Tube 
Assemblies 
CE: CEA Shroud 
Assembly, or B&W 
CRA Guide Tube 
Assemblies 

CE: CEA Shroud 
Assembly, or B&V 
CRA Guide Tube 
Assemblies 

W: RCCA Guide 
Tube Assemblies 
B&W: CRA Guid 
Tube Assemblies 
W: RCCA Guide 
Tube Assemblies 
B&W: CRA Guid 
Tube Assemblies

CEA Shrouds, CRA C 
Guide Tubes 

CEA Shrouds. CRA C 
Guide Tubes 

CEA Shrouds, CRA C 
Guide Tubes 

CEA Shrouds, CRA C 
Guide Tubes 

CEA Shrouds, CRA: 
Guide Tubes 

CEA Shrouds, CRA 
Guide Tubes 

CEA Shrouds, CRA 
Guide Tubes 

CEA Shrouds, CRA 
Guide Tubes.  

CEA Shrouds, CRA 
I: Guide Tubes 

CEA Shrouds, CRA 
J: Guide Tubes 

R•CCA Guide Tube 

or Bolts, CRA Guide 
e Tube Bolts 

RCCA Guide Tube 

or Bolts, CRA Guide 
ie Tube Bolts

CASS Notstated FAT

EMBRAR 

CORR/SCC, 
CORR/CREV

Loss of fracture 
toughness 

Cumulative fatigue 

damage 

Loss of fracture 
toughness 

Crack,.L mi~ition &l 

growth, loss of 
materal

CASS I Not stated ERO/CORR

CASS I Not stated WEAR AtIbon

SS, Nialloy Not stated 

SS, Ni alloy Not stated

A

CASS iNot stated CREEP Change in 
dimension

CASS INot stated RELAX Loss of preload

t V N IG

CASS Not stated EMBR/TE
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Effect of Aging on Component Function Contrib to Failure

Page 37B

Report... ... uuim.nuons ,a-e No. Item Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS 4-21, 4-22 3S insertion. 
& Ni alloys are not susceptible to 
EMBRrTE 

Core suppor loss, prevent control rod Not stated Non-significant NRC recommendation: Until 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 XI, Subsect. IWB is 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 44 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 
envron.  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 
preclude cavitation Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. XI, Subsect IWB, 5-9 46 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 47 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 48 insertion. components do not depend on 
preload 

Core support loss, prevent control rod Not stated Femte content NRC recommendation: Ferrite 5-10, 5-11 49 insertion, 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- 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 fife 
fluence levels & low applied stresses 

Core Sunnort Ios nrevent control rod IM^, , .. -Nonr signilican[ 
because fabricated 
of SS; stress levels 
within design specs 
(More)

NMU recommendation: Crevices are 
known promote SCC in SSs even in 
the absence of high stress. EvaJuate 
he potential of CORR/SCC of 
Domponents with crevices or 
:eviced geometry

4-6 to 4-9 52insertion.
I!%JL • L•ILI•
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ARD mechanism ARD effects
item System Sbucture/COmlp Subcompof.b-,i Matrilas ,,-,-,..... ...........  

53 Upper Internals W: RCCA Guide RCCA Guide Tube SS, Ni alloy Not stated CORR/IASCC Crack initaton & 

Assembly Tube Assemblies or Bolts, CRA Guide 
growth 

B&W: CRA Guide Tube Bolts 
Tube Assemblies 

54 Upper.Intemals W: RCCA Guide RCCA Guide Tube SS, Ni alloy Not stated CORR, CORR/PIT Loss of material, 

Assembly Tube Assemblies or Bolts, CRA Guide corrosion product 

B&W: CRA Guide Tube Bolts 
buildup 

Tube Assemblies 

55 Upper Internals 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, Ni alloy 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, Ni alloy Not stated CREEP Change in 

Assembly Tube Assemblies or Bolts, CRA Guide dimension 

B&W: CRA Guide Tube Bolts 
Tube Assemblies 

58 Upper Internals W: RCCA Guide RCCA Guide Tube SS, Ni alloy Not stated RELAX Loss of preload 

Assembly Tube Assemblies or Bolts, CRA Guide 
B&W: CRA Guide Tube Botts 
Tube Assemblies 

59 Upper Internals CRA Guide Tube RCCA Guide Tube SS, Ni alloy 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, Ni alloy Not stated FAT Cumulative fatgue 

Assembly Assemblies Bolts, CRA Guide damage 

Tube Bolts 

61 Upper Internals CE: CEA Shroud CEA Shroud Bolts SS, Ni alloy Not stated EMBR/acre 

Assembly Assemblies 
toughness 

U ... .......... t-. s,.t ted, t CORR/SCC, Crack inibabon &

62 Upper Internals 
Assembly

As: seA Slrous 
Assemblies

CORR/CREV

~~~~~J.~~--Fo s.--- ,, ~ ,n.. e titatetd ITCORR/IAS(
63

64

Upper Internals 
Assembly

Upper Internals 
Assembly

Asi .EmA Sroud 
Assemblies

CE: CEA Shroud 
Assemblies

CEA Shroud Bolts �, NI aiioy

CEA~~~ ~ ShoER0O , iao
Upper Internals 
Assembly

Upper Internals 
Assembly 
Upper Internals 
Assembly 

Upper Internals 
Assembly

CE: CEA Shroud 
Assemblies

CE: CEA Shroud CEAd SWEou Aolttritiiono

IAssemblies I ~~~~~~~CR E . . .. .. .C,,_**, ,D; "hange in
CE: CEA Shroud 
Assemblies

CORR, CORR/PIT

growth, loss of 
material

Crack initiation & 
growth 

Loss of matenal, 
corrosion product 
buildup

)/CORR Wall thinning, loss o1

dimension

S...... ..... .,* RELa 1 AY L s o .fpreload
CE: CEA Shroud 
Assemblies

ll•&A==ll|•

Not state

Us•, I If•M',h l lls IP

I lV .....'QLA 5nroud borts SS Nill y

•C
I1 ......CEA Shroud Bots SS Nill y

Not statedCEA Shroud Bolts SS, rNt alloy

ot sae'CEA Shroud Botts SS,, it alloy material

Not stae V •S •CEA Shroud Bolts SS.rr'• Ni alloy

N4ot stateCEA Shroud Bolts SS5, Ni alloy

CEA Shroud 13olts SS,, Nt alloy



Table B.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-05, PWR Vessel Internals Industry Report 
Reviewed by: Omesh K. Chopra, ANL Efectof A2in on Component Function Contrib to Failure Reprted s Rd.progs Cr support loss ..... re=vent control ro-d Not statedd ASME Section XI, 
insertion. 

Subsection IWB 

Core support loss, prevent control rod Not stated Non-significant insertion. 
because SS is not susceptible to 
CORR or 
CORR/PIT in PWF 
environ.  

1%oreF support loss, prevent control rod Not stated Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Core support loss, prevent control rod Not stated 
insertion.

Not stated 

Not stated 

.SME Sect. Xl, 
ubsect. IWB 

ot stated 

on signifi-cant

based on fatigue 
usage factor & 
review of plant 
design stress 
reports 
Not stated 

ASME Sect Xl, 

ISubsect IWB, 
exam. category B N 
3 is current & 
effective (More) 
ASME Section XI, Subsection IWB

A 
S 

N 

NI

tCore support loss. prevent control rodI Not stated Non significant insertion. I. .

Core support loss, prevent control rod 
insertion.  

Core support loss, prevent control rod 
insertion.  

Core support loss, prevent control rod 
insertion.  

Core support loss, prevent control rod 
insertion.

Not stated

because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
environ.  
Not stated

Not stated Not stated

Not stated Not stated

Not stated ASME Sect Xl, 
Subsect. IWB F

4-4, 4-

,fl 

I, 

n 
c 
c 
A 
e 

b 
N 
a 

fr, 

ci 

N 
re 

flc 

co 
pr 
Ni 
to 
N 
tel 
cr 
A• 

ex 

de 
co 

de

NRC recommendation: There is no 

assurance that components made 

Nron-SSgnfiarenot becaused nt subjctll 

corrosive environment 

Non-significant because SS o s 
resistant to ERO/CORR, low fluid 
flow, pH & parteculate control in coolant, & operating pressures 
t•reclude cavitation.  

Non-significant because not subject 
to rltive forilon 

Non-significant because operating 
temps. are well below levels at which 
crwep is a concern 

ASME Sect. Xl, -Subsect IWB, 
exam. category B-N-3 is effective tor 

detacting cracked or missing bolts & corrective action includes root cause 

detarmination 
Non significant because wrought SS & Ni alloys are not susceptible to 
EMBRITE.  

NRC rel ommendation: Untl an 4 agreement is reached on the draft 3 
staff discussion paper on tatigue, 
the issue is unresolved 

Non-significant because adequati 4 
'acture twughnesl s at and of life •uence levels & low applied stresses 
NRC recommendation: Augmented 5.  
SI of components when sensitized 
Taterial, high residual stresses, 

•reviesp or history of coolant ontamination are present 

SME Sect.on XI, Subsect. IWB is 4
ftective for internals that are or can 5
e rendered acces rooitae 
tRC recommendaton: There is no 4•ssurance that components made 
om SS are not exposed to locally 
orrosive environment 

on-significant because SS is 4
•sistant to ERO/CORR, low fluid 
ow. pH & particulats control in 
oolant• & operating pressures 
reclude cavitation 
on significant because not -subject 4-1 
relative motion 
on-significant bemause operating 4-1 
rmps. are well below levels at which 
eep is a concern 
SME Sect. TI, ýSubsect IWB, T 
(am. category B-N-3 is effective for 
•tecting cracked or missing bolts & 
)rrective action includes root cause 
•termination

114 

9.  

5

4-14 

4-19 

4-15 

5-7, 5-8

-21, 4-2 

-26 to 4

25 

a 

1

6 

6

6 

6:

64

65 

66 

67

3. 4-4 

5, 5-6

11, 5-6 
7 

24. 4-25

Page 388 

Report Recommendatios Page No. Item 
ASM E Section XI, Subsect. IW B is 4 1, 5-6,1 5effective for internals that are or can 5-7 
be rendered accessible

54 

55 

56 

59 

~1 

2 

•3
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Item System Structure/Comp Subcompfleflt Materials 

69 Upper Intemals CE: CEA Shroud CEA Shroud Bolts SS, Ni alloy 

Assembly Assemblies 

70 Upper Internals CE. CEA Shroud CEA Shroud Bolts SS, Ni alloy 

Assembly Assemblies

-7 

-7 

7

Up; 
Ass 

; Up; 
Ass 

3 up 
As: 

4 Up 
As 

'5 Up 
Asp 

r6 UI 

78U 
A 

78 U 
A 

80 U 
AA 

81 

82I 

83 

84

RCCA Guide RCCA Guide Tube 

be Assemblies Support Pins

RCCA Guide RCCA Guide Tube 

be Assemblies Support Pins

R'CCA Guide RCCAGuideTube 
be Assemblies Support Pins

7-CCA Guide R'CCA Guide Tube 

be Assemblies Support Pins

per Internals 

sembly 

per Internals 
sembly 

per internals 
sembly 

per Internals 
sembly 

pper Interoals 
semblyy 

I'ppe r Internals 
ssemby 
pper Internals 
ssembly 

ssembly 

pper Internals 
ssembly 
ipper Internals 

Assembly 

"'pper Internals 
Assembly 

Upper Internals 
Assembly 

Upper Internals.  
Assembly 

Upper Internals 
Assembly

W 
Tu.  

Tu.  

Ti 

V7 
T 

W 

T

it 

It 

.1 

I: 

ul 

"u 

TI 

T 

TT

: RCCA Guide ROCA Guide Tube 
ube Assemblies Support Pins

: RCCA Guide Rs CA Guide Tube 
ube Assemblies Support Pins

~:RCC Gude CA Guide Tube 
ube Asseble Support Pins

S o N'ot stated 

Columns 

Columns 

W---UpP Support 

Columns

W:Upper Support 
Columns

Not stated

SS, Ni alloy

5S, Ni alloy

SS, Ni alloy

SS, Ni alloy

SS, Ni alloy

SS, Ni alloy

SSNi alloy

SS, Ni alloy

SS, Ni alloy

SS, Ni alloy

SS

SS

SS

Ss

Ma Nol 

No 

No 

:No 

-N 

"N 

Ni 

N -T

ot stated 

ltsaed 

lotsstated 

4ot stated 

~ot stated 

NJot stated

"Not stated 

Not stated

Not stated

Not stated

ARD mechanism ARD effects 
EMBR/TE Loss of facture toughness 

FAT Cumulative fatigue 

damage

nufacturer 
stated 

tstated 

t.tsae ~t =stated 

st stated 

ot -stated

IBR/IR

)RR/SCCORRU 
~EVV

ORR/IASCC

ORR, CORR/PIT

CCO 
CMF 

Cc 

Ci 

E 

C 

E

"U-'st fracture 
toughness 

Crack initiation & 
growth, loss of 

material 

Crack initiation & 
growth 

Loss of matenia], 
corrosion product 
buildup 

Wall thinning, loss 01 

material

EA0EAR 
Attiton
dimension

IELAX Loss of preload

~MBR/TE

EMBRPIR

CORRISCC, 
CORR/CREV

Loss of fracture 
toughness 

Cumulative fatigue 

damage 

Loss of fracture 

toughness 

Crack initiation & 
growth, loss of 
rnatenal

CORR/IASCC Crack initiation & 
growth 

CORR, CORRIPIT Loss of material, 

corrosion product 
buildup

RCA Gmuidie RCCA Guide Tube 
ibe Assemblies Support Pins

ube Assemblies 

RCCA Guide 
u~be Assemblies

ROCA Guide Tube 
Support Pins 
RCCA Guide Tube 
Support Pins

:AT

RO/CORP

REEP
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"' ........ -..... p pr pros Report Recommendations Page No. Item Core support loss, prevent control rod Not stated Not stated Non-significant because wrought SS 4-21,4-22 69 insertion. & Ni alloys are not susceptible to 
EMBR/TE 

Core support loss, prevent control rod Not stated ASME Sect. XI, NRC recommendation: Until an 5-12 to 5- 70 insertion. Subsect. IWB, & agreement is reached on the draft 15 
Sect. 11, 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- matenal, high residual stresses, 
3 is 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. IWB is 4-11, 5-6, 73 

inserton. Subsection IWB effective for internaJs 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 74 

inseron. 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 75 inserton, resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant & operating pressures 
preciucle 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 concern 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 control rod Not stated Not stated Non-significant because wrought SS 4-21,-4-22 79 
insertion. & Ni alloys are not susceptible to 

EMBRiTE 
Core support loss, prevent control rod Not stated Non significant NRC recommendation: Until an 4-26 to 4- 80 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 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 4-6 to 4-9 82 insertion. because fabncated 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 Xl, ASME Section XI, Subsect IWB is 4-11, 5-6, 83 insertion. Subsection IWB effective for internals that are or can 5-7 
be rendered accessible Core suponrt Ilos nrevent contro roHri , ,KI-4.d#,tM .. .I

because SS is not 
susceptible to 
CORR or 
CORRIPIT in PWR 
environ.

NM. recommendation: There is no 
assurance that components made 
from SS are not exposed to locally 
Dorrosive environment

4-24, 4-2!insertion.

D ,.t.•4
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Ust~tiai@ Mnnufacturer ARD mechanism ARD effects
I1

Upper Internals 
Assembly

W: Upper Support 
Column Bolts

101 toughness-Z•, N1 divoy

Rno System bruauuurwu.Of .0.S.' ..... ....... .  

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 SS 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 fracture 

Assembly Columns toughness 

92 Upper Internals W:Upper Support Not stated CASS Not stated CORRISCC, Crack initiation & 

Assembly Columns CORR/CREV growth, loss of 
material 

93 Upper Internals W:Upper Support Not stated CASS Not stated CORR/AASCC Crack initiation & 

Assembly Columns growth 

94 Upper Internals W:Upper Support Not stated CASS Not stated CORR, CORR/PIT Loss of material, 

Assembly Columns corrosion product 
buildup 

95 Upper Internals W:Upper Support Not stated -CASS Not stated ERO/CORR Wall thinning, loss o 

Assembly Columns material 

96 Upper Internals W:Upper Support Not stated CASS Not stated WEAR Attrition 

Assembly Columns 

97 Upper Internals W:Upper Support Not stated CASS Not stated CREEP Change in 

Assembly Columns dimension 

98 Upper Internals 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 EMBRITE Loss of fracture 

Assembly Columns toughness 

10C Upper Internals W:Upper Support , Not stated CASS Not stated FAT Cumulative fatigue 

Assembly Columns damage

hRIM'tf

0 .Not stated
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r; ........ 0,L-'5 progs Hel.progs Report Recommendations page No. Item 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 because 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 to 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 91 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 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 Xl, ASME Section XI, Subsect IWB is 4-11, 5-6, 93 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 recommrendation: 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 corrosrve environment 
CORR/PIT in PWR environ.  

Core support loss, prevent control 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 
preclude cavitation Core support loss, prevent control rod Not stated Not stated Non significant because not subject 4-19 96 insertion, 
to relative motion Core support loss, prevent control rod Not stated Not stated Non significant because operating 4-15 97 insertion. 
tamps. 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 98 insertion. 
components do not depend on 
preload Core support loss, prevent control rod Not stated Ferrite content NRC recommendation: Ferrite 5-10, 5-11 99 insertion 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 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 sta•d Not sate
insertion. onw-signyTwni tecause adequate 

Iracture toughness at end of life 
Iluence levels & low applied stresses

4-3. 4-4 101
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flI..�.3I Unnu.f*j�himr ARD mechanIsm ARD effects

117 Upper Internals 
Assembly

W:Upper Core Plame, 
or B&W:Upper Grid 
Assembly

Grid Rib Section dimension

Item System structure/omp SUbcompoinent uaw..o . ...... ..........  

102 Upper Internals W: Upper Support Not stated SS, Ni alloy Not stated CORR/SCC, Crack initiation & 

Assembly Column Bolts CORR/CREV growth, loss of 
material 

103 Upper Internals W: Upper Support Not stated SS. Ni alloy Not stated CORR/IASCC Crack initiation & 

Assembly Column Bolts growth 

104 Upper Internals W: Upper Support Not stated SS, Ni alloy Not stated CORR, CORR/PIT Loss of material, 

Assembly Column Bolts corrosion product 
buildup 

105 Upper Internals W: Upper Support Not stated SS. Ni alloy Not stated ERO/CORR Wall thinning, loss o 

Assembly Column Bolts material 

106 Upper Internals W: Upper Support Not stated SS, Ni alloy Not stated WEAR Attrition 

Assembly Column Bolts 

I 

107 Upper Internals W: Upper Support Not stated SS, Ni alloy 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 preloaO 

Assembly Column Bolts 

109 Upper Internals W: Upper Support Not stated SS, Ni alloy Not stated EMBRPTE Loss of tracture 

Assembly Column Bolts toughness 

110 Upper Internals W: Upper Support Not stated SS. Ni alloy Not stated FAT Cumulative tatigue 

Assembly Column Bolts damage 

111 Upper Internals W:Upper Core Plate, Not stated, Upper SS 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 initation & 

Assembly or B&W:Upper Grid Grid Rib Section CREV growth, loss of 

Assembly material 

113 Upper Internals W:Upper Core Plate Not stated, Upper SS Not stated CORRPIASCC Crack initiaton & 

Assembly or B&W:Upper Grid Grid Rib Section growth 
Assembly 

114 Upper InternaJs W:Upper Core Plate, Not stated, Upper SS Not stated CORR, CORRIPIT Loss of material, 

Assembly or B&W:Upper Grid Grid Rib Section corrosion product 

Assembly buildup 

115 Upper Internals W:Upper Core Plate, Not stated. Upper SS Not stated EROICORR Wall thinning, loss ot 

Assembly or B&W:Upper Grid Grid Rib Section material 

Assembly 

116 Upper Internals W:Upper Core Plate Not stated, Upper SS Not stated WEAR Attrition 

Assembly or B&W:Upper Grid Grid Rib Section 
Assembly I F 

U40 ... t stated CREEP Chane in
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-................. ., _ -,.n pr ogs improis Reponr Recommenaatons Page No. Item 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 in 
of SS; stress levels the absence of high stress. Evaluate 
within design spec the potential of CORR/SCC of 
(More) components with crevices or 

Screviced geometry Core support loss, prevent control rod Not stated ASME Section XI, ASME Section XI, Subsect. IWB is 4-11, 5-6, 103 
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, 4-25 104 
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 4-14 105 insertion, resistant to ERO/COR R, 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 4-19 106 

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. X1, ASME Sect. XI, Subsect. IWB, 5-7, 5-8 108 
insertion. Subsect. IWB exam. category B-N-3 is effective for 

detecting cracked or missing boets & 
corrective action includes root cause 

C sple t tr Nst 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 5-12 to 5- 110 
insertion. Subsect IWB, & agreement is reached on the draft 15 

Sect III, 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, 4-4 111 

fracture toughness at end of life 
fluence levels & low applied stresses Loss of support to fuel assembly. Not stated Non-significant NRC recommendation: Crevices are 4-6 to 4-9 112 

because fabncated 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. IWB is 4-11, 5-6, 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 
CORRJPIT 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 
preclude cavitation 

Loss of support to fuel assembly. Not stated Not stated Non significant because not subject 4-19 116 

to relative motion

INoUt S, dLU iNOL1 siiou Non significant because operating 
temps. are well below levels at which 
creep is a concern

4-15 117FF_ 0 8 -Sam Y.
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UMh..isic Manufacturer ARD mechanism ARD effects
II

132 Upper Internals 
Assembly

W:Upper Core Plate 
Fuel Pin, or CE: Fue 
Alignment Plate, or 
B&W: Upper Grid 
Assembly

SS ialloy (~i alloy 
used only for Upper 
Core Plate Fuel 
Pins)

CORR/CREV growth, loss of 
material

tern System Snucturw%.,omp 0U1J--- ,.  
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 Interals 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 EMBR/IR Loss of fracture 

Assembly Assembly Assembly Bolts toughness 

122 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated CORR/SCC, Crack initiation & 

Assembly Assembly Assembly Bolts CORR/CREV growth, loss of 
material 

123 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated CORR/IASCC Crack initiation & 

Assembly Assembly Assembly Bolts growth 

124 Upper internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated CORR, CORR/PIT Loss of material, 

Assembly Assembly Assembly Bolts corrosion product 
buildup 

125 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated ERO/CORR Wall thinning, loss c 
Assembly Assembly Assembly Bolts material 

126 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated WEAR Attrition 

Assem bly Assembly Assembly Bolts S_ a yo teR Pn e 

127 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated CREEP Change in 

Assembly Assembly Assembly Bolts dmension 

128 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated RELAX Loss of preload 

Assembly Assembly Assembly Bolts 

129 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated EMBRITE Loss of fracture 

Assembly Assembly Assembly Bolts toughness 

130 Upper Internals B&W: Upper Grid Upper Grid SS, Ni alloy Not stated FAT Cumulative fatigue 

Assembly Assembly Assembly Bolts damage 

131 Upper Internals W:Upper Core Plate Fuel Guide Pads SS, Ni alloy (Ni alloy Not stated EMBR/AR 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

NOL SUMPUFuel Guidle P'ads



Table BA Gall Report for NUMARC Industry Reports
Page 428

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
LUss oi support to Lel assembly. NoNot stated a , t ed- .....

Loss of support to fuel assembly.

Loss of support to fuel assembly. Not stated

Loss of support to fuel assembly. ! Not stated

Loss of support to fuel assembly. i Not stated

rNon significant because 
components do not depend on

re•load 1 Not stated oNt stat-H ...

Non-significant 
based on fatigue 
usage factor & 
review of plant 
design stress 
reports

Non-significant 
because fabricated 
of SS; stress levels 
within design specs 
(More)

rNon-sWgnmcant because wrought SS 
& Ni alloys are not susceptible to EMBR/'IE

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

i .1 __ _ _ __ _ _ _ II

-� 
I

Non significant because adequate 
fracture toughness at end of life 
luence levels & low applied stresses
NRC recommendation: Crevices ari 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potential of CORRISCC of 
components with crevices or
crevicea geometry Loss of support to fuel assembly. Not stated ASME Section Xl, ASME Section XI, Subsect IWB is 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 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 4-14 125 

resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude 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. Xl, ASME Sect. Xl, Subsect. IWB, 5-7, 5-8 128 

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 SS 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: Until an 4-26 to 4- 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 nserton. 
fracture toughness at end of life 
fluence levels & low applied stresses 

Core support loss, prevent control rod Not statad , , + , ... .
insertion. because fabricated 

of SS; stress levels 
within design specs 
(More)

NRirl recommendaaIon: Crevices arf 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potential of CORR/SCC of 
components with crevices or 
rreviced geometry

11E

1194-21.4-22

4-26 to 4
30

4-3, 4-4

4-6 to 4-9

120

121

122

4-6 to 4-9 132

I
4-16, 4-11•

I I

I
L

I~Ut 5-180.I¢
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M.i�,ufa�-hw.r ARD mechanism ARD effects
I

145 Core Support 
Assembly

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

material

ll liu• IItem System srulucrweomp SuDGcomponeU..t IU..... ..............  
133 Upper Internals W:Upper Core Plate Fuel Guide Pads SS, Ni alloy (Ni alloy Not stated CORR/IASCC Crack initation & 

Assembly Fuel Pin, or CE: Fue 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 material, 

Assembly Fuel 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 alloy Not stated ERO/CORR Wall thinning, loss o 

Assembly Fuel Pin, or CE: Fuel 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 Attrition 

Assembly Fuel Pin, or CE: Fuel used only for Upper 
Alignment Plate, or Core Plate Fuel 
B&W: Upper Grid Pins) 
Assembly 

137 Upper Internals W:Upper Core Plate Fuel Guide Pads SS, Ni alloy (Ni alloy Not stated CREEP Change in 

Assembly Fuel Pin, or CE: Fue 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 for 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: Fuel used only for Upper toughness 
Alignment Plate, or Core Plate Fuel 
B&W: Upper Grid Pins) 

I Assembly 

140 Upper Internals W:Upper Core Plate Fuel Guide Pads SS, Ni alloy (Ni alloy Not stated FAT Cumulabve fatigue 

Assembly Fuel Pin, or CE: Fuel used only for Upper damage 
AJignment Plate, or Core Plate Fuel 
B&W: Upper Grid Pins) 
Assembly 

141 Core Support W:Core Barrel or Not stated SS Not stated EMBRI1R Loss of fracture 

Assembly CE: Core Support toughness 
Barrel, or B&W:Core 
Support Shield 

142 Core Support W:Core Barrel or Not stated SS Not stated CORRISCC, Crack initabon & 

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 CORR/IASCC Crack initiaton & 

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 corrosion product 
Barrel, or B&W:Core buildup 
Support Shield 

Not stated INUL-cure AR roLM ~ r hafl.smff I t~S~~ .

•1,01, ,,SMOU •,Not stated Ss
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............. - ., . , , n oitecommendations Page No. Ie Core support loss, prevent control rod Not stated ASME Section X1, ASME Section XI, Subsect. IWB is 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 
preclude cavitation Core support loss, prevent control rod Not stated ASME Sect. XI, ASME Sect. XI. Subsect. IWB, 5-9 136 insertion. Subsect. JWB 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 4-15 137 
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, 4-22 139 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- 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 unresolved 
design stress 
reports 

Core support loss, impaired flow, prevent Not stated ASME Sect XI, ASME Sect. X1, Subsect. IWB, 5-4 141 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 are 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 CORRPSCC of 
(More) components with crevices or 

creviced geometry 

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 corrosive environment 
CORR/PIT in PWR 
environ.  

Core support loss, impaired flow prevent Nnt sta•rd' MK,, #,-,#-A...... ...

Page 438

control rod insertion. Non-signmcant because SS is 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation

4-14 145

D i Tt IP•

IC
1 l'*.s L ,;)t4•t•*J
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--- I U~rnifa•turnr ARD mechanism
I

161 Core Support 
Assembly

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

toughness

Page 44A

ARD effects

146 Core Support W:Core Barrel or Not stated SS Not stated WEAR Attrition 

Assembly CE: Core Support 
Barrel, or B&W:Core 
Support Shield 

147 Core Support W:Core Barrel or Not stated SS 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 SS 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/IR Loss of fracture 

Assembly Nozzles toughness 

152 Core Support W:Core Barrel Not stated SS Not stated CORR/SCC. Crack initiation & 

Assembly Nozzles CORR/CREV growth, loss of 
material 

153 Core Support W:Core Barrel Not stated SS Not stated CORRIIASCC Crack init•aton & 

Assembly Nozzles growth 

154 Core Support W:Core Barrel Not stated SS Not stated CORR, CORR/PIT Loss of material, 

Assembly Nozzles corrosion product 
buildup 

155 Core Support W:Core Barrel Not stated SS Not stated ERO/CORR Wall thinning, loss ol 

Assembly Nozzles material 

156 Core Support W:Core Barrel 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 EMBRITE Loss of fracture 

Assembly Nozzles toughness 

160 Core Support W:Core Barrel Not stated SS Not stated FAT Cumulative fatigue 

Assembly Nozzles damage 

.. ,pNrt srtateid EMBR/AR Loss of fracture

Ustdhrlml*=

Nut SMOGt•,
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re support loss, impaired flow, prevent Not stated Not stated control rod insertion.  

Core support loss, impaired flow, prevent Not stated Not stated control rod insertion.  

Core support loss, impaired flow, prevent Not stated Not std contr-ol rod insertion.  

Core support loss, impaired flow, prevent Not stated Not stated 
control rod insertion.  

Core supportloss, impared ýflow, Non- Ntsaed•,.••..

control rod insertion.

Core support loss, impaired flow, prevent Not stated 
control rod insertion. I

Core support loss, impaired flow, prevent 
control rod insertion.  

Core support loss, impaired flow, prevent 

control rod inserton.  

Core support loss, impaired flow, prevent 

control rod insertion.  

Core support loss, impaired flow, prevent 

control rod insertion.  Por suprtlss impaired foprevent 

Core support loss. impaired flow, prevent 
control rod insertion.

Not stated 

Not stated 

Not stated 

Not stated

Not stated

Not stated

based on fatigue 
usage factor & 
review of plant 
design stress 
re rts 
ASME Sect. X1, 
Subsect. IWB 

Non-significant 
because fabricated 
of SS; stress levels 
within design specs 
(More) 

ASME Section Xi, 
Subsection IWB 

Non-significant 
because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
environ.  
Not stated

No 

No

it stated 

't stated

Core support loss, impaired flow, prevent Not stated Not stated 
control rod insertion. I

Core support loss, impaired flow, prevent Not stated 
control rod insertion. I

Core support loss, impaired flow, prevent 
control rod insertion.  

Core support loss, impaired flow, prevent 
control rod insertion.

Not stated 

-Rot -stated

Not stated

ASME Sect. Xl, 
Subsect IWB, & 
Sect. Ill, Subsect.  
NG 5200 reanalysis 
of usa efactor 
ASME Sect Xl, 
Subsect IWB

Page 44B 

Report Recommendations Page No. Iem 
Non-significant because not subfect 4-19 1 

to relative motion

4-16, 4 

4-21, 4 

4-26 to 

30

Non-significant because wouag 
tamps. are well below levels at which 
creep is a eoncern 

Non-signifitat aecan beruse 
comnponents do not depend on 
preload 

Non-significant because wrought SSI 

& Ni alloys ase not susceptble to EMBR/T'E 

NRC recommendation: UnCic an 
agreement is reached on t*e draft staff discussion paper on fatigue, 

the issue is unresolved 

ASME Sectio XI, Subsect. IWB, 
exam. category B-N-3 is effective for 

internals that are or can be rendered 
accessible 

NRC recommendation: Crevices are known promote SCC in SSs even in 
th absence of high stress. Evaluate 
the potential of CORR/SCC of 

components with crevimes or crvod geometry 
ASME Section X1, Subsect. IWB Ws ,4 
effective for internals that are or can 
be rendered accessible.  
NRC recommendlaton: There is no4 
assurance that components made 

from SS are not exposed to locally 
corrosive environment 

Non significant because SS is 4 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant & operating pressures 
Preclude cavitation 
Non-significant because not subject 4
to relative motion 
Non-significant because operating 4
temps. are well below levels at whici 
creep is a concer 

Non-signifi because 4
components do not depend on 
preload 
Non-significant because wrought SS 4-.  
& Ni alloys are not susceptible to EMBRIT'E 
NRC recommendation: Until an 5-' 
agreement is reached on the draft 15 
staff discussion paper on fatigue, 
the issue is unresolved 

ASME Sect. XI, Subsect. IWB, 

exam. category B N 3 is effective for 
internajs that are or can be rendered 
accessible

-11, 5-i 

'7 

-24, 4-,

4-17 

-Z 

4.  

-9 

7, 

1 

1.  

31

1 

1.=

15

is-14

'4-15 14

5E 

57

51

19 

6.4-1 

21, 4-22 

2to5-

1-3, 4-4 

-6 to 4

148 

149 

570 

51 

52 

IS 

6 

7
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.tm Sytem Stucturelcofl Suboonent Ma 

162 Core Support W:Upper Core Not stated SS 

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

163 Core Support W:Upper Core Not stated S 

Assembly Barrel Flange or CE: 
Core Support Barrel 
Upper Range, or 

B&W:Core Support 

Shield Flange 

164 Core Suppo W:Upper Core Not stated 5 

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

169 Core Support W:upper Core Not stated 

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

170 Core Support W:Upper Core Not statedS 

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

17 Core Support W:UppVe Vare Not stated 

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

18core Suppr W:Upper Core Mot stated 

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

1SCrSupr W:Upper Core Not stated 

Assembly Barrel Flange or CE: 
Core Support Barrel 
Upper Flange, or 
B&W:Core Support 
Shield F __1__1__1• 

17 Cre uprt W:Upr ore -Not stated 

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

17 oeSpport B&W:Vent Valve Ntsae 

Assembly Assemblies 

12Core Suppo'• •rt B&:etVle Ntsae 

Assembly Assemblies 

13Core Support B&:etVle Ntsae 

Assembly Assemblies

Manufacturer ARD mechanism ARD effects 

Not stated CORR/SCC, Cra initiation & 
CORR/CREV growth, loss of 

material 

/IASC Crack initiation & 
growth 

Notstaed O -RRCORRIPIT Loss of material, 
corrosion product 
buildup

W 
rm

all thinning, loss o 
aterialS I Not stated IErO/COR

Rttriton

SI Not stated I CREEP
C 
dnange in 
imension

ss sss of preload

S"Not stated EMBRITE

E
Loss of fracture

SS Not stated FAT Cumulative fatigue 
damage 

SS Not stated EMBR/IR Loss of fracture 

toughness 

SS Not stated CORR/SCC, Crack initiation & 
CORRJCREV growth: loss of 

material ' 

SS Not stated CORR/IASCC Crack initiation & 
growth



Document: IR 90-05, PWR Vessel Internals Industry Report Reviewed by: Omesh K. Chopra, ANL Effect at A in on Component Function Contrib to Failure Reported progs ReI.progs R ort Recommendations P Core support loss, impaired flow, prevent Not stated Non-significant NRC recommendation: Crevices ar 4-. to 49 1 control rod inserton. 'because fabricated known promote SCC in SSs even in4-to-9 1 
of SS; stress levels, the absence of high stress. Evaluate within design specs the potential of CORRNSCC of 
(More) components with crevices or 

creviced geometry Core support loss, impaired flow, prevent Not stated ASME Section Xl, ASME Section Xl, Subsect. IWB is 4-11, 5-6, 163 control rod inserton. Subsection IWB effective for internals that are or can 5-7 

be rendered accessible.  

Core support loss, imparted flow, prevent Not stated Non-significant NRC recommendation: There is no 4-24, 4-25 164 
control rod inserion, because SS is not assurane that omponents made 

susceptible to from SS are not exposed to locally 
CORR or corrosive environment 
CORR/PIT in PWR 

Core support loss, impaired flow, prevent Not stated Not stated NnsgiiatbcueS s 41 6 nresistant to ERO/CORR, low fluid 
flow, pH & paro culate control in 
coolant, & operating pressures 
preclude cavitation Core support loss, impaired flow, prevent Not stated ASME Sect XI, ASME Secti XI, Subsect IWB, 5-9 166 control rod Inseron. Subsect IWB exam, category B-N-3 is effective 

program for detection of WEAR 

Core support loss, impaired flow, prevent Not stated Not ntated N b ontrol rod insertion. 
temps.gi Sar wl belw lpereis atno 4-25 16c 

-r8~~~~~tms areP~ loss impaire fevews patn NowhaedNoctae

Core support loss, impaired flow, prevent Not stated 
control rod insertion.

Core support loss, impaired flow, prevent Not stated 
control rod inserton. I

Core support loss, impaired flow, prevent 
Dontrol rod inserbon.

Core cooling during LOCA i Not stated

-ore cooling dunng LOCA. Not stated

Core cooling duting LOCA j Not stated

N 

N(

ot stated

ot stated

Non significant 
based on fatigue 
usage factor & 
review of plant 
design stress 
reports 
ASME Sect X!, 
Subsect. IWB 

Non-significant 
because fabricated 
of SS; stress levels 
within design specs 
(More) 

ASME Section XI, 
Subsection IWB

creep i a Coxn m 

Non-significant because 4-16, 4-17 
components do not depend on 
preload

Non-significant because wrought SS 
& Ni alloys are not susceptible to 
EMBR/TE 

'NRC recommenclation: Until an 
agreement is reached on the draft 

staff discussion paper on fatigue, 
the issue is unresolved 

ASME Sect. XI, SubsecL IWB, 
exam. category B-N-3 is effective for 
internals that are or can be rendered 
accessible 
NRC recommendation: Crevices are 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potential of CORR/SCC of 
components with crevices or 
creviced gme 
ASME Section Xl, Subsect IWB is 
affective for internals that are or can 
be rendered accessible

168

4-21,4-22 16S

5-4 I171

4-6 to 4-9 

4-11, 5-6,

Table B.1 Gall Report for NUMARC Industry Reports

Not stated

Page 45B

4 -6 to 4
30
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Iom Sys•em Structure/Corp Subcompo

Core Support 
Assembly

B&W:Vent Valve 
Assemblies

Core Support B&W:Vent Valve 
Assembly Assemblies

Core Support 
Assembly 
Core Support 
Assembly 

Core Support 
Assembly

B&W:Vent Valve 
Assemblies 
B&W:Vent Valve 
Assemblies

nent Mat

Not stated SS

erials Manufacturer 
Not stated

ARD mechanism 
OIRRCORRIPtI

Not stated ERO/CORR

ARD effects Loss of material, 
corrosion product 
buildup 

Wall thinning, loss o 
material

Not stated ISS Not stated WEAR Attrition

Not stated SS Not stated CREEP
Change in 
dimension

B&W:Vent Valve Not stated SS Not stated RELAX Loss of preload

Assemblies

Core Support B&W:Vent Valve 

Assembly Assemblies

Not stated SS Not stated
EMBR/TE

________Nt stat... I FAT
Core Support 
Assembly 

Core Support 
Assembly

Core Support 
Assembly

Core Support 
Assembly

B&W:Vent Valve 
Assemblies 

B&W:Vent Valve 
Assemblies

3&W:Vent Valve 
Assemblies

Not stated CASS Not stated EMBRIIR

No statedC TcnP�/SCCCORRII
CREV

..... lAS Ntnt stated 1CORR/IASCC
B&W:vent Vlve 
Assemblies

Core Support B&W:Vent Valve 
Assembly Assemblies

Core Support B&W:Vent Valve 
Assembly Assemblies

Core Support 
Assembly 
Core Support 
Assembly

- ___________ __________________________ I - - + -.... t.-.�-'�nr, �'-r�DDI�IT CASS Not stateo

B&W:Vent Valve 
Assemblies 
B&W:Vent Valve

Assemblies

Core Support B&W:Veant Valve 

Assembly Assemblies

Core Support B&W:Vent Valve 

Assembly Assemblies

Not stated

Not stated iCASS Not stated ERO/CORR

Loss of fracture 
toughness 

Cumulative fatigue 
damage 

Loss of fracture 
toughness 

Crack initiation & 
growth, loss of 
material 

Crack initiation & 
growth 

Loss of matenal, 
corrosion product 
buildup 

Wall thinning, loss ol 
material

Not stated CASS Not stated WEAR Attrition

Not stated CASS Not stated CREEP

Not stated 

Not stated

Change in 
dimension

CASS Not stated RELAX Loss of preload

CASS Not stated �M�MIi � LOSS 01 iLdL-I.UFU

toughness

174

181

183

8-5i

CASS Not stated

Not stated SS

o sateNot stated CASS

INot stated

COR, ORR/PITNot statedCASS

EMBR/T
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flannflaA .�,nnc Cal n..�ne Ca,�K- ... N,-I ,, f c ,,,, ,, ,.aum 11,. He.m 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 dunng LOCA. Not stated Not stated Non-significant because SS is 4-14 175 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant & operating pressures 
preclude 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 
tamps. 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 SS 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 4-26 to 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. XI, Subsect. IWB, 5-4 181 
Subsect. IWB exam. category B-N-3 is effective for 

internals that are or can be rendered 
accessible 

Core cooling dunng LOCA. Not stated Non-significant NRC recommendation: Crevices are 4-6 to 4-9 182 
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 cooling during LOCA. Not stated ASME Section XI, ASME Section XI, Subsect. IWB is 4-11, 5-6, 183 

Subsection IWB effective for internals that are or can 5-7 
be rendered accessible 

Core cooling during 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 locmlly 
CORR or corrosive environment 
CORR/PIT in PWR 
environ.  

Core cooling during LOCA. Not stated Not stated Non-significant because SS is 4-14 185 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation 

Core cooling dunng 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 I_ I

Core cooling unring LOCA. Not stated Feemte content 
screening criteria & 
ASME Sect. XI, 
Subsect IWB 
inspection

NRC recommendation: Femra 
content screening criteria is 
inadequate & VT-3 can not reliably 
detect tight cracks

5-10, 5-11 189
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Item S'stem StructuretComrn Subcomaonent

Core Shroud 
Assembly Bolts

Materials

SS, Ni alloy

Manufacturer ARD mechanism ARD effects
190 Core Support B&W:Vent Valve Not stated CASS Not stated FAT Cumulative fatigue 

Assembly Assemblies damage 

191 Core Support W: Baffle Former Baffle/Former SS, Ni alloy Not stated EMBR/IR Loss of fracture 
Assembly Assembly Assembly Bolts toughness 

192 Core Support W: Baffle Former Baffle/Former SS, Ni alloy Not stated CORR/SCC, Crack initation & 
Assembly Assembly Assembly Bolts CORR/CREV growth, loss of 

material 

193 Core Support W: Baffle Former Baffle/Former SS, Ni alloy Not stated CORR/IASCC Crack initiation & 
Assembly Assembly Assembly Bolts growth 

194 Core Support W: Baffle Former Baffle/Former SS, 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 o 
Assembly Assembly Assembly Bolts material 

196 Core Support W: Baffle Former Baffle/Former SS. Ni alloy Not stated WEAR Attrition 
Assembly Assembly Assembly Bolts 

197 Core Support W: Baffle Former Baffle/Former SS, Ni alloy Not stated CREEP Change in 
Assembly Assembly Assembly Bolts dimnension 

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: Baffle Former Baffle/Former SS, Ni alloy Not stated EMBR/TE Loss of fracture 
Assembly Assembly Assembly Bolts toughness 

200 Core Support W: Baffle Former Baffle/Former SS. Ni alloy Not stated FAT Cumulative fatigue 
Assembly Assembly Assembly Bolts damage 

201 Core Support CE:Core Shroud Core Shroud SS. Ni alloy Not stated EMBRAR Loss of fracture 
Assembly Assembly Assembly Bolts toughness 

202 Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated CORR/SCC, Crack initiation & 
Assembly Assembly Assembly Bolts CORR/CREV growth, loss of 

material 

203 Core Support CE:Core Shroud Core Shroud SS. Ni alloy Not stated CORR/AASCC Crack initiation & 
Assembly Assembly Assembly 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

Core Support 
Assembly

CE:Core Shroud 
Assembly

ERO/CORR Wall thinning, loss o 
material

Not stated205
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_,_---_........... ............. I-.. .t"=.prorl Renommendatons Page No. Rem Core Cooling during LOCA. Not stated Non-significant NRC recommendation: Until an 4-26 to 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 unresolved 
design stress repo 

Impaired coolant flow, damage fuel Not stated ASME Sect Xl, ASME Sect XI, Subsect. IWB, 5-4 191 
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 4-9 192 
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 flow, damage fuel Not stated ASME Section XI, ASME Section Xl, Subsect. IWB is 4-11, 5-6, 193 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, 4-25 194 
elements & instrumentation 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 
envwron.  

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 preclude cavitation 

Impaired coolant flow, damage fuel Not stated Not stated Non-significant because not subject 4-19 196 
elements & instrumentaton assembly. to relative motion Impaired coolant flow, damage fuel Not stated Not stated Non-significant because operating 4-15 197 
elements & instumentation assembly. teamps. are well below levels at which 

creep is a concem Impaired coolant flow, damage fuel Not stated Management Current practices to be enhanced 5-7, 5-8 198 
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 4-21,4-22 199 
elements & instrumentation assembly. & Ni alloys are not susceptible to 

EMBR/TE 
Impaired coolant flow, damage fuel Not stated Select plant specific This item was not the focus of this 5-12 to 5- 200 
elements & instrumentation assembly. management NRC review. 15 

program 
Impaired coolant flow, damage fuel Not stated ASME Sect Xl, 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 are 4-6 to 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 fuel Not stated ASME Section Xl, ASME Section XI, Subsect. IWB is 4-11, 5-6. 203 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, 4-2 204 
elements & instrumentation 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.

eleme•nts &d Ins1 asselyu .  elements & Instrumentation assembly. Not st•tre NOt stated Non-significant because SS is 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation

4-14 205
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Item Svsten SlructurelComo Subcomponent Materials Manufacturer ARD mechanism ARD effects

206 Core Support CE:Core Shroud Core Shroud SS, Ni alloy Not stated WEAR Atrition 
Assembly Assembly Assembly Bolts 

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

208 Core Support CE:Core Shroud Core Shroud SS, 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 Cumulative fatigue 
Assembly Assembly Assembly Bolts damage 

211 Core Support CE:Core Shroud Core Shroud Tie SS. Not stated EMBRAR Loss of fracture 
Assembly Assembly Rods toughness 

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

material 

213 Core Support CE:Core Shroud Core Shroud Tie SS Not stated CORRIIASCC Crack initiation & 
Assembly Assembly Rods growth 

214 Core Support CE:Core Shroud Core Shroud Tie SS Not stated CORR, CORR/PIT Loss of matenaJ, 
Assembly Assembly Rods corrosion product 

buildup 

215 Core Support CE:Core Shroud Core Shroud Tie SS Not stated ERO/CORR Wall thinning, loss ol 
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 Loss 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, Ni alloy Not stated EMBRAR Loss of fracture 
Assembly Assembly toughness

222 Core Support 
Assembly

B&W: Core Barrel 
Assembly

Baffle/Former Bolts I SS. Ni alloy Not stated CORR/SCC, 
CORR/CREV

Crack initiation.& 
growth, loss of 
material
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Effect of A in on Con nent Function Cont,,b to Failure Re orted ro s Rl. ro I Re oil Recommendations P ee No. Ie 
Impaired coolant flow, damage fuel Not stated Not stated 

Non-significant because not subject 4-19 206 
elements & insb'umentaton assembly 

to reative motion 
Impaired coolant flow, damage fuel Not stated Not stated 

Non-significant because operating 4-15 207 
elements & instrumentation assembly. 

temps. are well below levels at which Ilmpred olnt flw& dmg fuel NostedMneen 

cree is a concern 

em ien &olnstrumentation assembly, 
prngement 

Current practices to be enhanced 5-7,5-8 208 e l e m n t s & i s t r m e n t ti o a s e m b y . p o g r m t b ea n d r e q u i r e s f u r t h e r p la n t s p e c i fi c justified on a plant evaluation " fu el spe cific ba sis Impaired coolant flow, damage fuel Not stated Not stated Non-signifi wrought SS 4-21, 4- 209 
elements & instrumentation assembly. 

& ' allys are iot susceptibe to 
Impaired coolant flow, d age fuel Not stated ASME Sect. X, NRC mmendaion: Until an 5-12 to 5- 210 
elements & instrumentation assembly. 

Subsect. IWB, & agreement is reached on the draft 15 Sect Ill, Subsect. staff discussion paper on fatigue, NG 5200 reanaJysis the issue is unresolved of usage factor 
Impaied coolant flow, damage fuel Not stated ASME Sect. X, ASME Sect Xl, Subsect .W_, _-4 

211 
elements & instrumentation assembly. 

Subsect. IWB exam. category B-N-3 is effective for 
internals that are or can be rendered 

;, a mage fuel• •accessible Impaired coolant flow, damage fuel Not stated Non-significant 
NRC recommendation. Crevices ar 4-6 to 4-9 212 

elements & instrumentation assembly 
because fabrncated known promote SCC in SSs even in of SS; stress levels he absence of high stress. Evaluate 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 Xl, ASME Secti Xl, Susct. IWB is 4-11, 5-6, 213 
elements & instrumentation assembly. 

Subsection IWB effective for internals that are or can 
Impaire coolan flw 

be rendered accessible 
Iage fuel Not stated Non-sigificant 

NRC recommenda on: Tre is no 4-24, 4-2 214 
elements & instrumentation assembly. 

because SS is not assurance that components made 
susceptible to from SS are not exposed to locally CORR or 
CORR/PIT in PWR 

Impaired coolant flow, dage fuel Not stated Not stated Non-significant because SS is 4-14 215 elements & instrumentation assembly. 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant & operating pressures 

Impaired coolant flow, damage fuel Not stated Not stated 
Non-significant b e-ausenot -- subject .4-19 

216 elements & instrumentation assembly. t Impaired coolant flow, damage fuel Not stated Not stated 
Non-sign b use operating 4-15 217 elements & instrumentation assembly. 
tamps. are well below levels at which 

~ ~ ~ ~ ~ ~ e t e is , a r w ec eownc e v esrtnh Impaired coolant flow, damage fuel Not stated ASME Sect )a, ASME Sect. XI, Subsect IWB, 5-7,5-8 218 
elements & instrumentation assembly. 

Subsect. IWB exam. category B N 3 is effective for 

detecting cracked or missing bolts & 

seteriaffdscsionpaeonftg, 

o acorrective 

aton includes v 
t ea 

Impaired coolant flow, damage fuel Not stated ASM sect 
blecASE Set. usemat S 4-2 221 

elements & Instrumentation assembly. 
Susc W xm ctgr -- s efie forogt 4-' 

S& 
Ni alloys atre rot susceptible to Impaired coolant flow, damage fuel Not stated ANSignfca 

NRC recommendation: Creis ar 4-6 to 4- 222 
elements & instrumentation assembly. 

Subsect. IWB, & agreenmpromoteSn C dion S een d 
Sect. III, Subsact. staff discussion paper on fatigue, 

of SS0 sressaleves the issue is unresolved 

wihNG d20 esinaspeihsoetalo ORSCo 

(oeaired 
coolant flow, neisage fuel NoorS*c5 ele.Subsect. IWB 

exam. category B-N-3 is i 

- -- -- . - - - -- -in 
t e m a l s t h a t a r e o r c a n l b e r e n d e r e d accessibleo Impaired coolant flow, damage fuel Not tae 

._.____._.._._t rcommibenai:Crvcsr22 el m nt i s ru e ta i n s e m l .b e ca u se ta b rica ta d k now n p ro m o te S C C in S S s e ve n in of SS; stress levels t he absence of high stress. Evaluate within design• spec the potential of CORR/SCC of 
(More) components with crevices or creviced geometry
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Item S•stem Structurlco p SubcomDoet Materials 

223 Core Support B&W: Core Barrel Baffle/Former Bolts SS, Ni alloy 

Assembly Assembly 

224 Core Support B&W: Core Barrel Baffle/Former Bolts SS, Ni alloy 

Assembly Assembly

Core Support B&W: Core Barrel 
Assembly Assembly

B&W: Core Barrel 
Assembly 
B&W: Core Barrel 
Assembly

Core Support B&W Core Barrel 
Assembly Assembly

22 

F2 

2

! 

211 

2 

ý 

2: 

2 

2

Core Support B&W: Core Barrel 

Assembly Assembly 

Core Support W oeBre 
Assembly Assembly

Core Support B& Core Barrel 
Assembly Assembly

Core Support B&W: re Barrel 

Assembly Assembly

235 Core Suport B&W: Core Barrel 

Assembly Assembly 

236 Core Support B&W: Core Barrel 

Assem Assemb 
237 Core Support B&W: Core Barrel 

Assembly Assembly 

238 Core Support B&W: re Barrel 

Assembly Assembly

A r Barrel

nle/Former Bolts 

ffle'/Former Bolts 

file/Former Bolts 

mfe/Former Bolts 

iffle/Former Bolts 

WtleFormer Bolts

Ba 

Ba 

Ba

Core Bare ot

Core Barrel Bolts

Core Barrel Bolts

SS 

SS 

S

Manufacturer [lNot stated

Nialloy Not stated

Ni alloy Not stated

SNi alloy Not stated

S, Ni alloy ......... ýNot stated
S•

S, Ni alloy Not stated

S, Ni alloy Not stated

SS. Ni alloy -- Not sttd

SS, Ni alloy Not stated

SS, Ni alloy Notstated

SS, Ni alloy "Not stated CREEP

ARD mechanism ARD effects 
CORR/IASCC track initiation & 

growth 

C IR,. CORP Loss ofmaten 
corrosion product 
buildup 

ERO/CORR Wall thinning, loss o 
material

WW 

CF 

El 

F.  

C 
C

EARROCR 
A ttrition
dimension

...L...... Loý!ss of prela

MBR/TE

AT

MBR/lR

;ORR/SCC.  ~ORR/CREV

CORR/IASCC

Loss of fracture 
toughness 

Cumulative fatigue 
damage 

Loss of fracture 

toughness 

Crack initiation & 
growth, loss of 
material 

Crack initiation & 

growth

CORR, CORR/PIT Loss of material, 
corrosion product 
buildup 

ERO/CORR Wall thinning, loss o 

material 

WEAR Attrition

C ein 
diesion

Cor Barrel Bolts SS, Ni alloy Not stated RELAX Loss of preload 

Core Barrel Bolts SS, Ni alloy Not stated EMBR/'I'E Loss of fracture 
toughness

Core Support 
Assembly 
Core Support 
Assembly

Core Support B&W: Core Barrel 
Assembly Assembly

sC

AoeSpport 
Assembly

SS, Ni alloy Ntsae 

SS, Nt alloy Not stated =

I

I

!

reBarrel Bolts 

ore Barrel Bolts 

~ore Barrel Bolts 

~ore Barrel Bolts

Core Support B&W: Core Barrel 

Assembly Assembly

S, Ni alloy Not stated

Not stated

REEP
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Canafl.j4 r,.nne Cal .%.ane

Impaired coolant flow, damage fuel Not stated ASME Section XI, ASME Section XI, Subsect. IWB is 4-11, 5-6, 223 
elements & instrumentation assembly. Subsection IWB effective for interrnas 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 locally 
CORR or corrosive environment 
CORR/PIT in PWR 
environ.  

Impaired coolant flow, damage fuel Not stated Not stated Non-significant because SS is 4-14 225 
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 & instrumentation 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 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 9 
elements & instrumentation assembly. & Ni alloys are not susceptible to 

EMBR/TE 
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Until an 4-26 to 4- 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 XI, ASME Sect XI. Subsect IWB, 5-4 231 
control rod insertion. Subsect IWB exam. category B-N-3 is effective for 

internals that are or can be rendered 
"accessible.  

Impared coolant flow, damage prevent Not stated ASME Sect. XI, NRC recommendation: Augmented 5-5, 5-6 232 
control rod insertion. Subsect IWB, ISI of components when sensitized 

exam. category B-N- material, high residual stresses, 
3 is current & crevices, or history of coolant 
effective (More) _contamination are present 

Impaired coolant flow, damage prevent Not stated ASME Section XI, ASME Section XI. 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 from SS are not exposed to locally 
CORR or corrosive environment 
CORR/PIT in PWR 
environ.  

Impared coolant flow, damage prevent Not stated Not stated Non-significant because SS is 4-14 235 
control rod insertion, resistant to ERO/CORR, low fluid 

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

Impaired coolant flow, 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. temps. are well below levels at which 

creep is a concern 
Impaied coolant flow, damage prevent Not stated ASME Sect. Xl, ASME Sect. XI, Subsect IWB, 5-7,5-8 238 
control rod insertion. Subsect IWB exam. category B N 3 is effective for 

detecting cracked or missing bolts & 
corrective action includes root cause 
determination

control rod insertion.
NOt staite NOt stated Non-significant because wrought SS 

& Ni alloys are not susceptible to 
EMBR/TE

4-21, 4-Z~ 23S

IAA•
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Str ucture/Comn SubeomDonent Materials Manufacturer ARD mechanism ARD effects
Item

W:Upper Core Plate 
Alignment Pins

Not stated SS, Ni aIloy Not stated CORK/IAAS Crack initiaton & 
growth

Item System

Page SOA

253 Core Support 
Assembly 

I

240 Core Support B&W Core Barrel Core Barrel Bolts SS, Ni alloy Not stated FAT Cumulative fatigue 
Assembly Assembly damage 

241 Core Support W: Baffle Former Baffle/Former SS Not stated EMBR/IR Loss of fracture 
Assembly Assembly or B&W: Assembly Baffles, toughness 

Core Barrel Baffle/Former Plates 
Assembly 

242 Core Support W: Baffle Former Baffle/Former SS Not stated CORR/SCC. Crack initabon & 
Assembly Assembly or B&W: Assembly Baffles, CORR/CREV growth, loss of 

Core Barrel Baffle/Former Plates material 
Assembly 

243 Core Support W: Baffle Former Baffle/Former SS Not stated CORR/IASCC Crack initiabon & 
Assembly Assembly or B&W: Assembly Baffles, growth 

Core Barrel Baffle/Former Plates 
Assembly 

244 Core Support W: Baffle Former Baffle/Former SS Not stated CORR, CORR/PIT Loss of matenaJ, 
Assembly Assembly or B&W: Assembly Baffles, corrosion product 

Core Barrel Baffle/Former Plates buildup 
Assembly 

245 Core Support W: Baffle Former Baffle/Former SS Not stated ERO/CORR Wall thinning, loss ol 
Assembly Assembly or B&W: Assembly Baffles, material 

Core Barrel Baffle/Former Plates 
Assembly 

246 Core Support W: Baffle Former Baffle/Former SS Not stated WEAR Attrition 
Assembly Assembly or B&W: Assembly Baffles, 

Core Barrel Baffle/Former Plates 
Assembly 

247 Core Support W: Baffle Former Baffle/Former SS Not stated CREEP Change in 
Assembly Assembly or B&W: Assembly Baffles, dimiension 

Core Barrel Baffle/Former Plates 
Assembly 

248 Core Support W: Baffle Former Baffle/Former SS Not stated RELAX Loss of preload 
Assembly Assembly or B&W: Assembly Baffles, 

Core Barrel Baffle/Former Plates 
Assembly 

249 Core Support W: Baffle Former Baffle/Former SS Not stated EMBR/TE Loss of fracture 
Assembly Assembly or B&W: Assembly Baffles, toughness 

Core Barrel Baffle/Former Plates 
Assembly 

250 Core Support W: Baffle Former Baffle/Former SS Not stated FAT Cumulative tatigue 
Assembly Assembly or B&W: Assembly Baffles, damage 

Core Barrel Baffle/Former Plates 
Assembly 

251 Core Support W:Upper Core Plate Not stated SS, Ni alloy Not stated EMBR/IR Loss of fracture 
Assembly Alignment Pins toughness 

252 Core Support W:Upper Core Plate Not stated SS, Ni alloy Not stated CORR/SCC, Crack initiation & 
Assembly Alignment Pins CORR/CREV growth, loss of 

"material
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Effect of Aging on Component Function Contrib to Failure
Impaired coolant flow, damage prevent 
control rod insertion.  

Impaired coolant flow, damage fuel 
elements & instrumentation assembly.  

Impaired coolant flow, damage fuel 
aMements & instrumentation assembly.

Not stated
,eport progs port R-:--.,emendations P ag No. Item

based on fatigue 
usage factor & 
review of plant 
design stress 
reports

1 I #.. #-*-A-. ii I I

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

r'og1swieg

Subsect. IWB

Non-significant 
because fabncated 
of SS; stress levels 
within design specs 
(More)

ASME Sect. Xl, Subsect. IWB, 
exam. category B N 3 is effective for 
internals that are or can be rendered accessible
accessibleNRC recommendabon: Crevices ari 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potential of CORR/SCC of 
components with crevices or
creviced geometry Impaired coolant flow, damage fuel Not stated ASME Section Xl, ASME Section Xl, Subsect IWB is 4-11, 5-6, 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 corrosive 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 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 4-19 246 
elements & instrumentation assembly. to relative motion 

Impaired coolant flow, damage fuel Not stated Not stated Non-significant because operating 4-15 247 elements & instrumentation assembly. 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 assembly. components do not depend on 
preload 

Impaired coolant flow, damage fuel Not stated Not stated Non-significant because wrought SS 4-21, 4-Z 249
elements & instrumentation assembly. & Ni alloys are not susceptible to 

EMBRFTE 
Impaired coolant flow, damage fuel Not stated Non-significant NRC recommendation: Until an 4-26 to 4- 250 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 

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 

intemals that are or can be rendered 
__accessible.  Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Crevices are 4-6 to 4-9 252 

because fabncated 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 A.LME •ec,•ion, 1 .

Subsection IWB
-1 r-" Q-uon X,1. SUDseCt IWW iS 

affective for internais that are or can 
De rendered accessible

3-26 to 4-

5-4

240

241

2424-6 to 4-9

4-11, 5-6.  
5-7

253

Not stated

IIULbHL•G•R~ • I

1-40E SWGA I I
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ARfl mechanism A.RD effects

Core Support 
Assembly

CE: Fuel Alignment 
Plate Guide Lugs

269 toughness

, I A- I
tm System srucnureI/omp zuugumpou.m L ,.w.. -- -. a 
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, Ni alloy Not stated ERO/CORR Wall thinning, loss o' 

Assembly Alignment Pins material 

256 Core Support W:Upper Core Plate Not stated SS, Ni alloy Not stated WEAR Attiton 

Assembly 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 alloy 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 CORR/IASCC Crack initiation & 

Assembly Plate Guide Lugs growth 

264 Core Support CE: Fuel Alignment Not stated SS Not stated CORR, CORR/PIT Loss of material, 

Assembly Plate Guide Lugs corrosion product 
buildup 

265 Core Support CE: Fuel Alignment Not stated SS Not stated EROICORR Wall thinning, loss o 

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 

2681 Core Support CE: Fuel Alignment Not stated SS Not stated RELAX Loss of preload 

Assembly Plate Guide Lugs

Not SUIMU r-lvlioI t I INot stated SS
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Effect of Aging on Component Function Contrib to Failure

Page 519

ReDortLed broos Rel.nro~s RL-nrt Rmmmrnmnihatinn•=
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 fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation 

Loss of core support during LOCA. Not stated ASME Sect. XI, ASME Sect XI, Subsect. IWB. 4-19 256 
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 operating 4-15 257 

tamps. 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 SS 4-21, 4-22 259 
& Ni alloys are not susceptible to 
EMBR/TE 

Loss of core support during LOCA Not stated ASME Sect. XI, NRC recommendation: Until an 5-12 to 5- 260 
Subsect. IWB, & agreement is reached on the draft 15 
Sect. III, Subsect. staff discussion paper on fatigue, 
NG 5200 reanalysis the issue is unresolved 
of usage factor 

Loss of core support during LOCA. Not stated ASME Sect. Xl, ASME Sect. XI, Subsect IWB, 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 CORRISCC of 
specificatio components with crevices or 

creviced geometry 
Loss of core support during LOCA. Not stated ASME Section XI, ASME Section Xl, Subsect IWB is 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 

_ envron.  
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 & particulate control in 
coolant, & operating pressures 
preclude cavitation 

Loss of core support during LOCA. Not stated ASME Sect. Xl, ASME Sect Xl, 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 operating 4-15 267 

tamps. 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, 4-17 268 
components do not depend on 
preload

Loss of core support during LOCA. Not stated Not stated Non-significant because wrought SS 
& Ni alloys are not susceptible to 
EMBR/TE

4-21,4-22 269
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Reviewed by: Ornesh K. Chopra, ANL 
Item Sstem StructurafComD SubcomDonent

Page 52A

Materials Manufacturer ARD mechanism ARD effects
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/IR Loss of fracture 
Assembly Plate or CE: Core toughness 

Support Plate 

272 Lower Internals W: Lower Core Not stated SS Not stated CORR/SCC, Crack initiation & 
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 Internals W: Lower Core Not stated SS Not stated CORR, CORR/PIT Loss of material, 

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 o' 
Assembly Plate or CE: Core material 

Support Plate 

276 Lower Internals W: Lower Core Not stated SS Not stated WEAR Attrition 
Assembly Plate or CE: Core 

Support Plate 
277 Lower Internals W: Lower Core Not stated SS Not stated CREEP Change in 

Assembly Plate or CE: Core dimension 
Support Plate 

278 Lower Internals W: Lower Core Not stated SS Not stated RELAX Loss of preload 
Assembly Plate or CE: Core 

Support Plate 
279 Lower Internals W: Lower Core Not stated SS Not stated EMBRITE Loss of fracture 

Assembly Plate or CE: Core toughness 
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 SS Not stated EMBR/IR Loss of fracture 
Assembly Top Rib Section toughness 

282 Lower Internals B&W:Lower Grid Not stated SS 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/IASCC Crack initiation & 
Assembly Top Rib Section growth 

Manufacturer...... .ec. an...

284 Lower Internals 
Assembly

B&W:Lower Grid 
Top Rib Section

Not stated SS Not stated CORR, CORR/PIT Loss of material, 
corrosion product 
buildup



Page 52B 
Document' IR 90-05, PWR Vessel Internals Industry Report 
Reviewed by: Omesh K. Chopra, ANL Effect of A in on Co nent Functio Contrib to Failure Reported s Rel. ro s Report Recommendations P e No. Item Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Un-l an 4-26 to 4 270 

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. Xl, ASME Sect. Xl, Subsect. IW, -4 2711 

shut down, flow blockage 
Subsect. IWB exam. category B N 3 is effecpive for 

internals that are or can be rendered Damaged • assembly, impair reactor No Non-significant NRC recommendation: Crevices ar 4-6 to 4-9 272 shut down, flow blockage 
because fabricated known promote SCC in SSs even in 
of SS; stress levels the absence of high siress. Evaluate within design specs the potential of CORR/SCC of (More) components with crevices or 

creviced geometry 
Damaged fuel assembly, impajr reactor Not stated ASME Section X1, ASME Section X1, Subsect. IWB is 4-11, 5-6, 273 shutdown, flow blockage. 

Subsection IWB effective for internals that are or can 5-7 
be rendered accessible 

Damaged fuel assembly, impair reacor Not stated Non-significant NRC recommendation: There is no 4-24,4-2 274 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 Senviron.I Damaged fuel assembly, impair reactor Not stated Not state 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 
preclude cavitatbon 

Damagd fl assembly, impair reactor Not stated Not Stated Non-significant because not subject 4-19 276 shut down, flow blockage, 
to relative motion 

Damaged fuel assembly impair reýctor NOt stated Not sttsignificant 
because operating 4-15 shutdown, flow blockage. 

temps. are well below levels at which 
Damaged ful assembly, impair reactor Not stated Not stated Non-significant because 4-16o,4-1e278 shut down, flow blockage.

Damaged fuel assembly, impair reactor 
shut down, flow blockage.

Damaged fuel assembly, impair reactor i Not stated
snut down, flow blockage.

Damaged fuel assembly. Impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly•, impair reactor 
shut down, flow blockage.  

Damaged• fue assembly, impair reactor 
shut down, flow blockage.

Not stated iNot stated I

ASME Sect--l, 
Subsect. IWB, & 
Sect. Ill. Subsect 
NG 5200 reanalysis 
of usa factor 
ASME Sect Xl, 
Subsect. IWB 

Non-significant 
because fabricated 
of SS; stress levels 
within design specs 
(More) 

ASME Section Xl, 
Subsection IWB 

Non-significant 
because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
anvifon.

Not stated 

Not stated 

-Rot-statedl 

Not stated

components do not depend on 
preload 
Non-significant because wrought SS 
& Ni alloys are not susceptible to 
EMBR/TE 
NRC recommendation: Until an 
agreement is reached on the draft 
staff discussion paper on fatigue.  
the issue is unresolved 

ASME Sect. XI, Subsect. IWB, 
exam. category B-N-3 is effective for 
internals that are or can be rendered 
accessible 
NRC recommendation: Crevices ar 
known promote SCC in SSs even in 
the absence of high stress.  
Evaluate the potential of CORR/SC 
of components with crevices or 
crevived 

enviynment 

ASME Section XI, Subsect. IWBB is 4 effective for internals that are or caann
The rendered ac'cag-ONh 
Nn- recomrnaendation: There is no4 
assurance that components made 
from SS are not exposed to locally 
corrosive environmentI

4-21, 4-221 279

5-12 to 515

4-6 to 4-9

280 

281 

282

Table B.1 Gall Report for NUMARC Induslry Reports

4-11, 5-6, 
i-7

-4, 4-2• 2U
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Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-05. PWR Vessel Internals Industry Report 

Reviewed by: Omesh K. Chopra, ANL 

tem System StruCturWComp subcompo

Lower Internals 
Assembly

B&W:Lower Grid 
Top Rib Section

Lower Internals B&W:Lower Grid 

Assembly Top Rib Section

Lower Internals 
Assembly

B&W:Lower Grid 
Top Rib Section

nent Materials

Not stated SS

S I Notstated ICREEP

288 Lower Internals L&W:Lower Grid Not stated 

Assembly Top Rib Section 

B...... .. , r_ Not stated
Lower Internals 
Assembly

TpW:LOWer Gion 
Top Rib Section

Lower Internals B&W:Lower Grid 

Assembly Top Rib Section

Lower Internals 
Assembly

Lower Internals 
Assembly 

Lower Internals 
Assembly

Manufacturer

Not stated

ARD mechanism ARD effects 
EHO/CORR Wall thinning. loss o, 

material 

WEAR Attrition

Change in 
dimension

RELAX Loss of preload

EMBR/TE

Notstated SS Notstated FAT

______________ - L,.. .�.  Not stated
W: Fuel Pins or CE: 
Fuel Alignment Pins

W:~~~o Fuele cisocU:Nt twW: Fuel Pins or geP: 
Fuel Alignment Pins

EMBR/IR

CORR/CREV

d__ IC TRAACC
W: Fuel Pins or CE: 
Fuel Alignment Pins

Lower Internals W: Fuel Pins or CE: 

Assembly Fuel Alignment Pins

Lower Internals 
Assembly

Not stated SS, Ni alloy Not stated CORR, CORRPPIT

I � 1 Not stated �, Ni �liOY
W: Fuel Pins or CE: 
Fuel Alignment Pins

Lower Internals W: Fuel Pins or CE: 

Assembly Fuel Alignment Pins

Lower Internals W: Fuel Pins or CE: 

Assembly Fuel Alignment Pins

Lower Internals W: Fuel Pins or CE: 

Assembly Fuel Alignment Pins

Lower Internals W: Fuel Pins or CE: 

Assembly Fuel Alignment Pins

Lower Internals W: Fuel Pins or CE: 

Assembly Fuel Alignment Pins

Not stated SS, Ni alloy

Not stated
Not stated 

Not statedc

Not stated SS, Ni alloy Not stated CREEP

I ��flJUt]Hi

Loss of fracture 
toughness 

Cumulative fatigue 

damage 

Loss of fracture 
toughness 

Crack initiation & 
growth, loss of 
matenal 

Crack initiation & 
growth 

Loss of material, 
corrosion product 
buildup 

Wall thinning, loss o 
material

WEAR Attrition

Change in 
dimension

Not stated SS, Ni alloy Not stated RELAX Loss of preload

Not stated 

Not stated

SS, Ni alloy
L I t.  Not stated EMBRITE LOSS OT iraciure

___________ I � SS, Ni alloy Not stated I-Al

Loss of fracture toughness

damage

285

287

289

292

Not stated -_MBRFFE

FATSS, Ni alloy Not stated

I Not stated

1

Not stated

Not statedNot stated

Not sate

st t d aeNot stated SS.., NI alloy

I

S, a lloyNotstated

Not stae VVI II Ir ......SS,, Ni alloyNot stae

E1 OV.....

R
SS, Ni alloyNot stated



Table 9.1 Gall Report for NUMARc Industry Reports

Document: IR 90-05, PWR Vessel Intemais Industry Report 
Reviewed by: Omesh K. Chopra, ANL Effect of A in on Component Function Contrib to Failure Reprted r s Rel. s Rert Recommendatons 

Damaged fuel assembly, impair reactor Not stated Not stated Nosignificant because oeain shutdow, fow bockge.resstant 
to ERO/CORR, low fluid 

flw H & particulate control in 
ooat, & operating pressures 

Damaged fuel assembly, impair reactor Not stated Not sta- d orsignificant NRCrecmm tionUt an shut down, flow blockage. bae-naiuem nt is reachue on erat 
seps sr 

welblo ees wi 

IDamageu fuel assembly, impair reactor Not stated 
paptsisfa ber onefating rhut 

down, flow blockage. 

tepsi car t beiu il ur so e creep onens a o n tceer n d o 
Damaged fuel assembly, im'pair reactor Not stated Not stated Nreonsgicantbcad Damagedo , fulo aseblycima irrage. tae otsae 

Non-significant because wrought SSI 
shutownflowblocage-& 

Ni alloys are not susceptible to 
Damaged fuel assembly, impair reactor Not stated Non-significant 

NRC recommendation:Until an 
shut down, flow blockage- 

based on fatigue agreement is reached on the draft usage factor & staff discussion paper on fatigue, review of plant the issue is unresolved

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 

shutdown, flow blockage.  Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  

Damaged fuel assembly, impair reactor 
shut down, flow blockage.  Damaged fuel assembly, imnpair reactor 
shut down, flow blockage.  

shut down, flow blockage.

Not stated 

Not stated 

Not stated 

Not -stated 

Not stated 

Not stated

Not stated

t stated

40t stated

t stated

design stress 
reports 
ASME Sect. XI, 
Subsect. IWB 

Non-significant 
because fabncated 
of SS; stress levels 
within design specs 
(More) 

ASME Section XI, 
Subsection IWB 

Non-significant 
because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
environ.  
Not stated 

ASME Sect. XI, 
Subsect. IWB

No 

AS 
Su 

Nol

stated

ME Sect. Xl, 
bsect. IWB

t stated 
i

Non-significant 
based on fatigue 
usage factor & 
review of plant 
design stess 
reports

ASME Sect. X1, Subsect. IWB, 
exam. category B-N-3 is effective for 
intemals that are or can be rendered 
accessible 
NRC recommendation: Crevices are 
known promote SCC in SSs even in 
the absence of high stress. Evaluate 
the potential of CORR/SCC of 
components with crevices or 
crevioed geometiy 
ASME Section Xl, Subsect. IWB is 
effective for intemals that are or can 
be rendered accessible 
NRC recommendation: There is no 
assurance that components made 
from SS are not exposed to locally 
corrosive environment 

Non-significant because SS is 
resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation 
ASME Sect. XI. Subsect IWB, 
exam. category B-N-3 is effective 
program for detection of WEAR 
Non-significant because operating 4 
temps. are well below levels at which 
,creep is a concern 
ASME Sect Xl, Subsect. IWB, 5 
exam. category B-N-3 is effective for 
detecting cracked or missing bolts & 
corrective action includes root cause 
determination 
Non-significant because wrought SS 4 
& Ni alloys are not susceptible to 
EMBR/TE 
NRC recommendation: Until an 
agreement is reached on the draft 3 
staff discussion paper on fatigue.  
the issue is unresolved

Page 638 

Pag N. Rem
4-14 

4-19 

4-15 

4-16,4

4-21,4

4-26 to 
30

4 

4 

4

5

4

0-

t-4 

€-6 to 4-

-11, 5-7 
;7 

24, 4-2

K

•17 

4

-9 

2 

2 

2 

21 

2S•

No

2

29

29'14

0

r

•t 

stated

9 

7, 5-8 

1, 4-22

.9 

98

285 

286 

287 

28 

289 

?90 

91 

92 

514 '5 

6 

7 

81



Table B.1 Gall Report for NUMARC Industry Reports 

Document IR 90-05, PWR Vessel Internals Industry Report 

Reviewed by: Omesh K. Chopra, ANL 
Item System Structure/Comp Subcompo

Lower Internals 
Assembly 

Lower Internals 
Assembly

B&W:Fuel Guide Not stated 
Pads 

B&W:Fuel Guide Not stated 
Pads

Lower Internals B&W:Fuel Guide 
Assembly Pads

Lower InternaJs B&W:Fuel Guide 

Assembly Pads

Lower Internals B&W:Fuel Guide 

Assembly Pads

Lower Internals 
Assembly 

Lower Internals 
Assembly

B&W:Fuel Guide 
Pads

page S4A

.nent Materials Manufacturer Not stated

iSs Not stated

ARD mechanism ARD effects 
EMBR•RI Loss of fracture 

toughness 

CORR/S CC. Crack initiation & 
~D,- 'DrI wnwtrth iOS of

Not stated SS TNot stated CORR/IASCC

mnaterial 

Crack initiation & 
growth

Not stated ISS Not stated CORR, CORR/PIT Loss of material,

Not stated SS Not stated ERO/CORR

Not stated ISS

buildup

Wall thinning, loss o 
material

Not stated [WEAR Attrition

4. L..rCR-T
B&W:Fuel Guide 
Pads

Lower Internals B&W:Fuel Guide 
Assembly Pads

Lower Internals B&W:Fuel Guide 

Assembly Pads

Lower Internals B&W:Fuel Guide 
Assembly Pads

Change in 
dimension

Not stated ISS Not stated RELAX Loss of preload

Not stated iss Not stated EMBR/TE

Not stated SS Not stated FAT

________________ I - I 1�,.-.  Not 5t�t5O
Lower Internals 
Assembly 

Lower Internals 
Assembly 

i Lower Internals 
Assembly 

Lower Internals 
Assembly

W: Lower Support 
Plate or CE: Lower 
Support Structure 
Beam Assembly, or 
B&W: Lower Grid 
Bottom Rib 
Weldment 
W: Lower Support 
Plate or CE: Lower 
Support Structure 
Beam Assembly, or 
B&W: Lower Grid 
Bottom Rib 
Weldment 
W: Lower Support 
Plate or CE: Lower 
Support Structure 
Beam Assembly, or 
B&W: Lower Grid.  
Bottom Rib 
Weldment 
W: Lower Support 
Plate or CE: Lower 
Support Structure 
Beam Assembly, or 
BW Lower Grid 
Bottom Rib 
Weldment

Not stated iSS Not stated

EMBR/IR 

CORR/SCC, 
CORR/CREV

Not stated 
1SS ,Not stated CORR/IASCC

Not stated
I ______________ A ss Not stated CORR, CORPJPIT

Loss of fracture 
toughness 

Cumulive fatigue 

damage 

Loss of fracture 
toughness 

Crack initation & 
growth, loss of 
material 

Crack initiation & 
growth

Loss of matenal,
corrosion product 
buildup

31'

SS Not stated CORR, CORR/PIT

nent

CORR/PITI

-7SS

CO RnCRVn

NotL statem [CREEPSSNot stated

31-0

Not statedNlot stated SS



Table 9.1 Gall Report for NUMARC Industry Reports 

Document IR 90-05, PWR Vessel Interaals Industry Report 
Reviewed by: Ornesh K. Chopra, ANL Effect of Aqincl on ComDontent Furction Conhrih fin FIaihmw

Page M48

_---r ............... ... ............ ... , .. -r, gs irtpgr| nnecommengaaons -age No. Item Uamaged fuel assembly, impair reactor Not stated ASME Sect XI, ASME Sect. XI, Subsect. IWB, 5-4 301 
shut down, flow blockage. Subsect. IWB exam. 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 are 4-6 to 4-9 302 
shut down, flow blockage, because fabncated 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 Damaged fuel assembly, impair reactor Not stated ASME Section Xl, ASME Section Xl, Subsect. IWB is 4-11, 5-6, 303 
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, 4-25 304 
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 EROtCORR, low fluid 

flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation Damaged fuel assembly, impair reactor Not stated ASME Sect. XI, ASME Sect. XI, Subsect. IWB, 5-9 306 

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. tamps. are well below levels at which 

creep is a concern 
Damaged fuel assembly, impair reactor Not stated Not stated Non-significant because 4-16, 4-17 308 
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, 4-22 309 
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 4-26 to 4- 310 
shut down, flow blockage, 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, impair reactor shut Not stated ASME Sect XI, ASME Sect. XI, Subsect. IWB, 5-4 311 
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 4-9 312 
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. IWB is 4-11, 5-6, 313 
down, damaged fuel & instrumentation Subsection IWB effective for internals that are or can 5-7 
assemblies be rendered accessible

down, damaged fuel & instrumentation 
assemblies.

because SS is not 
susceptible to 
CORR or 
CORR/PIT in PWR 
environ.

PNML, recommenaaton: ihere is no 
assurance that components made 
from SS are not exposed to locally 
corrosive environment

4-24. 4-25 3140

m&



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

Document: IR 90-05. PWR Vessel Internals Industry Report
Reviewed by: Omesh K. Chopra, ANL Un~iufnmtinr ARD mechanism ARD effects
I1

32E Lower Internals 
Assembly

W:Lower Support 
Plate

Not stated

Im ym °a--° Wur-Wump ..... .b....... ..  
315 Lower Internals 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 Internals W: Lower Support Not stated SS Not stated CREEP Change in 

Assembly Plate or CE: Lower dimension 

Support Structure 
Beam Assembly, or 
B&W: Lower Grid 
Bottom Rib 
Weldment 

318 Lower Intemals 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 EMBRITE Loss of fracture 

Assembly Plate or CE: Lower toughness 

Support Structure 
Beam Assembly, or 
B&W: Lower Grid 
Bottom Rib 
Weldment 

320 Lower Internals 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/IR Loss of fracture 

Assembly Plate toughness 

322 Lower Internals W:Lower Support Not stated CASS Not stated CORR/SCC, Crack initiation & 

Assembly Plate CORR/CREV growth, loss of 
material 

323 Lower IntemaJs W:Lower Support Not stated CASS Not stated CORR/IASCC Crack initiation & 

Assembly Plate growth 

324 Lower Intemals W:Lower Support Not stated CASS Not stated CORR,CORR/PIT Loss of material, 

Assembly Plate corrosion product 
buildup 

325 Lower Internals W:Lower Support Not stated CASS Not stated ERO/CORR Wall thinning, loss o 

Assembly Plate material 

-~~1I A..L. .*. 10 ~ ADj

mE •A•M• U•f•riml•

V V F.t•,r-I J•4LU I UV| ICASS F-40t Mtý



Table BA Gall Report for NUMARC Industry Reports

AM nvnn� Aea�nrt �

Document IR 90-05, PWR Vessel Intemais Industry Report 
Reviewed by: Omesh K. Chopra, ANL 
Effect of Aginq on Comoonent Function Contrib to Failure Reported n--
Loss of core support, impair reactor shut Not stated Not stated Non-significant because SS is 4-14 315 
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 4-19 316 
down, damaged fuel & instrumentation to relative motion 
assemblies.  

Loss of core support, impair reactor shut Not stated Not stated Non-significant because operating 4-15 317 
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. preload 

Loss of core support, impair reactor shut Not stated Not stated Non-significant because wrought SS 4-21, 4-22 319 
down, damaged fuel & instrumentation & Ni ahloys are not susceptible to 
assemblies. EMBRiTE 

Loss of core support, impair reactor shut Not stated Non-significant NRC recommendabon: Until an 4-26 to 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 Xl, Subsect IWB, 5-4 321 
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 4-9 322 
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 Xl, ASME Section XI, Subsect IWB is 4-11, 5-6, 323 
down, damaged fuel & 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, 4-25 324 
down, damaged fuel & instrumentation because SS is not assurance that components made 
assemblies. susceptible to from SS are not exposed to locally 

CORR or corrosive environment 
CORR/PIT in PWR 
environ.  

Loss of core support, impair reactor shut Not stated Not stated Non-significant because SS is 4-14 325 
down, damaged fuel & instrumentation resistant to ERO/CORR, low fluid 
assemblies flow, pH & particulate control in 

coolant, & operating pressures preclude cavitation

LOSS 0r core support, impair reactor snut 
down, damaged fuel & instrumentation 
assemblies.

Not stated NOt stated Non-significant because not subject 
to relative motion

4-19 32E

Page ,SSB



Table 9.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-05, PWR Vessel Internals Industry Report 
Reviewed by: Omesh K. Chopra, ANL ItmSsem S~b'Ulou rd.K~gnr n •alhr~mru,

Page S6A

V .,n -_._ _U_ _r_ _- PMAU mechanism -iD effects.  327 Lower Intemals W:Lower Support Not stated CASS Not stated CREEP Change in 
Assembly Plate dlimension 

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 
Assembly Plate toughness 

330 Lower Internals W:Lower Support Not stated CASS Not stated FAT Cumulative fabgue 
Assembly Plate damage 

331 Lower Internals W. Lower Support Not stated SS Not stated EMBR/IR Loss of fracture 
Assembly Columns or CE: toughness 

Core Support 
Columns 

332 Lower Intemals W: Lower Support Not stated SS Not stated CORR/SCC, Crack iniataon & 
Assembly Columns or CE: CORRICREV growth, loss of 

Core Support material 
Columns 

333 Lower Internals W: Lower Support Not stated SS Not stated CORR/AASCC Crack inibation & 
Assembly Columns or CE: growth 

Core Support 
Columns 

334 Lower Internals 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 Internals W: Lower Support Not stated SS Not stated ERO/CORR Wall thinning, loss o 
Assembly Columns or CE: material 

Core Support 
Columns 

336 Lower Internals W: Lower Support Not stated SS Not stated WEAR Attibon 
Assembly Columns or CE: 

Core Support 
Columns 

337 Lower Internals W: Lower Support Not stated SS Not stated CREEP Change in 
Assembly Columns or CE: dimension 

Core Support 
Columns 

338 Lower Intemals W: Lower Support Not stated SS Not stated RELAX Loss of preload 
Assembly Columns or CE: 

Core Support 
Columns 

339 Lower Internals W: Lower Support Not stated SS Not stated EMBR/TE Loss of fracture 
Assembly Columns or CE: toughness 

Core Support 
Columns 

340 Lower Internals W: Lower Support Not stated SS Not stated FAT Cumulative fatigue 
Assembly Columns or CE: damage 

Core Support 
Columns

Assembly
B lw:-UWW, Gnul 
Assembly Support 
Posts

140L SMateo Not statea EMBR/IR Loss of fracture 
toughness

•=mf

Z. I>
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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 
assemblies, 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: Ferrte 5-10, 5-11 329 
down, damaged fuel & instrumentation screening criteria & content screening criteria is 
assemblies. ASME Sect. XI, inadequate & V--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 to 4- 330 
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, 5-4 331 
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for 
assemblies. 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 4-9 332 
down, damaged fuel & instrumentation because fabncated known promote SCC in SSs even in 
assemblies, of SS; stress levels the absence of high stress. Evaluate 

within design specs the potentiaJ 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. IWB is 4-11, 5-6, 333 
down, damaged fuel & 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 
assemblies, 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 & 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, 4-17 338 
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 SS 4-21, 4-22 339 
down, damaged fuel & instrumentation & Ni alloys are not susceptible to 
assemblies. EMBR/TE 

Loss of core support, impair reactor shut Not stated ASME Sect. XI, NRC recommendation: Until an 5-12 to 5- 340 
down, damaged fuel & instrumentation Subsect. IWB, & agreement is reached on the draft 15 
assemblies. Sect III, Subsect staff discussion paper on fatigue, 

NG-5200 reanalysis the issue is unresolved 
of usage factors

Loss of core support, impair reactor shut 
down, damaged fuel & instrumentation 
assemblies.

Not stated ASME Sect. Xl, 
Subsect. IWB

ASME Sect Xl. Subsect. IWB, 
exam. category B-N-3 is effective for 
internals that are or can be rendered 
accessible

5ý-4 341
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Matil.4ill Unn,,fnMuvav ARD mechanism ARtD effects
I

Lower Internals 
Assembly

W: Lower Support 
Columns or CE: 
Core Support 
Columns

Not stated CASS

342 Lower Internals B&W:Lower Grid Not stated SS Not stated CORRISCC, Crack initiation & 

Assembly Assembly Support CORR/CREV growth, loss of 

Posts material 

343 Lower Internals B&W:Lower Grid Not stated SS Not stated CORR/ASCC Crack initiation & 

Assembly Assembly Support growth 

Posts 

344 Lower IntemaJs B&W:Lower Grid Not stated SS Not stated CORR, CORR/PIT Loss of material, 

Assembly Assembly Support corrosion product 

Posts buildup 

345 Lower Internals B&W:Lower Grid Not stated SS Not stated ERO/CORR Wall thinning, loss o 

Assembly Assembly Support material 
Posts 

346 Lower Internals B&W:Lower Grid Not stated SS Not stated WEAR Attrition 

Assembly Assembly Support 
Posts 

347 Lower Internals B&W: Lower Grid Not stated SS Not stated CREEP Change in 

Assembly Assembly Support dimension 
Posts 

348 Lower Internals B&W:Lower Grid Not stated SS Not stated RELAX Loss of preload 
Assembly Assembly Support 

Posts 

349 Lower Internals B&W:Lower Grid Not stated SS Not stated EMBR/TE Loss of fracture 

Assembly Assembly Support toughness 
Posts 

350 Lower Internals B&W:Lower Grid Not stated SS Not stated FAT Cumulative fatigue 

Assembly Assembly Support damage 
Posts 

351 Lower Internals W: Lower Support Not stated CASS Not stated EMBR/AR 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 initiation & 

Assembly Columns or CE: CORR/CREV growth, loss of 

Core Support material 
Columns 

353 Lower Internals W: Lower Support Not stated CASS Not stated CORR/IASCC Crack initiation & 

Assembly Columns or CE: growth 
Core Support 
Columns 

354 Lower Internals W: Lower Support Not stated CASS Not stated CORR, CORR/PIT Loss of material, 

Assembly Columns or CE: corrosion product 
Core Support buildup 
Columns 

355 Lower Internals W: Lower Support Not stated CASS Not stated ERO/CORR Wall thinning, loss c 

Assembly Columns or CE: material 
Core Support 
Columns

OhM 4k It'= •.= • ml•,•RaM-=f

Not stated WE"AR Attrition
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Loss of core support, impair reactor shut Not stated Non significant NRC recommendation: Crevices are 4-6 to 4-9 342 
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 CORRISCC of 
(More) components with crevices or 

creviced geometry 
Loss of core support, impair reactor shut Not stated ASME Section Xi, ASME Section XI, Subsect. IWB is 4-11, 5-6, 343 
down, damaged fuel & instrumentation Subsection IWB effective for intemals that are or can 5-7 
assemblies. be rendered accessible 
Loss of core support, impair reactor shut Not stated Non-significant NRC recommendaton: 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 corrosive environment 
CORR/PIT in PWR 
environ 

Loss of core support, impair reactor shut Not stated Not stated Non-significant because SS is 4-14 345 
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 4-19 346 
down, damaged fuel & instrumentation to relative motion 
assemblies.  
Loss of core support, impair reactor shut Not stated Not stated Non-significant because operating 4-15 347 
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, 4-17 348 
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 SS 4-21, 4-22 349 
down, damaged fuel & instrumentation & Ni alloys are not susceptible to 
assemblies. EMBR/ITE 
Loss of core support, impair reactor shut Not stated Non-significant NRC recommendabon: Until an 4 26 to 4- 350 
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. Xl, ASME Sect. XI, Subsect. IWB, 5-4 351 
down, damaged fuel & instrumentation Subsect. IWB exam. category B-N-3 is effective for 
assemblies 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 4-9 352 
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 pf CORR/SCC of 
specificati components with crevices or 

creviced geometry 
Loss of core support, impair reactor shut Not stated ASME Section X1, ASME Section XI, Subsect. IWB is 4-11, 5-6, 353 
down, damaged fuel & 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, 4-2 354 
down, damaged fuel & instrumentation because SS is not assurance that components made 
assemblies. 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 4-14 355 
down, damaged fuel & instrumentation resistant to ERO/CORR, low fluid 
assemblies. flow, pH & particulate control in 

coolant & operating pressures 
preclude cavitation

Loss or core support. impair reactor snut 
Jown. damaged fuel & instrumentation 
assemblies.

NOt stated Not stated Non-significant because not subject 
to relative motion

4-19 35E

Page 678I
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bnant Untearil Manufacturer ARD mechanism ARD effects

357 Lower Internals W: Lower Support Not stated CASS Not stated CREEP Change in 

Assembly Columns or CE: dimension 
Core Support 
Columns 

358 Lower. Internals W: Lower Support Not stated CASS Not stated RELAX Loss of preload 
Assembly Columns or CE: 

Core Support 
Columns 

359 Lower Internals W: Lower Support Not stated CASS Not stated EMBR/TE Loss of fracture 
Assembly Columns or CE: toughness 

Core Support 
Columns 

360 Lower Internals W: Lower Support Not stated CASS Not stated FAT Cumulative fatigue 
Assembly Columns or CE: damage 

Core Support 
Columns 

361 Lower Internals W: Lower Support Not stated SS, Ni alloy Not stated EMBR/AR Loss of fracture 

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

362 Lower Internals W: Lower Support Not stated SS, Ni alloy Not stated CORR/SCC, Crack initiabon & 

Assembly Column Bolts or CE: CORR/CREV growth, loss of 
Core Support matenal 
Column Bolts, or 
B&W: Lower Grid 
Assembly Bolts 

363 Lower Internals W: Lower Support Not stated SS, Ni alloy Not stated CORR/IASCC Crack initiaton & 
Assembly Column Bolts or CE: growth 

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

364 Lower Internals W: Lower Support Not stated SS, Ni alloy Not stated CORR, CORR/PIT Loss of materal.  
Assembly Column Bolts or CE: corrosion product 

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

365 Lower Internals W: Lower Support Not stated SS, Ni alloy Not stated ERO/CORR Wall thinning, loss o 
Assembly Column Bolts or CE: materiaJ 

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

366 Lower Internals W: Lower Support Not stated SS. Ni alloy Not stated WEAR Attrition 
Assembly Column Bolts or CE: 

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

367 Lower Internals W: Lower Support Not stated SS. Ni alloy Not stated CREEP Change in 
Assembly Column Bolts or CE: dimension 

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

368 Lower Internals 
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 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 
assemblies. creep is a concern 

Loss of core support, impair reactor shut Not stated Not stated Non-significant because 4-16, 4-17 3568 
down, damaged fuel & instrumentation components do not depend on 
assemblies. preload 

Loss of core support, impair reactor shut Not stated Ferrite content NRC recommendaton: Ferrite 5-10, 5-11 359 
down, damaged fuel & instrumentation screening criteria & content screening criteria is 
assemblies. ASME Sect. Xl, 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 to 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. XA, ASME Sect. Xl. Subsect. IWB, 5-4 361 
down, damaged fuel & instrumentation Subsect IWB exam. category B-N-3 is effective for 
assemblies. 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 4-9 362 
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 

icrevicad geometry 
Loss of core support, impair reactor shut Not stated ASME Section XI, ASME Section X1. Subsect IWB is 4-11, 5-6. 363 
down, damaged fuel & 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, 4-25 364 
down, damaged fuel & instrumentation because SS is not assurance that components made 
assemblies. 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 4-14 365 
down, damaged fuel & instrumentation resistant to ERO/CORR, low fluid 
assemblies. flow, pH & particulate control in 

coolant, & operating pressures 
predclude 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 fuel & instrumentation temps. are well below levels at which 
assemblies. creep is a concern

Loss of core support, impair reactor shut 
down. damaged fuel & instrumentation 
assemblies.

Not stated ASME Sect. Xl.  
Subsect. IWB

ASME Sect. Xl, Subsect. IWB, 
exam. category B-N-3 is effective for 
detecting cracked or missing bolts & 
corrective action includes root cause 
determination

5-7, 5-8 368
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369 Lower Internals W. Lower Support Not stated SS, Ni alloy Not stated EMBRITE Loss of fracture 
Assembly Column Bolts or CE: toughness 

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

370 Lower Internals W: Lower Support Not stated SS, Ni alloy Not stated FAT Cumulative tatigue 
Assembly Column Bolts or CE: damage 

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

371 Lower Internals W:Radial Keys & Not stated SS Not stated EMBR/1R Loss of fracture 
Assembly Clevis Inserts toughness 

372 Lower Internals W:Raclia Keys & Not stated SS Not stated CORR/SCC, Crack initiation & 
Assembly Clevis Inserts CORR/CREV growth, loss of 

material 

373 Lower Internals W:Radial Keys & Not stated SS Not stated CORR/IASCC Crack :nibabon & 
Assembly Clevis Inserts growth 

374 Lower Internals W:Radiai Keys & Not stated SS Not stated CORR, CORR/PIT Loss of material, 
Assembly Clevis Inserts corrosion product 

buildup 

375 Lower Internals W:Radial Keys & Not stated SS Not stated ERO/CORR Wall thinning, loss ol 
Assembly Clevis Inserts material 

376 Lower Internals 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 Internals W:Radial Keys & Not stated SS Not stated RELAX Loss of preload 
Assembly Clevis Inserts 

379 Lower Internals W:Radial Keys & Not stated SS Not stated EMBR/TE Loss of fracture 
Assembly Clevis Inserts toughness 

380 Lower Internals W:Radial Keys & Not stated SS Not stated FAT Cumulative fatigue 
Assembly Clevis Inserts damage 

381 Lower Internals CE: Core Support Not stated SS Not stated EMBR/IR Loss of fracture 
Assembly Barrel Snubber toughness 

Assemblies or B&W: 
Lower Grid Cylinder 
Guide Blocks 

382 Lower Internals CE: Core Support Not stated SS Not stated CORR/SCC, Crack iniutation & 
Assembly Barrel Snubber CORR/CREV growth, loss of 

Assemblies or B&W: material 
Lower Grid Cylinder 
Guide Blocks

LOWer iriermals 
Assembly

CE: C-ore Support 
Barrel Snubber 
Assemblies or B&W: 
Lower Grid Cylinder 
Guide Blocks

riot SMaxeo NOt stated CORR/IASCC Crack initiation & 
growth

Page S9A
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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 
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 recommendabon: Until an 4-26 to 4- 370 
down, damaged fuel & instrumentation based on fatigue agreement is reached on tie 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 fabncated 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 XI, Subsect. IWB is 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 from SS are not exposed to locally 
CORR or corrosive environment 
CORR/PIT in PWR 
environ.  

Core support loss, LOCA. Not stated Not stated Non-significant because SS is 4-14 375 
resistant to ERO/CORR, low fluid 
flow, pH & parbculate control in 
coolant, & operating pressures preclude cavitation 

Core support loss, LOCA. Not stated ASME Sect. X1, ASME Sect. Xl, Subsect. IWB, 5-9 376 
Subsect IWB exam. category B-N-3 is effective 

program for detection of WEAR 
Core support loss, LOCA. Not stated Not stated Non-significant because operating 4-1S 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 support loss, LOCA. Not stated Non-significant NRC recommendation: Until an 4-26 to 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. X1, ASME Sect. Xl. Subsect IWB, 5-4 381 
Subsect IWB exam. category B-N-3 is effective for 

intemals that are or can be rendered 
accessible 

Loss of core support during LOCA. Not stated Non-significant NRC recommendation: Crevices are 4-6 to 4-9 382 
because fabricated known promote SCC in SSs even in 
of SS: stress levels the absence of high stress. Evaluate 
within design spec the potentiaJ of CORRISCC of 
(More) components with crevices or 

creviced geometry

Table 9.1 Gall Report for NUMARC Industry Reports

Document: IR 90-05, PWR Vessel Internals Industry Report 
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Loss ot core'support during LOCA. Not stated ASME Section Xl, 
Subsection IWB

ASME Section Xl, Subsecl IWB is 
effective for internals that are or can 
be rendered accessible

4-11,5-6.  
5-7

383
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384 Lower Internals CE: Core Support Not stated SS Not stated CORR, CORR/PIT Loss of material, 

Assembly Barrel Snubber corrosion product 

Assemblies or B&W: buildup 

Lower Grid Cylinder 
Guide Blocks 

385 Lower Internals CE: Core Support Not stated SS Not stated ERO/CORR Wall thinning, loss ol 

Assembly Barrel Snubber material 

Assemblies or B&W: 
Lower Grid Guide 
Blocks 

386 Lower Intemals CE: Core Support Not stated SS Not stated WEAR Attrition 

Assembly Barrel Snubber 
Assemblies or B&W: 
Lower Grid Guide 
Blocks 

387 Lower Intemals CE: Core Support Not stated SS Not stated CREEP Change in 

Assembly Barrel Snubber dimension 

Assemblies or B&W: 
Lower Grid Guide 
Blocks 

388 Lower Internals CE: Core Support Not stated SS Not stated RELAX Loss of preload 

Assembly Barrel Snubber 
Assemblies or B&W: 
Lower Grid Guide 
Blocks 

389 Lower Internals CE: Core Support Not stated SS Not stated EMBRITE Loss of fracture 

Assembly Barrel Snubber toughness 
Assemblies or B&W: 
Lower Grid Guide 
Blocks 

390 Lower Internals CE: Core Support Not stated SS Not stated FAT Cumulative fatigue 

Assembly Barrel Snubber damage 
Assemblies or B&W: 
Lower Grid Guide 
Blocks 

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Item System StructurelComp Subcomponent Materials Manufacturer ARD mechanism ARD effects 

1 Class 1 Structures BWR Reactor Foundation & Concrete Not stated FRZ-THAW Scaling, cracking, & 

Building & PWR Exterior Concrete spalling 
Shielding Building & Below Grade 
BWR Reactor 
Building with Steel 
Superstructure 

2 Class 1 Structures BWR Reactor Foundation & Concrete Not stated LEACH Increase of porosity 

Building & PWR Extenor Concrete & permeability 
Shielding Building & Below Grade 
BWR Reactor 
Building with Steel 
Superstructure 

3 Class 1 Structures BWR Reactor Foundation & Concrete Not stated AGR-CHEM Increase of porosity 

Building & PWR Exterior Concrete & permeability, 
Shielding Building & Below Grade cracking, & spalling 

BWR Reactor 
Building with Steel 
Superstructure . .... .. ........ . .

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

Foundation & 
Exterior Concrete 
Below Grade

rxpansion & 
cracking

Concrete Not stated AGRE-AC4
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Q- K_ ....... erros ................... ,Rreco,,• nh,• S•; mmendrlauons P'age 14. item Loss of core support during LOCA. Not stated Non-significant NRC recommendation: There is no 4-24, 4-25' 384 

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-tignificant because SS is 4-14 385 

resistant to ERO/CORR, low fluid 
flow, pH & particulate control in 
coolant, & operating pressures 
preclude cavitation 

Loss of core support during LOCA. Not stated ASME Sect. XI, ASME Sect Xl, Subsect- IWB, 5-9 386 
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 concern 

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, 4-22 389 
& 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, 
revew 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 4-3 to 4-8 1 
containment. located in a geographic regon 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 shielding & protection of primary Not stated Not stated Non-significant for components not 4-8 to 4- 2 
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 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 snielding & protection of primary 
containment.

Not stated Not stated Non-significant for aggregates from 
regions known not to cause 
reactions, or were tested in 
accordance with ASTM C295 or 
C227, or if found reactive provisions 
of AC1 201.2R were followed- (See 
IR90-01 & 90-10)

4-16 to 4
19

D .4lI .I i• ,-- I--

-41



Table B.1 Gall Report for NUMARC Industry Reports 

Document IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL
I

Page 61A

u•n,.,fujtumr ARD mechanism

tern~ Sytn ~ .. U C fl ~ I Concrete I oIsae CORR/RE
5'

6

7

Class 1 Structures

Class 1 Structures

Class 1 Structures

Class 1 Structures

_____ I

9

1C

Class 1 Structures

Class 1 Structures

I3WM a-:cator Building & PWR 
Shielding Building & 
BWR Reactor 
Building with Steel 
Superstructure
BWR Reactor 
Building & PWR 
Shielding Building 
BWR Reactor 
Building with Steel 
Superstructure
BWR Reactor 
Building & PWR 
Shielding Building & 
BWR Reactor 
Building with Steel 
Superstructure

BWR Reactor 
Building & PWR 
Shielding Building & 
BWR Reactor 
Building with Steel 
Su perstructure

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

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

Exterior Concrete 
Below Grade

SN.. .. s.. I t CREEP
-oundatior &.  

Exterior Concrete 
Below Grade

.un.a..r stated I, SHRINK
Foundton &.  
Exterior Concrete 
Below Grade

. -t..tt eFAT

F-oundlation 8 
Exterior Concrete 
Below Grade

1-ounda~d & rATHe
Foundation & 
Exterior Concrete 
Below Grade

4... - II ~lFT Ania d~ub~ r SETE(ppial
t-oudt•IWon & 
Exterior Concrete 
Below Grade

only to concrete 
foundations)

ARD effects

Superstructure 
11 Class 1 Structures BWR Reactor Extenor Concrete Concrete Not stated FRZ-THAW Scaling, cracking. & 

Building & PWR Above Grade spalling 

Shielding Building & 
IBWR Reactor 

Building with Steel 
Superstructure 

12 Class 1 Structures BWR Reactor Extenor Concrete Concrete Not stated LEACH Increase o" porosity 

Building & PWR Above Grade & permeability 

Shielding Building & 
BWR Reactor 
Building with Steel 
Superstructure 

I 

13 Class 1 Structures BWR Reactor Extenor Concrete Concrete Not stated AGR-CHEM Increase of porosity 

Building & PWR Above Grade & permeability, 

Shielding Building & 
cracling, & spalling 

BWR Reactor 
Building with Steel 
Superstructure Ir_..___tAR Cpno 

~~Wt Ieco ~ .t No~t stated 1AGREAC Expansion &
141 Class 1 Structures

151 Class 1 Structures

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

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

Above Grade

I 1 I .

Extenor Concrete 
Above Grade

Oraclang, spalling,
loss of bond. & loss 
of material

crackingCo

tORR/EConcrete Nots•taed

I

,

I

I

II | .i iS..... &

loss of bond, & loss 
of material 

Deformation 

Cracling 

Cumulative tatigue 
damage 

Cathodic protection 
effect on bond 
strength 

Cracking. in-crease 
in component stress 
level, distortion

Concrete

Concrete I•V• •k•

concrete

v•,,,N t te;oncrete

N t t o saeConcrete



Page 61B

Effct f Ain onComonet uncionConri toF-1- eoFWU Prugs nemprogs Report Recommendations Page No. Itemr 7ose shielding &protection of primary 1 N -otstated Select inlant- ifi' I

program, e.g. ground 
water monitoring, 
inspection. & testing

g & protection of onmrarv I nt sta=te jK + iI .. I
IOUt S OLtLU

Sris item was not the focus or tmis 
NRC review.(See IR90-01 & 90-10)

Non-significant because the 
compressive stresses are low.

5-7 to 5-9

4-41 -43

5

Iding & protection of primaryv INt st ... , .. ...
OflL SLCIU:P Non-significant because most 

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

4-44, 4-451'7

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, 4-8 9 containment 
protection systems operate at a level 

well below the 1000 mA/ftA2 level 
that cause degradation.  

Lose shielding & protection of primary Not stated Plant settlement Structure settlement monitoring 5-4, 5-5 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 4-3 to 4-8 11 containment 
located in a geographic region of 

weathering index <100 day-in./yr: or 
concrete mix design meets air 
content & water-to-cement ratio 
requirements of ACI 318-63 or ACI 
349-85.(See IR 90-01 & 90-10) 1 Lose shielding & protection of priary 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 C295 or 
C227, or if found reactive provisions 
of ACI 201.2R were followed. (See 

Lose_ _ 1&n o N-eIR90-01 & 90-10) Lose shieldina & orotnctinn of nnrrm.-,J iMJo et*=. ki,^, ., ^ .. . .
Non-signihcant for concrete not 
exposed to aggressive environment 
(pH <11.5 chlorides >500 ppm); or 
Doncrete mix meets the 
requirements of ACI 318-63 or 349
55 (air content 3-6% water-to
:ement ratio 0.35-0.45).

4-20 to 4
23 & 4-49 
to 4-51

1E

Table B.A Gall Report for NUMARC Industry Reports 

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL Effect of Agiqoc o~nn Purctinn tnnh~ih tM=l,

containment.

Lose shieldin
containment.

Lose shiel
containment

6

containment
IW1 sLatt•

|L
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Document- IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL

Page 62A

Men.m .feeurhat AI:D mechanism ARD effects
I1

261 Class 1 Structures BWH Reactor 
Building & PWR 
Shielding Building & 
BWR Reactor 
Building with Steel 
Superstructure

Interior C,.oncrete 
Walls/Columns; 
Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls

eRnm Systemn Srutuirwo.uinp Subcomponent a
16 Class 1 Structures BWR Reactor Extenor Concrete Concrete Not stated CREEP Deformation 

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

17 Class 1 Structures BWR Reactor Extenor Concrete Concrete Not stated SHRINK Cracking 

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

18 Class 1 Structures BWR Reactor Exterior Concrete Concrete Not stated FAT Cumulative fabgue 

Building & PWR Above Grade damage 

Shielding Building & 
BWR Reactor 
Building with Steel 
Superstructure 

19 Class 1 Structures BWR Reactor Extenor 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 Interior 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 I Structures BWR Reactor Interior Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength & 

Building & PWR Walls/Columns; modulus 

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/IR Loss of strength & 

Building & PWR Walls/ Columns; modulus 
Shielding Building & Interior Concrete 
BWR Reactor Slabs/ Beams; & 
Building with Steel Masonry Block 
Superstructure Walls 

24 Class 1 Structures BWR Reactor Interior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spaeling, 

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 Interior 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 

-. 1 K. -.. - 1~ ~

m•AmMl' &l • I

wnretruel, mot k~u ot S •]rl nl i•1 i• to



Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Effect of A in on Corn nent Function Contrib to Failure Reprted rogs Rd. s Report Recommendations P e No. Item s shielding & protection of primary Not stated Not stated 

tNon-significant se the 
tontainment. compressive stresses are low.  

Lose shielding & protection of primary Not stated Not stated Non-significant se most 4-44, 4-4 17 containmentNo-infctbeasmot 44,-5 

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

Lose shielding & protection of primary Not stated Not stated Non-significant b concrete 4-72to 4- 18 containment, 
structures are designed according to 83 

ACI 318 or its equivalent.  

Lose shielding & protection of primary Not stated Not staterd

Lose shielding & protection of primary Not stated 
containment

Lose shielding & protection of primary Not stated 
containment

Lose shielding & protection of primary Not stated 
containment

Lose shielding & protection of primary Not stated 
containment I

Lose shielding & protection of primary Not stated 
containment

Lose shielding & protection of primary Not stated 
:ontainment

Lose s=hiedi :1ng ,1 protection of primary Not stated 
containment

4ot stated I

N 

N 

Nc 

No 

No 

Nol

lot stated I

Ot stated

ot stated

it stated I

tstated

t stated t

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

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.  
Same as for foundation & exterior 
concrete above & below grade 

Non-significant for concrete 
maintained at <66_C (150 F) & I 
areas at <93-C (200-F), or plant
specific justification is provided in 
iccordance with ACI 349-85; & for 
embedded steel or rebar maintained 
it <316 deg C 
Ion-significant because radiation 4 
lose is low compared to the level 4 
ausing degradation.  

Ion-significant for concrete not 4 
xposed to aggressive environment 2 
pH <11.5 chlorides >500 ppm), or tc 
oncrete mix meets the 
Nquirements of ACI 318-63 or 349
5 (air content 3-6% water-to
ement ratio 0.35-0.45) 
on-significant because the 4 
nmpressive stresses are low.  

on-sIgnificant because most 
increte shrinkage occurs in first 

years of a structure's life.

I 

a 

8 
CO 
N 

cc 
fly

4-84, 4-85

4-13 to 4
is

4-16 to 4

19 

4-24 to 4

29 & 4-52 
4-53 

4-29 -4 1; 
4-53 -59 

$-20 to 4
.3 & 4-49 
o4-51

-41 -43 25

44, 4-45

120 

21 

3

Table B.1 Gall Report for NUMARC Industry Reports

containment.

Page 62B

c c h e (• rE B: PA N c( N•



Page 63A
Table B.1 Gall Report for NUMARC Industry Reports

Document IR 90-06, Class 1 Structures Industr 
Reviewed by: D. C. Ma/C. Chopra, ANL 

Item System Struct", •Comp
27 Class 1 Structures

291 Class 1 Structures

30 Class 1 Structures

31 Class 1 Structures

321 Class 1 Structures

331 Class 1 Structures

34_tlass 1 Structures

351 Class 1 Structures

36 Class 1 Structures

371 Class 1 Structures

381 Class 1 Structures

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

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

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

L Superstructure

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

y Report

Subcompo--•e•t Materials 
interior Concrete Concrete, Mortar 
Walls/ Columns; 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls
Intenor Concrete
Interior Concrete 
Walls/ Columns; 
Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls

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

Structural Steel, 
Metal Siding (Metal 
siding only for BWR 
Reactor Building 
with Steel 
Superstructure) 
Structural Steel, 
Metal Siding (Metal 
siding only for BWR 
Reactor Building 

wieh St"e) 
Superstructure)

structural Steel

Manufacturer Not stated

Concrete. Mortar N ~ot stated

ARD mechanism ARD effects 
MASON-BLOC Cracking of masonry 
-Applicable only to block walls 
masonry block walls 

FAT (Applicable onlyCumulatie fatigue 

to concrete damage

Mortar I Not stated I CATH

U8If ELEei[�i F-TFMMP

Carbon steel Not stated EMBR/IR

_____________ + �...  Carbon steel Not statea LMJflfl IS! UWCISIT��

Structural Steel Carbon steel Not stated iFAT

Cathodic protection 
effect on bond 
strength 

Loss of strength & 

modulus 

Loss of fracture 
toughness 

Loss of material 

Cumulative tatgue 
damage

Steel Piles Carbon steel Not stated CORR Loss of material

Metal Siding, Metal 
Roofing

Control Foundation & 
Room/Building Extenor Concrete 

Below Grade

Conlrol 
Room/Building

Foundabon & 
Extenor Concrete 
Below Grade

Control Roorn/ Foundation & 
Building Exterior Concrete 

Below Grade

Carbon steel Not stated CORR Unresolved Loss of material

Concrete i Not stated FRZ-THAW

Concrete Not stated LEACH

Concrete
- J Not stated AGR-CHEM"nr-esoHvEM 

Unresolved

Scaling, cracking, & 
spalling 

Increase of porosity 
& permeability

Increase of porosity
Increase of porosity & permeability, 
cracking, & spalling

C.:arbon steel

CORRnresovdNot statedCarbon steel

No tated

ir

1 1

structures)

28 Class 1 Structures

I .....C t , oncr

__ d Not stae



Table B.1 Gall Report for NUMARC Industry Reports Page 63B

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

-V_______________ F rag no. iImm Lose shielding & protection of primary Not stated I&E Bulletin 80-11 & inspection of Bulletin 80-11 & 5-14, 5-15 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 mAlftA2 level 
that cause degradation.  

Lose shielding & protection of primary Not stated Not stated Degradation is non-significant for 4-64, 4-65 30 containment. structural steel components, metal & 4-70 4
sidings, & liners maintained at 71 
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-specfic This item was not the focus of this 5-11, 5-12 32 containment, program for below NRC review.  
grade stiuctiral steel 
not period. (More) 

Lose shielding & protection of primary Not stated Not stated Non-significant because steel 4-72 to 4- 33 containment. structures are designed according to 83 
AJSC Code or equivalent 

Lose shielding & protection of primary Not stated Not stated Non-significant because piles driven 4-60, 4- 34 containment in undisturbed soil are unaffected & 61 
those driven in disturbed soil suffer 
minor corrosion in a small area of 
metal.  

Lose shielding & protection of primary Not stated Pressure retaining NRC recommendation: 5-12, 5-13 35 containment. capability testing in Demonstrate how building 
accordance with pressunzation test is effective in 
plants technical timely detection of corrosion specs. 

_ degradation.  
Lose protection of safety related control Not stated Not stated Non-significant for component 4-3 to 4-8 36 equipment. located in a geographic region of 

weathering index <1 00 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 flowing water or 12 

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

Lose protetiobn of saet related4 ~ntrl KI ý#_A C.-1~..~-~- - - -.

equipment. program that may 
include monitoring of 
ground water chern 
(More)

I his item was not the focus of this 
NRC review.

5-7 to 5-S

•Q•d• nrnn•



Table B.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Ite b~em h11jht nv.,Irnm .Subconw

Page 64A

mnonent Materials Manufacturer ARD mechanism ARD effects

531 Class 1 Structures Control 
Room/Building

Exterior Concrete 
Above Grade

daumulatve fatgue damage

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, spaling, 

Room/Building Exterior Concrete Unresolved loss of bond, & loss 

Below Grade of material 

41 Class 1 Structures Control Foundation & Concrete Not stated CREEP Deformation 

Room/Building Extenor Concrete 
Below Grade 

42 Class 1 Structures Control Foundation & Concrete Not stated SHRINK Cracking 
Room/Building Exterior Concrete 

_ Below Grade 

43 Class 1 Structures Control Foundation & Concrete Not stated FAT Cumulatviw iatigue 

Room/Building Extenor Concrete damage 
Below Grade 

44 Class 1 Structures Control 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 Control Extenor Concrete Concrete Not stated LEACH Increase of porosity 

Room/Building Above Grade & permeability 

48 Class 1 Structures Control Extenor Concrete Concrete Not stated AGR-CHEM Increase of porosity 

Room/Building Above Grade & permeability, 
cracking, & spalling 

49 Class 1 Structures Control Extenor Concrete Concrete Not stated AGREAC Expansion & 

Room/Building Above Grade cracking 

50 Class 1 Structures Control Extenor Concrete Concrete Not stated CORR/RE Cracking, spalling, 

Room/Building Above Grade loss of bond, & loss 
of material 

51 Class 1 Structures Control Extenor Concrete Concrete Not stated CREEP Deformation 

Room/Building Above Grade 

52 Class 1 Structures Control Exterior Concrete Concrete Not stated SHRINK Cracking 

Room/Budding Above Grade

Concrete I"A INotstated



Page 4B
Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL

R..I nmn� Reor;ecommendations Page No. Item

Lose protection of safety relatea contol 
equipment.

structures are designed according to 
ACI 318 or its equivalent

Effect of Aging on C~omponent Funcuon L.ountrt iu .-rur= n -. '.,-- ,,-
Lose protection of safety related control Not stated Not stated Non-significant for components 4-16 to 4- 39 

equipment constructed from aggregate taken 19 
from regions other than those known 
to cause alkali-aggregate reaclions, 
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 item was not the focus of this 5-7 to 5-9 40 

equipment. program, e.g. ground NRC review.  
water monitoring, 
inspection, & testing Non-igniican becausethe_4-41-43_41 

Lose protection of safety related control Not stated Not stated Non-significant because the 4-41 -43 41 

equipment. compressive stresses are ow.  

Lose protection of safety 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 to 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 at a level 
well below the 1000 mA/ftA2 level 
that cause degradation.  

Lose protection of safety related control Not stated Plant settlement Structure settlement monitoring 5-4, 5-5 45 

equipment. monitoring program. dunng construction & continued 
dunng operation for soft soil or 
changes in ground water.  

Lose protection of safety related control Not stated Not stated Non-significant for components 4-3 to 4-8 46 

equipment. located in a geographic region of 
weathering index <100 day-in./yr; or 
concrete mix design meets air 
content & 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- 47 

equipment. 
exposed to flowing water or 12 
constructed using ACI 201 2R-77 to 
ensure dense, well-cured concrete 
wth low permeability.  

Lose protection of safety related control Not stated Not stated Non-significant for components not 4-13 to 4- 48 

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 Non-significant for components 4-16 to 4- 49 

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 Not stated Non-significant for concrete not 4-20 to 4- 50 

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

. .. .. .. .... .k, +,- Non-significant because concrete 4-72 to 4- .5

83Not Siawu 0 S



Page GSA

--..... n....L --Materials manuac urer ARD mechanism ARD effects 54 Class 1 Structures Control Extenor Concrete Concrete Not stated CATH Cathodic protection Room/Building Above Grade effect on bond 
strength 

55 Class 1 Structures Control Interior Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity Room/Building Wails/Columns; & permeability, 
Intenor Concrete cracking, & spalling 
Slabs/Beams; & 
Masonry Block 
Walls 

56 Class 1 Structures Control Intenor Concrete Concrete, Mortar Not stated AGREAC Expansion & 
Room/Building Walls/Columns; cracking 

Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls 57 Class 1 Structures Control Interior Concrete Concrete, Mortar Not stated ELE-TEMP Loss of strength & Room/Building Walls/Columns; modulus 
Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls 

58 Class 1 Structures Control Interior Concrete Concrete, Mortar Not stated EMBR/1R Loss of strength & 
Room/Building Walls/Columns; modulus 

Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls 

59 Class 1 Structures Control Interior Concrete Concrete, Mortar Not stated CORR/RE Cracking, spalling, Room/Building Walls/Columns; loss of bond, & loss Interior Concrete of material 
Slabs/Beams; & 
Masonry Block 
Walls 

6C Class 1 Structures Control Interior Concrete Concrete, Mortar Not stated CREEP Deformation 
Room/Building Walls/Columns; 

Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls 

61 Class 1 Structures Control Room/ Interior Concrete Concrete, Mortar Not stated SHRINK Cracking 
Building Walis/Columns; 

Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls 62 Class 1 Structures Control Interior Concrete Concrete, Mortar Not stated MASON-BLOC Cracking of masonry Room/Building Wails/Columns; (Applicable to block walls 
Intenor Concrete masonry block wails) 
Slabs/Beams; & 
Masonry Block 
Walls 

63 Class 1 Structures Control Room/ Intenor Concrete Concrete, Mortar Not stated FAT (Applicable only Cumulative fabgue Building Walls/Columns; to concrete damage 
Intenor Concrete structures) 
Slabs/Beams; & 
Masonry Block 
Walls 

1641 Class 1 Structures Corntrol I IM-i rý __+ If ..

Room/Building

nuoJ iUi 

Room/Building

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

i , __W I kI
tructraj SteeI

1UJTIi.rUw, M.Iorw-

Carbon steel

N1OT slatea

Not stated

CATH

ELE-TEMP

Cathodic protection 
effect on bond 
strength

Loss of strength & 
modulus
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Effect of Aqinq on Component Function Contrib to Failure

Page 65B

RteDorted Dnmos Rd nrnn� R.�t�nvt �
Lose protection of safety related control Not stated Not stated Non- significant becuse cathodic 4-84,4-85 54 
equipment- protection systems operate at a level 

well below the 1000 mA/ftA2 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 & extenor 4-16 to 4- 56 
equipment. concrete above & below grade 19 

Lose protecton of safety related control Not stated Not stated Non-significant for concrete 4-24 to 4- 57 
equipment. maintained at <66_C (150-F) & IocaJ 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 protection of safety related control Not stated Not stated Non-significant because radiation 4-29-41, 58 
equipment. dlose 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 to 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 protection of safety related control Not stated Not stated Non-significant because most 4-44, 4-45 61 
equipment. concrete shrinkage occurs in first 

five years of a structure's life.  

Lose protection of safety related control Not stated I&E Bulletin 80-11 & Inspection of Bulletin 80-11 & 5-14, 5-15 62 
equipment. Information Notice monitoring & corrective action of 

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

Lose protection of safety related control Not stated Not stated Non-significant because concrete 4-72 to 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 because cathodic 4-84, 4-85 64 
equipment. protection systems operate at a level 

well below the 1000 mAtftA2 level 
that cause degradation.

Lose protecton OT safety related contol 
equipment

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

4-64, 4-6! 
& 4-70, 4
71

6E

It,=,•
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ftnfl.%aSt* U~trti=Hld Mtanufacturer ARD mechanism
!

791 Class 1 Structures Auxiliary Building; 
Diesel Generator 
Building; Turbine 
Building; & Utility/ 
Piping Tunnels

Foundation & 
Exterior Concrete 
Below Grade

Concrete SE I I LE- (Applicable 
only to concrete 
foundations)

raoKdng, increase in component stress 
level, distortion.

Page GSA

ARD effects

Not stated

66 Class 1 Structures Control Structural Steel Carbon steel Not stated EMBR/IR Loss of fracture 

Room/Building toughness 

67 Class 1 Structures Control 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 fatigue 

Room/Building damage 

69 Class 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 spalling 
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 Beiow Grade cracking, & spalling 
Building; & Utility/ 
Piping Tunnels 

73 Class 1 Structures Auxiliary Building; Foundation & Concrete Not stated AGREAC Expansion & 

Diesel Generator Exterior Concrete cracding 
Building; Turbine Below Grade 
Building; & Utility! 
Piping Tunnels 

74 Class 1 Structures Auxiliary Budding, Foundation & Concrete Not stated CORR/RE Cracking, spalling, 

Diesel Generator Exterior Concrete Unresolved loss of bond, & loss 

Building; Turbine Below Grade of material 
Building; & Utility/ 
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 Building; Foundation & Concrete Not stated SHRINK Cracking 

Diesel Generator Exterior Concrete 
Building; Turbine Below Grade 
Building; & Utility/ 
Piping Tunnels 

77 Class 1 Structures Auxiliary Building; Foundation & Concrete Not stated FAT Cumulative fatigue 

Diesel Generator Exterior Concrete damage 
Building; Turbine Below Grade 
Building; & Utility/ 
Piping Tunnels 

78 Class 1 Structures Auxiliary Building; Foundation & Concrete Not stated CATH Catriodic protection 

Diesel Generator Exterior Concrete effect on bond 
Building; Turbine Below Grade strength 
Building; & Utility/ 
Piping Tunnels
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T ____............... ... y .... r-,____._ __,._.,, __.______r,, , -- V_ ecomme w .. n **v r-aUe NO. iteIm Lose protection of safety 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 
riot perodicaily 
(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 Non-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 4-3 to 4-8 70 

equipment located in a geographic region of 
weathering index <100 day-inchtyr 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 protection of safety related Not stated Select plant-specific This item was not the focus of this 5-7 to 5-9 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 4-16 to 4- 73 
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 Select plant-specific This item was not the locus of this 5-7 to 5-9 74 
equipment program, e.g. ground NRC review.  

water monitoring, 
inspection, & testing 

Lose protectbon of safety related Not stated Not stated Non-significant because the 4-41 -43 75 
equipment. compressive stresses are low.  

Lose protecton of safety related Not stated Not stated Non-significant because most 4-44, 4-45 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 4-72 to 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/ftA2 level 
that cause degradation.

equipment.
110tL SL4LWU

monitonng program.
Structure settement monitonring 
drunng construction & continued 
dunring operation for soft soil or 
changes in ground water.

5-4, 5-5 79
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Page 67A

inlnn~ii Manufaturer ARD mechanism ARD effects
I

901 Class 1 Structures Auxiliary Buiding; 
Diesel Generator 
Building; Turbine 
Building; & Utility/ 
Piping Tunnels

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

cracking

80 Class 1 Structures Auxiliary Building; Exterior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, & 

Diesel Generator Above Grade spaeling 
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 

82 Class 1 Structures Auxiliary Building; Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity 

Diesel Generator Above Grade & permeability, 
Building; Turbine cracking, & spalling 
Building; & Utility/ 
Piping Tunnels 

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 material 
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; & Uility/ 
Piping Tunnels 

88 Class 1 Structures Auxiliary Building: Extenor Concrete Concrete Not stated CATH Cathodic protection 
Diesel Generator Above Grade effect on bond 
Building; Turbine strength 
Building; & Ublity/ 
Piping Tunnels 

89 Class 1 Structures Auxiliary Building; Interior Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity 
Diesel Generator Walls/ Columns; & permeability, 
Building; Turbine Interior Concrete cracking, & spelling 
Building; & Utility/ Slabs/Beams; & 
Piping Tunnels Masonry Block 

Walls

U=t•riJd•

Munr-M,Concrete, Mortar N•ot stated
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Effect of Aging on Component Function Contrib to Failure Reported progs 
Lose protection of safety related Not stated Not stated 
equipment

Lose protection of safety relted equipment.  

Lose protection of safety related 
equipment 

Lose protection of safety related 
equipment.  

Lose protecton of safety related 
equipment.

Not stated Not stated

Not stated

Not stated Not stated

Not stated ITNot statedf

Relprogs p mmenaons Page No. Item
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 
requirements of ACI 318-63 or ACI 349-85.
349-85.  r 1. I _____

.uge NO. iteni
4-3 to 4-8

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.

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.

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.

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-

4-8 to 4
12

4-13 to 4
15

4-16 to 4
19

80

81

82

83

I ___________ 
_____

4-20 to 4
23 & 4-49 
to 4-51

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 4-44,4-4 86 equipment. concrete shrinkage occurs in first 
five years of a structure's life.  

Lose protection of safety related Not stated Not tate .

Lose protection of safety related 
equipment

Not stated Not stated

structures are designed according to 
ACI 318 or its equivalent.

Non-significant because cathodic 
protection systems operate at a level 
well below the 1000 mA/ft^2 level 
that cause degradation.

ose protection of safetA related NI, -,, + _

poeco o safey retLUU 
equipment-

NOt statec

'INo stated

[. -Il
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.  
Same as for foundation & extenor 
concrete above & below grade

4-72 to 4
83

4-844-851 88

4-13 to 4
15 

4-16 to 4
19

equipment

squipment.

87Non-significant because concrete

L
o stated 4-13 to 4

15

I

Not stated '

&A

Nnt Rf•t=tt

tatecl 
Not •t• h=•,-•

S....... v•
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Page GSA

U.n,,fw•htar ARfl mechanism ARD effects

102 Class 1 Structures Auxiliary Building; 
Diesel Generator 
Building; Turbine 
Building; & Utility/ 
Piping Tunnels

damagecmuon suml

tom System Structure/Comp SuDcompon•nt iunil. ....-.-....... ................  

91 Class 1 Structures Auxiliary Budding; 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 Budding; 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 

W a lls _ _ _ _ _ C r a c i n g,__ _ _ _ _ _ 

93 Class 1 Structures Auxiliary Budding; Interior Concrete Concrete, Mortar Not stated CORR/RE Craclong, s&palong, 
Diesel Generator Walls/ Columns; loss of bond, & loss 
Building; Turbine Interior Concrete of material 
Building; & Utility/ Slabs/ Beams; & 
Piping Tunnels Masonry Block 

Walls 

94 Class 1 Structures Auxiliary Building; Interior Concrete Concrete, Mortar Not stated CREEP Deformation 

Diesel Generator Walls/ Columns; 
Building; Turbine Interior Concrete 
Building; & Utlity/ Slabs/Beams; & 
Piping Tunnels Masonry Block 

Walls 

95 Class 1 Structures Auxiliary Budding; Interior Concrete Concrete, Mortar Not stated SHRINK Crackdng 

Diesel Generator Walls/ Columns; 
Building; Turbine Interior Concrete 
Building; & Utility/ Slabs/Beams; & 
Piping Tunnels Masonry Block 

Walls 

96 Class 1 Structures Auxiliary Budding; 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 block wall) 

Building; & Utility/ Slabs/Beams; & 
Piping Tunnels Masonry Block 

Walls 

97 Class 1 Structures Auxiliary Budding; Interior 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; Interior Concrete Concrete, Mortar Not stated CATH Cathodic protection 

Diesel Generator Walls/ Columns; effect on bond 

Building; Turbine Interior Concrete strength 

Building; & Utility/ Slabs/Beams: & 
Piping Tunnels Masonry Block 

Walls __ _ _ _ _ _ _ Lossfstrngth_ 

99 Class 1 Structures Auxiliary Budding, Structural Steel Carbon steel Not stated ELE-TEMP Loss of strength & 

Diesel Generator modulus 
Building. Turbine 
Building: & Utility/ 
Piping Tunnels 

100 Class 1 Structures Auxiliary Budding; Structural Steel Carbon steel Not stated EMBR/IR Loss of fracture 

Diesel Generator toughness 

Building: Turbine 
Building; & Utility/ 
P ip in g T u n n e ls N t t eC R U r o e L s f m e i 

101 Class 1 Structures Auxiliary Building. Structural Steel Carbon steel Not stated CORR Unresolved Loss of material 
Diesel Generator 
Building: Turbine 
Building: & Utility/ 
Piping u. .. ...... , Tune F =AT Cumulative faboue

II11| i lili, i i,,i,SItUCtureJ Steel

il • |
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Effect io nCmpo Function Contrib to Failure
Lose protection of safety related
equipment

Lose protection of safety related 
equipment.  

Lose protection of safety related 
equipment.  

Lose protection of safety related 
equipment.  

Lose protection of sa't y related 
equipment.  

Lose protecton of safety related 
equipment.

Lose protection of safety related 
equipment.  

Lose protection of safety related 
equipment.

Not stated 

Not stated 

Not stated

N'ot stated

I j,�* � 
1'

Not stated Not stated

I&E Bulletin 80-11 & 
Information Notice 
No. 87-67.

Repore progs Rei.progs Report Recommendations Page No. Iter,
Non-significant for concrete 
maintained 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 
embedded steel or rebar maintained at <316 dog C.

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

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 ratio 0.35-0.45).

cement ratio 0 35-0.45)
Non-significant because the 
compressive stresses are low.

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

I 4 _____ 1
Inspection of Bulletin 80-11 & 
monitoring & corrective action of 
Info. Notice 87-67.

N -ot Tstated iiottt., +;ý !.. .. .

Not stated Not stati

Lose protection of safety related Not stated Not stated 
squipment.

Lose protectuon or safety related 
equipment.

Loequipment offey reated eqluipment

Not stated

'Not stated

Not stated

Select plant-specific 
program for below 
grade structural steel 
not (More)

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

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

4-29 -41; 
4-53 -59

4-20 to 4
23 & 4-49 
to 4-51

4-41 -43

91

92

93

94

I 1__ 
4-44, 4-4-9 95

5-14, 5-15

4-72 to 4
83

9E

97

I t. - I _______ A ___

ACO nrninr.umnn a* ... *,.., ,.,i..�a .,� -- - . . 4. - - - __________
o . oJ, seaIty reiateu 

equipment.
NOt stated Not stated

Non-significant because cathodic 
protection systems operate at a level 
well below the 1000 mAfA2 level 
that cause degradation.  

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

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

4-84, 4-8! 

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

4-65 -68, 
4-71

9E

This item was not the focus of this 5-11, 5-11 101 
NRC review.

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

4-72 to 4
83

qd

INot 

stated

11 
_

ýýý

D .,(.,,,.4 IP'b • | .....

|
,equipment

Nt t d sae

Ntttd ae

ot stated
Not stated Nc

Not stated
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U1f~isla Mnnufnr�turer ARD mechanIsm ARD effects

116 Class 1 Structures
Above Grade & permeability, 

cracking, & spailing

item Systemrnurin. p S '*I ._ .............. ........  

103 Class 1 Structures Auxiliary Building; Steel Piles Carbon steel Not stated CORR Loss of material 

Diesel Generator 
Building; Turbine 
Building; & Utlity/ 
Piping Tunnels 

104 Class 1 Structures Radwaste Building Foundaton & 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 Foundation & Concrete Not stated AGR-CHEM Increase of porosity 

Exterior Concrete Unresolved & permeability, 

Below Grade cracking, & spailing 

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 Unresolved 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 Foundaton & Concrete Not stated FAT Cumulative fatigue 

Exterior Concrete damage 

Below Grade 

1121 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 

Extenor 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 spelling 

115 Class 1 Structures Radwaste Building Extenor Concrete Concrete Not stated LEACH Increase of porosity 

Above Grade & permeability 

r. • 6 .Nt stated APR-CHEIVM Increase of porosity
Radwaste Bu•ioldng
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Lose protection of safety related Not stated Not stated Non-significant because piles driven 4-60, 4-61 103 
equipment in undisturbed soil are unaffected & 

those driven in disturbed soil suffer 
minor corrosion in a small area of 
metal.  

Radiation Release. Not stated Not stated Non-significant for component 4-3 to 4-8 104 
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.  

Radiation Release. Not stated Not stated Non-significant for components not 4-8 to 4- 105 
exposed to flowing water or 12 
constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability.  

Radiation Release. Not stated Select plant-specific This item was not the focus of this 5-7 to 5-9 106 
program that may NRC review.  
include monitoring of 
ground water (More) 

Radiation Release. Not stated Not stated Non-significant for components 4-16 to 4- 107 
constructed from aggregate taken 19 
from regions other than those known 
to cause alkaii-aggregate reactions, 
or aggregates tested in accordance 
with ASTM C295 or C227 were 
shown to be non-reactive.  

Radiation Release. Not stated Select plant-specific This item was not the focus of this 5-7 to 5-9 108 
program, e.g. ground NRC review.  
water monitoring, 
inspection, & testing_ 

Radiation Release. Not stated Not stated Non-significant because the 4-41 -43 109 
compressive stresses are low.  

Radiation Release. Not stated Not stated Non-significant because most 4-44, 445 110 
concrete shrinkage occurs in first 
five years of a structure's life.  

Radiation Release. Not stated Not stated Non-significant because concrete 4-72 to 4- 111 
structures are designed according to 83 
ACI 318 or its equivalent.  

Radiation Release. Not stated Not stated Non-significant because cathodic 4-84, 4-85 112 
protection systems operate at a level 
well below the 1000 mA/t^A2 level 
that cause degradation.  

Radiation Release. Not stated Plant settlement Structure settlement monitoring 5-4, 5-5 113 
monitoring program. during construction & continued 

during operation for soft soil or 
changes in ground water.  

Radiation Release. Not stated Not stated Non-significant for components 4-3 to 4-8 114 
located in a geographic region of 
weathering index <100 day-in./yr; or 
concrete mix design meets air 
content & water-to-cement ratio 
requirements of ACI 318-63 or ACI 
349-85.  

Radiation Release. Not stated Not stated Non-significant for components not 4-8 to 4- 115 
exposed to flowing water or 12 
constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability.

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.

4-13 to 4
15

116
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Materials Manufacturer ARD mechanism ARD effects
117 Class 1 Structures Radwaste Building Extenor 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 material 

119 Class 1 Structures Radwaste Building Extenor Concrete Concrete Not stated CREEP Deformaton 
Above Grade 

120 Class 1 Structures Radwaste Building Extenor Concrete Concrete Not stated SHRINK Cracking 
Above Grade 

121 Class 1 Structures Radwaste Building Extenor Concrete Concrete Not stated FAT Cumulative tatigue 
Above Grade damage 

122 Class 1 Structures Radwaste Building Extenor Concrete Concrete Not stated CATH Cathodic protecton 
Above Grade effect on bond 

strength 

123 Class 1 Structures Radwaste Building Interior Concrete Concrete, Mortar Not stated AGR-CHEM Increase of porosity 
Walls/ 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/IR Loss of strength & 
Walls/ Columns; modulus 
Intenor 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 
Intenor Concrete of material 
Slabs/ Beams; & 
Masonry Block 
Walls 

128 Class 1 Structures Radwaste Building Intenor Concrete Concrete, Mortar Not stated CREEP Deformation 
W:-s/ Columns; 
I÷n:-,or Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls

1291 Class 1 Structures Radwaste Building Interior Concrete 
Walls/ Columns; 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls

Concrete, Mortar Not stated SHRINK Cracking
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Radiation Release. Not stated Not stated Non-significant for components 4-16 to 4- 117 

constructed from aggregate taken 19 
from regions other than those known 
to cause aikali-aggregate reactions, 
or aggregates tested in accordance 
with ASTM C295 or C227 were 
shown to be non-reactive.  

Radiation Release. Not stated Not stated Non-significant for concrete not 4-20 to 4- 118 
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).  

Radiation Release. Not stated Not stated Non-significant because the 4-41 -43 119 
compressive stresses are low.  

Radiation Release. Not stated Not stated Non-significant because most 4-44, 4-45 120 

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

Radiaton Release. Not stated Not stated Non-significant because concrete 4-72 to 4- 121 

structures are designed according to 83 
ACI 318 or its equivalent.  

Radiation Release. Not stated Not stated Non-significant because cathodic 4-84, 4-85 122 

protection systems operate at a level 
well below the 1000 mA/ftA2 level 
that cause degradation.  

Radiation Release. Not stated Not stated Non-significant for components not 4-13 to 4- 123 

exposed to aggressive environment 15 
(pH <5.5, chloride >500 ppm, & 

sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
lintermittent periods only.  

Radiation Release. Not stated Not stated Same as for foundation & exterior 4-16 to 4- 124 
concrete above & below grade 19 

Radiation Release. Not stated Not stated Non-significant for concrete 4-24 to 4- 125 
maintained at <66_C (150-F) & IocaJ 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 dog C.  

Radiation Release. Not stated Not stated Non-significant because radiation 4-29 -41; 126 
dose is low compared to the level 4-53 -59 
causing degradation.  

Radiation Release. Not stated Not stated Non-significant for concrete not 4-20 to 4- 127 
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).  

Radiation Release. Not stated Not stated Non-significant because the 4-41 -43 128 
compressive stresses are low.

Radiation Release. Not stated Not stated Non-significant because most 
concrete shrinkage occurs in first 
five years of a structure's life.

4-44, 4-45 129

Page 70B
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inonant Mat~rbaI3 UnnUf2a�tUrav A�fl m�hnni.m

i'4ci %Aass i Stucures1 Inerior Concrele 
Walls/Columns; 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block
Walls

%oncrete, MOrtar Not siated CORR/RF Cracking, spalling, 
loss of bond, & loss 
of material

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 Class 1 Structures Radwaste Building Interior Concrete Concrete, Mortar Not stated FAT (Applicable only Cumulative fatgue 
Walls/ Columns; to concrete damage 
Interior Concrete structures) 
Slabs/Beams; & 
Masonry Block 
Walls 

132 Class 1 Structures Radwaste Building Intenor Concrete Concrete, Mortar Not stated CATH Cathodic protection 
Walls/ Columns; effect on bond 
Interior Concrete strength 
Slabs/Beams; & 
Masonry Block 
Walls 

133 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 Steel Carbon steel Not stated CORR Unresolved Loss of material 

136 Class 1 Structures Radwaste Building Structural Steel Carbon steel Not stated FAT Cumulative fatigue 
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 
Interior 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 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block 
Wails 

141 Class 1 Structures Switchgear Room Interior Concrete Concrete, Mortar Not stated EMBR/IR Loss of strength & 
Walls/ Columns; modulus 
Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls

afwltag~rlef rOOIT
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ReDorted Droas Relromas RenDort Rmcnmmflndntions Pwinitm
Radiation Release. Not stated I&E Bullebn 80-11 & Inspection of Bullebn 80-11 & 5-14, 5-15 130 

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

Radiation Release. Not stated Not stated Non-significant because concrete 4-72 to 4- 131 
structures are designed according to 83 
ACI 318 or its equivaJent.  

Radiation Release. Not stated Not stated Non-significant because cathodic 4-84, 4-85 132 
protection systems operate at a level 
well below the 1000 mAtftA2 level 
that cause degradation.  

Radiation Release. Not stated Not stated Degradabon is non-significant for 4-64. 4-65 133 
structural steel components, metal & 4-7C. 4
sidings, & liners maintained at 71 
temperatures <371 deg C (<700-F).  

Radiation 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 steel 
not period. (More) 

Radiation Release. Not stated Not stated Non-significant because steel 4-72 to 4- 136 

structures are designed according to 83 
AISC Code or equivalent_ 

Radiation 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 smaJl area of 
metal.  

Lose protection of safety related Not stated Not stated Non-significant for components not 4-13 to 4- 138 
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 4-16 to 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 protection of safety related Not stated Not stated Non-significant for concrete 4-24 to 4- 140 
equipment. maintained at <66_C (150-F) & local 29 & 4-52 

areas at S3_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 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 protection of swet' re[laed 
equipment.

Not Stated NOt stated Non-significant tor 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 3-60/6 water-to
cement ratio 0.35-0.45).

4-20 to 4-.  
23 & 4-49 
to 4-51

142
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iDonmit Uaterinle; Mnnufa�tur.r Lian mrn.�hunimm
143 Class 1 Structures Switchge. Room Intenor 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 Intenor Concrete Concrete, Mortar Not stated FAT (Applicable only Cumulative fatigue 
Walls/ Columns; to concrete damage 
Intenor Concrete structures) 
Slabs/ Beams; & 
Masonry Block 
Walls 

146 Class 1 Structures Switchgear Room Interior Concrete Concrete, Mortar Not stated CATH Cathodic protection 
Walls/ Columns; effect on bona 
Intenor Concrete strength 
Slabs/ Beams; & 
Masonry Block 
Walls 

147 Class 1 Structures Switchgear Room Masonry Block Concrete, Mortar Not stated MASON-BLOC Cracking of masonry 
Walls block wails 

148 Class 1 Structures Switchgear Room Structural Steel Carbon steel Not. stated ELE-TEMP Loss of strengrM & 
modulus 

149 Class 1 Structures Switchgear Room Structural Steel Carbon steel Not stated EMBR/IR Loss of fracture 
toughness 

150 Class I Structures Switchgear Room Structural Steel Carbon steel Not stated FAT Cumulative tatigue 
damage 

151 Class 1 Structures Switchgear Room Steel Piles Carbon steel Not stated CORR Loss of materiaj 

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 Auxliary 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, & spalling 

155 Class 1 Structures Auxiliary Feedwater Foundation & Concrete Not stated AGREAC Expansion & 
Pump House Extenor Concrete cracking 

Below Grade

1;M %.sIar ~utwres uxiialry reegwwaer 
Pump House

r-ounuaron a 
Extenor Concrete 
Below Grade

Concrete Not stated ;UHHR/IRE 
Unresolved

Cracking, spalling, 
loss of bond, & loss 
of matenal

Al•r'J •ff•
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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, 4-45 144 
equipment. concrete shrinkage occurs in first 

five years of a structure's life.  

Lose protection of safety related Not stated Not stated Non-significant because concrete 4-72 to 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 mA/ft^2 level 
that cause degradation.  

Lose protection of safety related Not stated I&E Bulletin 80-11 & Inspection of Bulletin 80-11 & 5-14, 5-15 147 
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 4-72 to 4- 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 corrosion in a small area of 
metal.  

Loss of leedwater. Not stated Not stated Non-significant for component 4-3 to 4-8 152 
located in a geographic region of 
weathenng 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.  

Loss of teedwater. Not stated Not stated Non-significant for components not 4-8 to 4- 153 
exposed to flowing water or 12 
constructed using ACI 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 5-7 to 5-9 154 
program that may NRC review.  
include monitoring of 
ground water (More) I 

Loss of feedwater. Not stated Not stated Non-significant for components 4-16 to 4- 155 
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.

Loss of feedwater. Not stated Select plant-specific 
program, e.g. ground 
water monitoring, 
inspection, & testing

This item was not the focus of this 
NRC review

5-7 to 5-9 1 156
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157 Class 1 Structures Auxiliary 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 
1591 Class 1 Structures Auxlkary Feedwater Foundation & Concrete Not stated FAT Cumulative fatigue 

Pump House Exterior Concrete damage 
Below Grade 

160 Class 1 Structures Auxilktry Feedwater Foundation & Concrete Not stated CATH Cathodic protection 
Pump House Extenor Concrete effect on bond 

Below Grade strength 

161 Class 1 Structures Auxiliary Feedwater 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 Feedwater Exterior Concrete Concrete Not stated FRZ-THAW ScaJing, cracking, & 
Pump House Above Grade spalling 

163 Class 1 Structures Auxiliary Feedwater Extenor Concrete Concrete Not stated LEACH Increase of porosity 
Pump House Above Grade & permeability 

164 Class 1 Structures Audliary Feedwater Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity 
Pump House Above Grade & permeability, 

cracking, & spelling 

165 Class 1 Structures Au)dliry Feedwater Exteenor Concrete Concrete Not stated AG REAC Expansion & 
Pump House Above Grade cracking 

166 Class 1 Structures Auxiliary Feedwater Extenor Concrete Concrete Not stated CORR/RE Cracking, spalling, 
Pump House Above Grade loss of bond, & loss 

of material 

167 Class 1 Structures Auxiliary Feedwater Exterior Concrete Concrete Not stated CREEP Deformation 
Pump House Above Grade 

168 Class 1 Structures Auxiliary Feedwater Extenor Concrete Concrete Not stated SHRINK Cracking 
Pump House Above Grade 

169 Class 1 Structures Auxliary Feedwater Exterior Concrete Concrete Not stated FAT Cumulative fatlgue 
Pump House Above Grade damage 

170 Class 1 Structures Auxiliary Feedwater Extenor Concrete Concrete Not stated CATH Cathodic protection 
Pump House Above Grade effect on bond 

strength

171, Class 1 Structures Auxiliary Feedwater 
Pump House

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

Concrete, Mortar Not stated AGR-CHEM Increase of porosity 
& permeability, 
cracking, & spalling
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Loss of Ieeater Not stated Not stated Non-significant because the 4-41-43 157 

compressive stresses are low.  Loss of teedwater. Not stated Not stated Non-si cant because most 4-44,4-4 158 

concrete shrinkage occurs in first five yeals of a structure's life.  
Loss of feedwater. Not stated Not stated rNon-significant because concrete 4-72 to 4-15 

structures are designed according to 83 Aate 318 or-s• - - its equivalent. 1'9 
Loss of eedwater. Not stated Not stated Non-significant because cathodic 4-84,4-8 160 

protection systems operate at a level 
well below the 1000 mA/ft^2 level Loss of feedwater. Not stated Plant settlement Structure settlement monitoring 5-4 . 161 

monitoring program. during construction & continued 
during operation for soft soil or 
changes in ground water.  Loss of eewater N 

"--a--e--N--t"Non-significant for components 4-3 to 4-8 162 
located in a geographic region of 
weathering index <100 day-in./yr; or 
concrete mix design meets air 
content & water-to-cement ratio 
requirements of ACI 318-63 or AC) 

Loss of feedw~ater Ntsae Not stte Nn-igicat for components not4-to- 16 349-85.  

exposed to flowing water or 12 
constructed 

using ACI 201.2R-77 to 
ensure dense, well-cured concrete .ossof eed ater • ot •-- • - -- - • with low permeability.  Loss of feedwater. Not stated Not stated Non-significant for components not 4-13 to 4- 164 
exposed to aggressive environment 15 (pH <5.5, chloride >500 ppm, & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 

Lossof eed ater N~ s•-'• '• • -- - Nts•-•'• " -- • intermittent niodls ont .  Loss of feedwater. Not stated Not stated Non-significant for components 4-16 to 4- 165 
onsbructed 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,-reaclbve.  Loss of feedwater. Not stated Not stated Non-significant for concrete not 4-20 to 4- 166 
exposed to aggressive environment 23a 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 feedwater. 
Not stated Non-signifcant because the 4-41.-43 167 s ecompressive 

stresses are low.  LsofNon-sigstated N sta- 
-- nificant because most 4-44,4-4 168 
concrete shrinkage occurs in first 
five years of a structure's fife.  

Loss of feedwater. Not stated Not stated Non-significant because concrete 4-72to4- 169 
structures are designed according to 83 
ACt 318 or its equivalent 

Loss of teedwater Not stated Not stated Non-significant because cathodic 4-84,4-8 170 
protection systems operate at a level well below the 1000 mAMAt2 level • - that cause dec radation.  

Loss of feedwater. Not state N•o "a for omponen ots 4no 3t o4 17 

(PH <5.5, chloride >500 ppm,& sulfate > 1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.
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"172 Class 1 Structures Auy Feedwater Interior Concrete Concrete. Mortar 

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

ass 1 Structures

ass 1 Structures

177 

1~

4 Cl 

5 Cl 

6 CI 

77C 

78 C 

79 

180 

181 

182

lass 1 Structures

Class 1 Structures

Class 1 Structure

Class 1 Structure 

Class 1 StructurE

77 lass 1 Stuctres
Interior Concrete Concrete, Mortar 
Walls/ Columns;

Int• 
Sla 
Ma 

W=

erior Concrete hbs/ Beams; & 
Lsonry Block 
alls

Is

Auiary Feedwater 
Pump House 

Au)dlktry Feedwater 
Pump House 

Auxihary Feedwater 
Pump House 

Auxiazy Feedwater 
Pump House 

Auohary Feedwater 
Pump House 

AwJliary Feedwater 
Pump House 

Auxiliary Feedwate 
Pump House 

Auxliary Feedwate 
Pump House 

Auwaliary Feedwate 
Pump House 

s Auxhla Feedwat' 
Pump House

183 Class 1 Structures Auxiliary Feedwater Structural Steel 

Pump House 

184 Class 1 Structures AD9a Feedwater Structural Steel 
Pump House

r

ncrete, Mortar

increte, Mortar

Intenor Concrete C 
WaJls/ Columns; 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls 
Interior Concrete 
Walls/ Columns., 
Interior Concrete 
Slabs/ Beam's; & 
Masonry Block 
Walls 

Interior Concrete 
Walls/ Columns; 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls 
Interior Concrete 
Walls/ Columns; 
Interior Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls 
Inttenor Concrete 
Walls/ Columns; 
Interior Concrete 
Slabs/ Beanms; & 
Masonry Block 
'Walls 
Interior Concrete 
Walls/ Columns; 
Intenior Concrete 
Slabs/ Beams; & 
Masonry Block 
Walls 
Interior Concrete 
Walls/ Columns; 
Intenior Concrete 
Slabs/ Beams; & 
Masonry Block~al 

rStructural Steel

o 

Co 

C 

C 

C

Concrete, Mortar

Concrete, Mortar

Carbon steel 

Carbon steel 

Carbon steel 

Carbon steel
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Manufacturer ARD mechanism M=RD effects 
Not stated AGREAC sxaison & 

cracking 

Not stated ELE-TEMP Loss of strength &

t stated EMBR/IR

t stated CORRIRE

No 

Nc 

Nc 

N 

N 

I'

ot stated SHRINK

ot stated

Jot stated

MASON-BLOC 
(Applicable only to 
masonry block walls 

FAT (Applicable onl 

to concrete 
structures)

Not stated CATH

Not stated ELE-TEMP

Not stated j EMBR/IR

Loss of strength & 

modulus 

Crac..ng, spalling, 
loss of bond, & loss 
of material

D 

C

)eformaton 

racking

Cracking of masonry 
block walls 

Cumulative fatigue 

damage 

Cathodic protection 
effect on bond 
strength 

Loss of strength & 

modulus 

Loss of fracture 
tughness

Not stated CORR Unresolved Loss of material 

Not stated FAT Cumulative fatigue 

damage

oncrete, Mortar
lass 1 Stuctures

lass 1 Structures

Structural Steel

ot stated CREEP

7

1

oncrete, Mortar

,=r @r 

el

oncrete, Mortar



Table B.1 Gall Report for NUMARC Industry Reports 

Document, IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/C. Chopra, ANL 
Effect of Aoina on Comoonent Function Contrib to Failure

Page 74B

ReDorted Droas ReI.Droas Report Recommendations Paae No. Item
Loss of feedwater. Not stated Not stated Same as for foundation & extenor 4-16 to 4- 172 

concrete above & below grade 19 

Loss of feectwater. Not stated Not stated Non-significant for concrete 4-24 to 4- 173 
maintained at <66-C (150-F) & Ioca 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 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 4-20 to 4- 175 
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 feedwater. Not stated Not stated Non-significant because the 4-41 -43 176 
compressive stresses are low.  

Loss of teedwater. 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 Bulletin 80-11 & Inspecton 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 4-72 to 4- 179 
structures are designed according to 83 
ACI 318 or its equivalent.  

Loss of feedwater. Not stated Not stated Non-significant because cathodic 4-84, 4-85 180 
protection systems operate at a level 
well below the 1000 mAtft^2 level 
that cause degradation.  

Loss of feedwater. Not stated Not stated Degradation is non-significant for 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 degradation.  

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 feedwater. Not stated Not stated Non-significant because steel 
structures are designed according to 
AJSC Code or equivalent.

4-72 to4
83

184



Table 9.1 Gail Report for NUMARC Industry Reports 

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL
I

1991 Class 1 Structures Containment Internal Structural Steel & 
Structures I Stainless Steel Liner

Carbon steel & 
Stainless steel

Not stated CORRAGSCC & 
CORR/CREV 
Unresolved

Loss of material, 
crack initation & 
growth

Page 75A

U..�m mf.,�hp.v A�fl mai�h*ni�mn ARD miffcts

185 Class 1 Structures Auxiliary Feedwater Steel Piles Carbon steel Not stated CORR Loss of materiaJ 
Pump House 

186 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated AGR-CHEM Increase of porosity 
Structures Walls/ Columns & & permeability, 

Interior Concrete cracking, & spalling 
Slabs/ Beams 

187 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated AGREAC Expansion & 
Structures Walls/ Columns & cracking 

Interior Concrete 
Slabs/ Beams 

188 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated ELE-TEMP Loss of strength & 
Structures Walls/ Columns & modulus 

Interior Concrete 
Slabs/ Beams 

189 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated EMBRAIR Loss of strength & 
Structures Walls/ Columns & modulus 

Interior Concrete 
Slabs/ Beams 

190 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated CORR/RE Cracking, spalling, 
Structures Walls/ Columns & loss of bond. & loss 

Interior Concrete of matenal 
Slabs/ Beams 

191 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated CREEP Deformation 
Structures Walls/ Columns & 

Interior Concrete 
Slabs/ Beams 

192 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated SHRINK Cracking 
Structures Walls/ Columns & 

Interior Concrete 
Slabs/ Beams 

193 Class 1 Structures Containment Internal Interior Concrete Concrete Not stated FAT Cumulative fatigue 
Structures Walls/ Columns & damage 

Interior Concrete 
Slabs/ Beams 

194 Class 1 Structures Containment Internal 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 of strength & 
Structures Stainless Steel Liner Stainless steel modulus 

196 Class I Structures Containment Internal Structural Steel & Carbon steel & Not stated EMBR/IR Loss of fracture 
Structures Stainless Steel Liner Stainless steel toughness 

197 Class 1 Structures Containment IntemaJ Structural Steel & Carbon steel & Not stated CORR Unresolved Loss of material 
Structures Stainless Steel Liner Stainless steel 

198 Class 1 Structures Containment Internal Structural Steel & Carbon steel & Not stated FAT Cumulative fatigue 
Structures Stainless Steel Liner Stainless steel damage

•M•lM•f



Table B.1 Gall Report for NUMARC Industry Reports 

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

Page 75B

R~ente ra ReL�roaa Renort Recommendationa PaeN.Item

Loss of shielding. Not stated Select plant-specific 
program to address 
crevice corrosion & 
IGSCC.

This item was not the focus of this 
NRC review.

5-9 to 5
11

19C_

Loss of feedwater. Not stated Not stated Non-significant because piles dnven 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 shielding. Not stated Not stated Non-significant for components not 4-13 to 4- 186 
exposed to aggressive environment 15 
(pH <5.5, chloride >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 4-16 to 4- 187 
constructed from aggregate taken 19 
from regions other than those known 
to cause alkali-aggregate reacbons, 
or aggregates tested in accordance 
with ASTM C295 or C227 were 
shown to be non-reactive.  

Loss of shielding. Not stated Not stated Non-significant for concrete 4-24 to 4- 188 
maintained at <66_C (150_F) & Iocal 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 dog 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 shielding- Not stated Not stated Non-significant for concrete not 4-20 to 4- 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, 4-45 192 
concrete shrinkage occurs in first 
five years of a structure's life.  

Loss of shielding. Not stated Not stated Non-significant because concrete 4-72 to 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 mAftA2 level 
that cause degradation.  

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

Loss of shielding. Not stated Not stated Non-significant because radiation 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 below NRC review.  
grade structural steel 

I not period. (More) 
Loss of shielding. Not stated Not stated Non-significant because steel 4-72 to 4- 198 

structures are designed according to 83 
_AISC Code or equivalent. I_ I_ I



Table B.1 Gall Report for NUMARC Industry Reports

Document- IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Item System StructurefComD Subcomnonent Materials Manuf~Mtu.rr

20C 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 Extenor Concrete Unresolved & permeability, 

Below Grade cracking, & spalling 

203 Class 1 Structures Fuel Storage Facility Foundation & Concrete Not stated AGREAC Expansion & 
& Refueling Canal Extenor Concrete cracking 

Below Grade 

204 Class 1 Structures Fuel Storage Facility Foundation & Concrete Not stated CORR/RE Cracking, spalling, 
& Refueling Canal Exterior Concrete Unresolved loss of bond, & loss 

Below Grade of material 

205 Class 1 Structures Fuel Storage Facility Foundation & Concrete Not stated CREEP Deformation 
& Refueling Canal Extenor Concrete 

Below Grade 
206 Class 1 Structures Fuel Storage Facility 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 Structures Fuel Storage Facility Foundation & Concrete Not stated SETTLE (Applicable Cracking, in-crease 
& Refueling Canal Extenor 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 spaJling 

211 Class 1 Structures Fuel Storage Facility Exterior Concrete Concrete Not stated LEACH Increase of porosity 
& Refueling Canal Above Grade & permeability 

212 Class 1 Structures Fuel Storage Facility Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity 
& Refueling Canal Above Grade & permeability, 

cracking, & spalling

el~ j.3 Cus 1 Stuctiures r-uei Storage Facilty Extenor Cioncrete 
& Refueling Canal Above Grade

Concrete NOt stated ,AGREAC Expansion & 
cracking

Page 76A
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Table 8.1 Gall Report for NUMARC Industry 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 Prons Ref.proos Report Recommendations Paae No. Item
Release of Ractabon/Hazardous Material. Not stated Not stated Non-significant for component 4-3 to 4-8 200 

located in a geographic region of 
weathenng index <100 day4nch/yr or 
concrete mix design meets the air 
content and water-to-cement ratio 
requirements of ACI 318-63 or ACI 
349-85.  

Release of Radiation/Hazardous Matenal. Not stated Not stated Non-significant for components not 4-8 to 4- 201 
exposed to flowing water or 12 
constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability.  

Release of Radiaton/Hazardous Material. Not stated Select plant-specific This item was not the focus of this 6-7 to 5-9 202 
program that may NRC review.  
include monitoring of 
ground water (More) 

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant for components 4-16 to 4- 203 
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.  

Release of Radiation/Hazardous Material. Not stated Select plant- specific This item was not the locus of this 5-7 to 5-9 204 
program, e.g. ground NRC review.  
water monitoring, 
inspection, & testing 

Release of Radiation/Hazardous Matenal. Not stated Not stated Non-significant because the 4-41 -43 205 
compressive stresses are low.  

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant because most 4-44, 4-45 206 

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

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant because concrete 4-72 to 4- 207 
structures are designed according to 83 
ACl 318 or its equivalent 

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant because cathodic 4-84, 4-85 208 
protection systems operate at a level 
well below the 1000 mAtA2 level 
that cause degradation.  

Release of Radiation/Hazardous Material. Not stated Plant settlement Structure settlement monitoring 5-4, 5-5 209 
monitoring program. during construction & continued 

during operation for soft soil or 
_changes in ground water.  

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant for components 4-3 to 4-8 210 
located in a geographic region of 
weathering index <100 day-in./yr: or 
concrete mix design meets air 
content & water-to-cement ratio 
requirements of ACI 318-63 or ACl 
349-85.  

Release of Radation/Hazardous Material. Not stated Not stated Non-significant for components not 4-8 to 4- 211 
exposed to flowing water or 12 
constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
_with low permeability.  

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant for components not 4-13 to 4- 212 
exposed to aggressive environment 15 
(pH <5.5, chloride >500 ppm, & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.

Release of Raciation/Hazardous Material. I Not stated Not stated Non-significant for components 
Donstructed from aggregate taken 
from regons 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

213

Page 76B



Table B.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Item stem Structure/ComD Subcomaonent

Page 77A

Materials Manufacturer ARD mechanism ARD effects
214 Class 1 Structures Fuel Storage Facility Extenor Concrete Concrete Not stated CORR/RE Cracking, spalling, 

& Refueling Canal Above Grade loss of bond, & loss 
of material 

215 Class 1 Structures Fuel Storage Facility Extenor Concrete Concrete Not stated CREEP Deformation 
& Refueling Canal Above Grade 

216 Class 1 Structures Fuel Storage Facility Exterior Concrete Concrete Not stated SHRINK Cracking 
& Refueling Canal Above Grade 

217 Class 1 Structures Fuel Storage Facility Exterior Concrete Concrete Not stated FAT Cumulative tatgue 
& Refueling Canal Above Grade damage 

218 Class 1 Structures Fuel Storage Facility 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; & permeablirty, 

Intenor Concrete cracking, & spaJihng 
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 

Interior Concrete 
Slabs/Beams; & 
Masonry Block 
Walls 

221 Class 1 Structures Fuel Storage Facility Intenor 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 Facility Interior Concrete Concrete, Mortar Not stated EMBRIAR Loss of strength, & 
& Refueling 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. spalling 
& Refueling Canal Walls/Columns; loss of bond, & loss 

Interior Concrete of material 
Slabs/ Beams; & 
Masonry Block 
Walls 

224 Class 1 Structures Fuel Storage Facility Intenor Concrete Concrete, Mortar Not stated CREEP Deformation 
& Refueling Canal Walls/Columns; 

Interior Concrete 
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
2261 Class 1 Structures Fuel Storage Facility 

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

Concrete, Mortar Not stated MASON-BLOC 
(Applicable only to 
masonry block walls

Cracking of masonr 
block walls



Table B1 Gall Report for NUMARC Industry Reports

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Effect of Aaina on Comoonent Function Contrib to FailureReird ra R.l.nroas Renort Recommendations P•a No. Item

Release of Radiabon/Hazardous Material. I Not stated I&E Bulletin 80-11 & 
Information Notice 
No. 87-67.

Inspection of Bulletin 80-11 & 
monitoring & corrective action of 
Info. Notice 87-67.

5-14, 5-1E 226

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant for concrete not 4-20 to 4- 214 
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).  

Release of Radiation/I-lazardous Matenal. Not stated Not stated Non-significant because the 4-41 -43 215 
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 Radiatbon/Hazardous Material. Not stated Not stated Non-significant because concrete 4-72 to 4- 217 
structures are designed according to 83 

_ACI 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 mAftA2 level 
_that cause degradation.  

Release of Radiation/Hazardous Material Not stated Not stated Non-significant for components not 4-13 to 4- 219 
exposed to aggressive environment 15 
(pH <5.5, chloride >500 ppm, & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only

Release of Radiation/Hazardous Material. Not stated Not stated Same as for foundation & extenor 4-16 to 4- 220 
concrete above & below grade 19 

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant for concrete 4-24 to 4- 221 
maintained at <66-C (150-F) & IocaJ 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.  

Release of Radiation/Hazardous Material. Not stated Not stated Non-significant because radiation 4-29 -4 1; 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 4-20 to 4- 223 
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).  

Release of Racdation/Hazardous Material. Not stated Not stated Non-significant because the 4-41 -43 224 
compressive stresses are low.  

Release of Raciabon/Hazardous Material. Not stated Not stated Non-significant because most 4-44, 4-45 225 
concrete shrinkage occurs in first 
five years of a structure's life.

Page 77B



Table B.1 Gall Report for NUMARC Indusltry Reports 

Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/C. Chopra, ANL Item SysemSructuredComn Sulb.rn

.r - " -- ' --- " " -- " _ i tu__ _ _ _ _ _ nm ,rn_ _m A N D e f fe c tsiiiU 227 Class 1 Structures Fuel Storage Facility Intenor Concrete Concrete, Mortar Not stated FAT (Applicable only Cumulative fatigue 
& Refueling Cana) Walls/ Columns; to concrete damage 

Interior Concrete structures) 
Slabs/ Beams, & 
Masonry Block 
Walls 

228 Class 1 Structures Fuel Storage Facility 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 Structures Fuel Storage Facility Structural Steel & Carbon steel & Not stated ELE-TEMP Loss of strength & 
& Refueling Canal Stainless Steel Liner Stainless steel modulus 

230 Class 1 Structures Fuel Storage Facility Structural Steel & Carbon steel & Not stated EMBR/IR Loss of fracture 
& Refueling Canal Stainless Steel Liner Stainless steel toughness 

231 Class 1 Structures Fuel Storage Facility Structural Steel & Carbon steel & Not stated FAT Cumulative fatigue 
& Refueling Canal Stainless Steel Liner Stainless steel damage 

232 Class 1 Structures Fuel Storage Facility Structural Steel Carbon steel Not stated CORR Unresolved Loss of material 
& Refueling Canal 

233 Class 1 Structures Fuel Storage Facility Stainless Steel Liner Stainless steel Not stated CORR/IGSCC & Loss of material, 
& Refueling Canal CORR/CREV crack initiation & 

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, & Extenor 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 spelling 

Grade 
240 Class 1 Structures Intake Structures, Foundation and Concrete Not stated CREEP Deformation 

Cooling Towers, & Exterior Concrete 
Spray Ponds Above & Below 

Grade

Page 78A
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Cooling Towers, & 
Spray Ponds

roundauon aria 
Exterior Concrete 
Above & Below 
Grade

C.oncrete Not stated SHRINK Cracking
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Table B.1 Gall Report for NUMARC Industry Reports

ReI.Droas ReotRecommendations Paae No. Item

Document. IR 90-06, Class I Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Effect of Aging on Component Function Contrib to Failure Reported procs
'Release of RadiatbonlHazardous Material,. Not stated Not stated Non-significant becuse concrete 4-72 to 4- 227 

structures are designed according to 83 
ACI 318 or its equivalent.  

Release of Radiabon/Hazardous Material. Not stated Not stated Non-significant because cathodic 4-84, 4-85 228 
protection systems operate at a level 
well below the 1000 mA/ftA2 level 
that cause degradation.  

Release of Rackation/Hazardous Material. Not stated Not stated Degradation is non-significant for 4-64, 4-65 229 
structural steel components, metaJ & 4-70, 4
sidings, & liners maintained at 71 
temperatures <371 deg C (<700_F).  

Release of Radiation/Hazardous Matenal. Not stated Not stated Non-significant because radiation 4-65 -68, 230 
dose is low compared to the level 4-71 
causing degradation.  

Release of Radation/Hazardous Matenal Not stated Not stated Non-significant because steel 4-72 to 4- 231 
structures are designed according to 83 
AISC Code or equivalent.  

Release of Radabon/Hazardous Material. Not stated Select plant-specific This item was not the focus of this 5-11, 5-12 232 
program for below NRC review.  
grade structural steel 
not period- (More) 

iRelease of Radabon/Hazardous Matenal. Not stated Current leakage Periodic monitoring of the leak chase 5-9 to 5- 233 
detection & inventory system drain lines and/or the leak 11 
monitoring system. detection sump are effective for earty 

detecbon-repair of leaks.  
Release of Radiabon/Hazardous Material. Not stated Not stated Non-significant because piles driven 4-60, 4-61 234 

in undisturbed soil are unaffected & 
those driven in disturbed soil suffer 
minor corrosion in a small area of 
metal.  

Loss of Heat Sink. Not stated Not stated Non-significant for component 4-3 to 4-8 235 
located in a geographic regon of 
weathering index <100 day-in./yr or 
concrete mix design meets air 
content & water-to-cement ratio 
requirements of ACI 318-63 or ACI 
349-85.  

Loss of Heat Sink. Not stated Not stated Non-significant for components not 4-8 to 4- 236 
exposed to flowing water or 12 
constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low pe•meability.  

Loss of Heat Sink. Not stated Reg. Guide 1.127. Reg. Guide 1.127 requires periodic 5-5 to 5-7 237 
inspection & evaluabon of concrete 
surfaces, structural cracking, 
settlement, & water passage.  

Loss of Heat Sink. Not stated Not stated Non-significant for components 4-16 to 4- 238 
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.  

Loss of Heat Sink. Not stated On-site inspection Reg. Guide 1.127 requires periodic 5-5 to 5-7 239 
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 Me 4-41 -43 240 
compressive stresses are low.

Loss of Heat Sink. Not stated Not stated Non-significant because most 
concrete shrinkage occurs in first 
five years of a structure's life.

4-44,4-45 241

Item

Page 78B
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Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Item System Stucture/Comp Subcomponent

Page 79A

Materials Manufacturer ARD mechanism ARD effects
242 Class 1 Structures Intake Structures. Foundation and Concrete Not stated ABRA Loss of 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, & Extenor 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.  

Grade 
246 Class 1 Structures Intake Structures, Interior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, & 

Cooling Towers, & Slabs/ Beams spelling 
Spray Ponds 

247 Class 1 Structures Intake Structures, Interior Concrete Concrete Not stated AGR-CHEM Increase of porosity 
Cooling Towers, & Slabs/ Beams & permeability, 
Spray Ponds cracking, & spalling 

248 Class 1 Structures Intake Structures, Intenor Concrete 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, Interior Concrete Concrete Not stated ABRA Loss of material 
Cooling Towers, & Slabs/ Beams 
Spray Ponds ,, 

251 Class 1 Structures Intake Structures, Interior Concrete Concrete Not stated CREEP Deformation 
Cooling Towers, & Walls/ Columns & 
Spray Ponds & Interior Concrete 
Cooling Towers Slabs/ Beams (No 

interior waes for 
Intake Structures) 

252 Class 1 Structures Intake Structures, Interior Concrete Concrete Not stated SHRINK Cracking 
Cooling Towers, & Walls/Columns & 
Spray Ponds & Interior Concrete 
Cooling Towers Slabs/ Beams (No 

interior wags for 
Intake Structures) 

253 Class 1 Structures Intake Structures, Interior Concrete Concrete Not stated FAT Cumulative fatigue 
Cooling Towers, & Walls/ Columns & damage 
Spray Ponds & Interior Concrete 
Cooling Towers Slabs/ Beams (No 

interior walls for 
intake Structures) 

254 Class 1 Structures Intake Structures, Interior Concrete Concrete Not stated CATH Cathocic protection 
Cooling Towers, & Walls/ Columns & effect on bond 
Spray Ponds & Interior Concrete strength 
Cooling Towers Slabs/ Beams (No 

interior walls for 
Intake Structures)

255 Class 1 Structures Intake Structures & 
Cooling Towers

Masonry Block 
Walls

Mortar Not stated AGR-CHEM Increase of porosity 
& permeability, 
cracking, & spalling
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Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra. ANL Effect of Aaina on Cornnonant Furimtinn r.nnfrih tn ni=,ilmw
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flann.4aa4 .,rne Dal •..•
--- ........ N- . - _ WO . . .. .. .... ..-- M... n l -U 5 U. i Loss of Heat Sink. Not stated Reg. Guide 1.127. Reg. Guide 1.127 requires periodic 5-5 to 5-7 242 

inspection of surface cracking, 
settlement & water passage.  

Loss of Heat Sink. Not stated Not stated Non-significant because concrete 4-72 to 4- 243 
structures are designed according to 83 
ACI 318 or its equivalent 

Loss of Heat Sink. Not stated Not stated Non-significant because cathodic 4-84, 4-85 244 
protection systems operate at a level 
well below the 1000 mA/ftA2 level 
that cause degradaton.  

Loss of Heat Sink. Not stated Plant settlement Structure settlement monitoring 5-4.5-5 245 
monitoring program, during construction & continued 

during operation for soft soil or 
changes in ground water.  

Loss of Heat Sink. Not stated Not stated Non-significant for component 4-3 to 4-8 246 
located in a geographic region of 
weathering index <100 day-in./yr or 
concrete mix design meets air 
content & water-to-cement ratio 
requirements of ACI 318-63 or ACI 
349-85.  

Loss of Heat Sink. Not stated Reg. Guide 1.127. Reg. Guide 1.127 requires periodic 5-5 to 5-7 247 
inspection & evaluabon of concrete 
surfaces, structural cracking, 
_settlement & water passage.  

Loss of Heat Sink. Not stated Not stated Non-significant for components 4-16 to 4- 248 
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.  

Loss of Heat Sink. Not stated On-site inspection Reg. Guide 1.127 requires periodic 5-5 to 5-7 249 
program outlined in inspection of surface cracking, 
Reg. Guide 1.127. setflement & water passage.  

Loss of Heat Sink. Not stated Reg. Guide 1.127. Reg. Guide 1.127 requires periodic 5-5 to 5-7 250 
inspection of surface cracking, 
settlement & water passage.  

Loss of Heat Sink- Not stated Not stated Non-significant because the 4-41 -43 251 
compressive stresses are low.  

Loss of Heat Sink- Not stated Not stated Non-significant because most 4-44, 4-45 252 
concrete shrinkage occurs in first 
five years of a structure's life.  

Loss of Heat Sink. Not stated Not stated Non-significant because concrete 4-72 to 4- 253 
structures are designed according to 83 
ACI 318 or its equivalent.  

Loss of Heat Sink. Not stated Not stated Non-significant because cathodic 4-84, 4-85 254 
protection systems operate at a level 
well below the 1000 mAMftA2 level 
that cause degradation.

LOSS 01 NOWi Sink. NOt statea 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
15

'255

D I,,OD ,4
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Document: IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL 
Item. System Structure/Comp Subcomponent

Page BOA

Materials Manufacturer ARD mechanism ARD effects
Class 1 Structures Intake Structures & Masonry Block Mortar Not stated AGREAC Expansion & 

Cooling Towers Walls cracking 
207 Class 1 Structures Intake Structures & Masonry Block 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 Walls block walls 

262 Class 1 Structures Intake Structures, Structural Steel Carbon steel Not stated ELE-TEMP Loss of strength & 
Cooling Towers, & modulus 
Spray Ponds 

263 Class 1 Structures Intake St-uctur as, Structural Steel Carbon steel Not stated CORR Cracking, loss of 
Cooling Towers, & bond or material, 
Spray Ponds spailing 

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 spalling 
Below Grade 

266 Class 1 Structures Concrete Tanks Foundation & Concrete Not stated LEACH Increase of porosity 
Extenor Concrete & permeability 
Below Grade 

267 Class 1 Structures Concrete Tanks Foundation & Concrete Not stated AGR-CHEM Increase of porosity 
Extenor 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, spalling, 
Exterior Concrete Unresolved loss of bond, & loss 

.Below Grade of material 

270 Class 1 Structures Concrete Tanks Foundation & Concrete Not stated CREEP Deformation 
Exterior Concrete 
Below Grade _

271 Class 1 Structures Concrete Tanks Foundation & 
Extenor Concrete 
Below Grade

Concrete Not stated SHRINK Cracking



Document- IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL Effectof Ain on Cornonent Function Contrib to Failure Re orted r-o s Rel. ros Rert Recommendations Pae No. Item Loss of Heat Sink. Not stated Not stated Same as for foundation & exterior 4-16 to 4- 256 concrete above & below grade 

19 
Loss of Heat Sink. Not stated Not stated Non-significant for concrete not 4-20 to 4- 257 

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 0.3S-0.45).  Loss of Heat Sink. Not stated Not stated Non-significant for structures 4-24 to 4- 258 

maintained at <66-C (150 F) & lo 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 lifeLoss of Heat Sink. st- .- .- ______

Loss of Heat Sink

Loss of Heat Sink.

Loss of Heat Sink.

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

Tot stated

lot stated

lot statedN 

N 

No 

Nc 

No 

No 

Not

i&: Bulletin 8o-11 & 
Information Notice 
No. 87-67.  
Not stated 

On-site inspecton 
program outlined in 
RL. Guide 1.127 
Not stated

otstated INot stated I

otstated INot stated I

t stated

it stated

t stated 

t stated 

tstated

Select plant-specific 
program that may 
include monitoring of 
ground water (More) 
Not stated 

Select plant-specific 
program, e.g. ground 
water monitoring, 
inspec-tion, &testing 
Not stated 

Not stated

Inspection of Bulletin ca-11 & 
monitoteng & corrective action of Info. Notice 87-67.  

Negradaton is non-significant for 
structural steel components 
maintaied at temperatures <371 

aeg C (<7001F).  
Reg. Guide 1.127 requires peraodic 
cnspection of surface cracking, 
settlement & water p3s-6ae.C 
Non-significant because piles driven 
p unoisturbed soil are unaffected & 

those driven in disturbed soil suffer 
witnor corrosion in a small area of ,meta.  
'Non-significant for component 
located in a geographic region of 
weathering index <100 day-inchtyr or 

concrete Mix design meets the air 
content and water-to-.ament rto requirements of ACI 316-63 or ACI 
349-85.  
Non-significant for components not 
exp!osed to.flowing water or 
c•onstructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability.  
This item was not the focus of this 
NRC review.

-14, 5

-64, 4
5, 4-7C 
-71 

5 to 5

•-60, 4-6

3 to 4-1

8 to 4

to 5-9 

16 to 4-

5 

4 
6 
4 

S 

4

4

4-1 
12 

5-7 

t-1 
19 

;-7

.1_ 

7 

61 

2 

2 

26 

2, 

27 

27

to 4-5 

1 _-4 3

26E

67
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Non--sgnificantfor componen ts constructed from aggregate taken 
from regions other than those known 
to cause alkali-aggregate reactions, 
,or aggregates tested in accordlance 
with ASTM C295 or C227 were 
shown to be non-reactive
This item was not the focus of this 
NRC review.  

Non-signifi7;ant 7because Tthe 
comp ressive stresses are low.  

Non-sig ' cant becmuse most 
c:oncrete shrinkage occurs in first 
ifive years of a structure's life.

69

70

Page 80B
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263

264
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Document IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL

Page 81A

t8..* • m lh~n.f2tfnttmr ARD mechanism ARD effects
It

2791 Class 1 Structures Concrete Tanks Axbenor GO1rade 
Above Grade

I- I - - I NNt srtated d ICREEP
2801 Class 1 Structures

2811 Class 1 Structures

282 Class 1 Structures

Concrete Tanks 

o~n-crete Tanks

=.xenor .oncrate 
Above Grade 
Extenor Concrete 
Above Grade

Not stated

loss of bond, & loss 
of material

Deformation

SHRINK ICracking

_____________FA - ,.I ~ts Cumulative fatigue
Concrete Tanks

2831 Class 1 Structures j Concrete Tanks

2841 Class 1 Structures ! Concrete Tanks

2851 Class 1 Structures Concrete Tanks

Class 1 Structures Concrete Tanks

Exteror Concrete 
Above Grade

Extenor Concrete 
Above Grade 

interior Concrete 
Structures

Concrete iNotstated jCATH

Concrete i Not stated AGR-CHEM

damage

Cathodic protection 
effect on bond 
strength 

Increase of porosity 
& permeability, 
cracking, & spelling

______________ I *l.� � � Concrete Not stated AL2l1�P.�� r�A+mJ ,�.tR, U

Interior Concrete 
Structures 
Interior Concrete 
Structures

I .4 I-.---..-

cracking

modulus

tern SVSteM Structure/CIomp Sbom-_ponent u IaNst ... F..... ..... ..  
272 Class I Structures Concrete Tanks Foundation & Concrete Not stated FAT Cumultve algue 

Exterior Concrete damage 

Below Grade 

273 Class 1 Structures Concrete Tanks Foundation & Concrete Not stated CATH Cathodc protection 

Extenor Concrete effect on bond 

Below Grade strength 

274 Class 1 Structures Concrete Tanks Foundation & Concrete Not stated SETTLE (Applicable Cracking, in-crease 

Exterior Concrete only to concrete in component stress 

Below Grade foundations) level, distorton.  

275 Class 1 Structures Concrete Tanks Exterior Concrete Concrete Not stated FRZ-THAW Scaling, cracking, & 

Above Grade spelling 

276 Class 1 Structures Concrete Tanks Exterior Concrete Concrete Not stated LEACH Increase of porosity 

Above Grade & permeability 

277 Class 1 Structures Concrete Tanks Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity 

Above Grade & permeability, 
cracking, & spelling 

278 Class 1 Structures Concrete Tanks Extenor Concrete Concrete Not stated AGREAC Expansion & 

Above Grade cracldng 

. . . . ............ , --. .. ,t stated COC RR/RE Cracking, spalling,
binwem

oncret

Not• ,•,l%Concreto

Not stated AGR H:AC*Concrete

Not stated E'LE-- EIMPConcrete
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Document IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL Efetof Aan nConnn .~,u,,.•.*k ,^ = i

Page S1B

-...... ,,.,***r-. Reuponed progs ,e2. S eHort Recommendations Page No. Item !Lose Water/Fossil Fuel. Not stated Not stated Non-significant because concrete 4-72 to 4- 272 
structures are designed according to 83 
AC1 318 or its equivalen~t 

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because cathodic 4-84, 4-85 273 
protection systems operate at a level 
,well below the 1000 mA/ft A2 level 
that cause degradation.  

Lose Water/Fossil Fuel. Not stated Plant settlement Structure settlement monitoring 5-4, 5-5 274 
monitoring program. dunng construction & continued 

dunng operation for soft soil or 
changes in ground water.  Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components 4-3 to 4-8 275 
located in a geographic region of 
weathienng index <100 day-in./yr; or 
concrete mix design meets air 
content & 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- 276 

exposed to flowing water or 12 constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability.  Lose Water/Fossil Fuel- Not stated Not stated Non-significant for components not 4-13 to 4- 277 
exposed to aggressive environment 15 
(pH <5.5, chloride >500 ppm, & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.  Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components 4-16 to 4- 278 
constructed from aggregate taken 19 
from regions other than those known 
to cause alkali-aggregats reactions, 
or aggregates tested in accordance 
with ASTM C295 or C227 were 
shown to be non-reactive.  Lose Water/Fossil Fuel. Not stated Not stated Non-significant for concrete not 4-20 to 4- 279 

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

LsWt/siFlNtttN t cement ratio 0-35-0-45). 1 Lose Water/Fossil Fuel Not stated Not stated Non-significant because the 4-41 -43 280 
Lcompressive stresses are low.  Lose Water/Fossil Fuel. Not stated Not stated Non-significant because most 4-44, 4-45 281 
concrete shrinkage occurs in first 
five years of a structure's life.  Lose Water/Fossil Fuel. Not stated Not stated Non-significant because concrete 4-72 to 4- 282 
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, 4-85 283 
protection systems operate at a level 
well below the 1000 mA/ftA2 level 
that cause degradation.  

Lose Water/Fossil Fuel. Not stated Not stated Non-significant for components not 4-13 to 4- 284 
exposed to aggressive environment 15 
(pH <5.5, chloride >500 ppm, & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.  Lose Water/Fossil Fuel. Not stated Not stated Same as for foundation & extenor 4-16 to 4- 285 

Le tF iuIo concrete above & below grade 19 Lose Water/Fossil Fuel. Nnt _•.t~. k,.• e•.t=. ,, . ...... .
Nion-significant for concrete 
maintained at <66_C (1 SoF) & loc 
areas at <93_C (200_F), or plant
specific justification is provided in 
accordanc with ACI 349-85; & for 
embedded steel or rebar maintained 
at <316 deg C.

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

286

L
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ftflfltSIt Manufacturer ARD mechanism ARD effects
I

3021 Class 1 Structures Steel Tanks Found alon cracking

Ulmtmri=l•
Mm. byflxerrl eM .. W 1..y r*' -

287 Class 1 Structures Concrete Tanks Interior Concrete Concrete Not stated EMBRAR Loss of strength & 

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 Class 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 fatgue 

Structures damage 

292 Class 1 Structures Concrete Tanks Interior 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 & 

Stainless Steel Liner Stainless steel modulus 

294 Class 1 Structures Concrete Tanks Structural Steel & Carbon steel & Not stated EMBR/IR 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 mateial 

297 Class 1 Structures Concrete Tanks Stainless Steel Liner Stainless steel Not stated CORR/IGSCC & Loss of material, 
CORR/CREV crack initiation & 
Unresolved growth 

298 Class 1 Structures Concrete Tanks Steel Piles Carbon steel 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 
Unresolved & permeability, 

cracking, & spalling 

LManutt t'u re AR ehns R fet

Not statC~oncrete
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Lose Water/Fossil Fuel. Not stated Not stated Non-significant because radiation 4-29 -41 287 
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 4-20 to 4- 288 
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 3-61% water-to
cement ratio 0.35-0.45).  

Lose Water/Fossil Fuel, Not stated Not stated Non-rignifigant bemause the 4-41 -43 289 
compressive stresses are low, 

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because most 4-44, 4-45 290 
concrete shrinkage occurs in first 
_five years of a structure's life.  

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because concrete 4-72 to 4- 291 
structures are designed according to 83 
ACI 318 or its equivaJent.  

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 mAtftA2 level 
that cause degradation.  

Lose Water/Fossil Fuel Not stated Not stated Degradation is non-significant for 4-64. 4-65 293 
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 4-71 
causing degradation.  

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because steel 4-72 to 4- 295 

structures are designed according to 83 
AJSC 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) I 

Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this 5-9 to 5- 297 
program to address NRC review. 11 
crevice corrosion & 
IGSCC.  

Lose Water/Fossil Fuel. Not stated Not stated Non-significant because piles driven 4-60, 4-61 298 
in undisturbed soil are unaffected & 
those dnven in disturbed soil suffer 
minor corrosion in a smahl area of 
metal.  

Lose Water/Fossil Fuel. Not stated Not stated Non-significant for component 4-3 to 4-8 299 
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 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 ACI 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability.  

Lose Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this 5-7 to 5-9 301 
program that may NRC review.  
include monitoring of 
ground water (More)

INot SLOLUU 140[L s5lauB Non-significant tor components 
constructed from aggregate taken 
krom regions other than those known 
to cause alkali-aggregate reactions, 
or aggregates tested in accordance 
Mth ASTM C295 or C227 were 
shown to be non-reactive.

4-16 to 4
19

302

D =•D ,4 I• ILIA I•m

- . I os. ue.



Table B.1 Gall Report for NUMARC Industry Reports 

Document IR 90-06, Class 1 Structures Industry Report 
Reviewed by: D. C. Ma/O. Chopra, ANL

Sb-ucturelComo

Page 83A

Materials Manufacturer ARD mechanism ARD effects
Item

Class 1 Structures BWR Unit Vent 
Stack

Foundation & 
Concrete Above & 
Below Grade

Concrete

Item System Subcomoonent

319

303 Class 1 Structures Steel Tanks Foundation Concrete Not stated CORR/RE Cracking. spalling, 
Unresolved loss of bond, & loss 

of material 

304 Class 1 Structures Steel Tanks Foundation Concrete Not stated CREEP Deformation 

305 Class 1 Structures Steel Tanks Foundation Concrete Not stated SHRINK Cracking 

306 Class 1 Structures Steel Tanks Foundation Concrete Not stated FAT Cumulabve 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.  

309 Class 1 Structures Steel Tanks Foundation Carbon steel & Not stated ELE-TEMP Loss of strength & 
Stainless steel modulus 

310 Class 1 Structures Steel Tanks Foundaton Carbon steel & Not stated EMBR/IR 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 CORR/IGSCC & 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 & Concrete Not stated FRZ-THAW Scaling, cracking. & 

Stack Concrete Above & spalling 
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 & craclang 
Below Grade 

318 Class 1 Structures BWR Unit Vent Foundation & Concrete Not stated CREEP Deformaton 
Stack Concrete Above & 

Below Grade I I I
Not stated ,S:HRINK Cracking



Page 839

Table B.1 Gall Report for NUMARC Industry 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 s Rd. s Report Recommendations 

Lse Water/Fossil Fuel. Not stated Select plant-specific This item was not the focus of this 

program, e.g. ground NRC review.  

r water monitoring,

Lose Water/Fossil Fuel.

Lose Water/Fossil Fuel.

linspection, a tesurny

-4-o 1tie

Lose Water/Fossil Fuel. Not stated Not stated

Lose Water/Fossil Fuel.

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

Lose Water/Fossil Fuel. Not stated Not stated

Lose Water/Fossil Fuel.  

Lose Water/Fossil Fuel.  

Lose Water/Fossil Fuel.

-4t 1LW

Not stated iNot stated

I 1 _ _ _ _ _ 4

Lose Water/Fossil Fuel. Not stated

Lose Water/Fossil Fuel. Not stated

Select piant-spedcfc program for below 
grade structural steel 
not period. (More) 
Select plant-specific 
program to address 
crevice corrosion & 
IGSCC.  
Not stated

Damage of Class 1 Structures. Not stated Not stated

,Damage of Class 1 Structures Not stated INot stated

Damage of Class 1 Structures. Not stated Not stated

Damage of Class 1 Structures Not stated Not stated

Damage of Class 1 Structures.
Not stated

F
Non-significant because the 
compresion syesses are low.  
Non-significant bec1000 moftv 
concrete shrinkage occurs in first 
five years of a structure's life.  

Non-significant because concrete 
structures are designed according to 
ACI 1318 or its equivalent.  

Non-significant because cathodic 
protecthon systems operate at a level 
well below thle 1000 mA/Mt^2 level 

that cause degradation.  
Structure settlement montoring 
during construcson & continued 
dutng operatuon for soft soil or 
changes in ground water.  
Degradation is non-significant for 
structural steel components, metal 
sidings. & liners maintained at 
Itemperatures <3711_e C <70ý0_F) 
Non-significant because radiation 

dose is low compared to the level 
causing degadation.  
Non-significant because steel 

structures are designed according to 
AISC Code or equivalent 

This item was not the focus of this 

NRC review.

p eNo. Item 
5-7 to 5-9 303 

4-41 -43 304 

4-44,4-45 305 

4-72 to 4- 306 

83

5-4,5-5 j 30E

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

4-65 -68, 
4-71 

4-72 to 4
83

309

5-11, 5-12 312

This item was not the focus of this 5-9 to s
NRC review. ill

Non-significant because Pees driven 
in undisturbed soil are unaffected & 

those driven in disturbed soil suffer 

mcnor corrosion in a small area of 
metan.  
Non-significant for component 
located in a geographic region of 
wenthendng indwel 100 daycnchlyr et 
cocrete mix lemgrn meets the air 

wontent and water-to-iment ratyo 

Non-significant for c,:omponentsno 

texposed 
t foigwater 

o 

requirement usin ACI 201.26-T tor 

Non-significant for componentsno 

constructed uiom aggregate taken 

from regions other than those nown 
to cause alkali-aggregate reactons, 
or aggregates tested in accordance 
with ASTM C295 or C227 were 
shown to be non-reactive.  
Non-significant because the 
compressive stresses are low.  

Non-significant because most 

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

4-3 to 4-81 315

4-8 to 4
12 

4-16 to 4

19

4-41 -43 318

4-44, 4-45

Not stated

Not stated

Not stated

Not stated Not stated

Not stated Not stated

4-84,74-8-5307
Not statecd Not stateu

No S6MOG6Nlot stated

Not stated

4-60, 4-611 314
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Item S~tmStructuare/Como Subcow=

Page MA

m~onent Materials Manufacturer ARD mechanisnm
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 Unresolved & permeability, 

cracking, & spalling 

324 Class 1 Structures BWR Unit Vent Exterior Concrete Concrete Not stated CORR/RE Cracking, spalihng.  
Stack Below Grade Unresolved loss of bond, & loss 

of matenal 

325 Class 1 Structures BWR Unit Vent Exterior Concrete Concrete Not stated AGR-CHEM Increase of porosity 
Stack Above Grade & permeability, 

cracking, & spahllng 

326 Class 1 Structures BWR Unit Vent Exterior Concrete Concrete Not stated CORR/RE Cracking, spailing 
Stack Above Grade loss of bond, & loss 

of material 

327 Class I Structures BWR Unit Vent Exterior Concrete Concrete Not stated ELE-TEMP Loss of strength & 
Stack Above Grade modulus 

328 Class 1 Structures BWR Unit Vent Exterior Concrete Concrete Not stated EMBR/IR Loss of strength & 
Stack Above Grade modulus 

Document: IR 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; CORRISCCUnresol Crack initiation & 
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/TEUnresotve Loss of fracture 
Coolant System Pump Pump Cover Klein, Schnzlin, & d toughness 

Becker (KSB); 
Sulzer-Bingharn; & 
Westinghouse 

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

41 PWR Reactor 
Coolant System

Reactor Coolant 
Pump

Pump Casing 
Pump Cover

& CASS Byron Jackson; 
Klein, Schanzlin, & 
Becker (KSB); 
Suizer-Bingham, & 
Westinghouse

ERO/CORR Wall thinning, loss o 
materiaJ

ARD effects
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Reviewed by: D. C. Ma/O. Chopra, ANL 
Effect of Auline on Coms~onent Function Confrib to Failure

Page 94B

Reoorted moos Rel.eroas Reoort Recommendations PaeN.Item
Damage of Class 1 Structures. Not stated Not stated Non-significant because concrete 4-72 to 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 mA/ftA2 level 
that cause degradation

Damage of Class 1 Structures. Not stated Plant settlement Structure settlement monitoring 5-4, 5-5 322 
monitohng program. during construction & continued 

during operation for soft soil or 
changes in ground water.  

Damage of Class 1 Structures. Not stated Select plant-specific This item was not the focus of this 5-7 to 5-9 323 
program that may NRC review.  
include monitoring of 
ground water (More) 

Damage of Class 1 Structures. Not stated Select plant-specific This item was not the focus of this 5-7 to 5-9 324 
program, e.g. ground NRC review 
water monitoring, 
inspection, & testing 

Damage of Class I Structures Not stated Not stated Non-significant for components not 4-13 to 4- 325 
exposed to aggressive environment 15 
(pH <5.5, chloride >500 ppm, & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.  

Damage of Class I Structures. Not stated Not stated Non-significant for concrete not 4-20 to 4- 326 
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). 1 

Damage of Class 1 Structures. Not stated Not stated Non-significant for concrete 4-41-43 327 
maintained at <66C (1SQ.F) & o-a 
areas at <93-C (200-F), or plant
specific justification is provided in 
accordance with ACI 349-85; & for 
embedded steel or rebar maintained 

I__ lat <316 dog C.  
Damage of Class 1 Structures. Not stated Not stated Non-significant because radiation 4-44,4-45 328 

dose is low compared to th 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. Item 
Loss of pressure boundary. Not stated Non-significant NRC recommendaton: 4-16 to 4- 1 

because CASS CORRJ1GSCC can occur under the 20 
components with operating conditions (water 
>5% 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 recommendation: Ferrite 4-10, 4- 2 
screening criteria & content screening criteria is 11, 5-11 
ASME Sect XI, inadequate, -13 
Subsect. IWB 
inspection.  

Loss of pressure boundary. Not stated Implementation of Recommendations of Generic Letter 5-15 to 5- 3 
Generic Letter 88- 88-05 are effective to monitor & 17 
05. control primary coolant leakage.

Non-significant because SSs are 
resistant to ERO/CORR.

Loss of pressure boundary. Not stated Not stated 4-22 4



Table B.1 Gall Report for NUMARC Industry Reports 

Document, IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL 
Item System Structure/Comp Subcomponent

Page $SA

Materials Manufacturer ARD mechanism ARD effects
5 PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; EMBR/IR Loss of fracture 

Coolant System Pump Pump Cover Klein, Schanzlin, & 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); 
Sulzer-Bingham; & 
Westinghouse 

7 PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; RELAX Loss of preload 
Coolant System Pump Pump Cover Klein, Schanzlin, & 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

8 PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; WEAR Attrition 
Coolant System Pump Pump Cover Klein, Schanzlin, & 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

9 PWR Reactor Reactor Coolant Pump Casing & CASS Byron Jackson; FAT Unresolved Cumulative fatgue 
Coolant System Pump Pump Cover Klein, Schanzlin, & damage 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

10 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; CORR/SCC Crack initiation & 
Coolant System Pump Klein, Schanzlin, & Unresolved growth 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

11 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; EMBRiTE Loss of fracture 
Coolant System Pump Klein, Schanzlin, & toughness 

Becker (KSB): 
Sulzer-Bingham; & 
Westinghouse 

12 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; CORR Loss of material 
Coolant System Pump Klein, Schanzlin, & 

Becker (KSB); 
Sulzer-Bingham; & 

_Westinghouse 
13 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; ERO/CORR Wall thinning, los 

Coolant System Pump Klein. Schanzlin, & material 
Becker (KSB): 
Sulzer-Bingham; & 

_ Westinghouse 
14 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; EMBRAIR Loss of fracture 

Coolant System Pump Klein, Schanzlin, & toughness 
Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse

15 PWR Reactor 
Coolant System

Reactor Coolant 
Pump

Nozzles SS Byron Jackson; 
Klein, Schanzlin, & 
Becker (KSB); 
Sulzer-Bingham; & 
Westinahouse

CREEP Change in 
dimension

16 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; RELAX Loss of preloaw 
Coolant System Pump Klein, Schanzlin, & 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse

17 PWR Reactor 
Coolant System

Reactor Coolant 
Pump

Nozzles SS Byron Jackson; 
Klein, Schanzlin, & 
Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse

WEAR Attrition
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Effect of Aging on Component Function Contrib to Failure Repoorted D~roas ReI.Droas Reoort Recommendations Paoe No. Item
Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 5 

fluence level.  

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. III, NRC recommendation: Fatigue 4-2 to 4-9. 9 
Subsect. NB fatigue issues are unresolved until an 5-2 to 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- 10 

because CORR/IGSCC can occur under the 20 
concentations of operating conditions (water 
oxygen, halogens, & chemistiy) 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 4-12 to 4- 11 
material selection & relatively low 14 
operating temperature.  

Loss of pressure boundary. Not stated Not stated Non-significant because fabncated 4-22, 4-23 12 
of SS & hydrogen overpressure 
provides protection against 
CORR/CREV.  

Loss of pressure boundary. Not stated Not stated Non-significant because SSs are 4-22 13 
resistant to EROICORR.  

Loss of 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 
temp. <538 deg C (<1000 deg F).  

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4-22 16 
components do not depend on 
preload.

Loss or pressure bounaary- Not stated Not stated Non-significant because not subject 
to relative motion or does not 
incorporate clamped joints.

4-24 17

Page B
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Document. IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL Item Syse StcbjII~~reComi n Subenmn*om~fi~t

Page "GA

1 W Retr R t M AooMnt . ....... .. . .... ......... ,...M= .. ,rl nnu m.a u ~unu C. ICMC 18 PWR Reactor Reactor Coolant Nozzles SS Byron Jackson; FATUnresolved Cumulative fatigue 
Coolant System Pump Klein, Schanzlin, & damage 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

19 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; CORR/SCC Crack initiation & 
Coolant System Pump Klein, Schanzlin, & growth 

Becker (KSB); 
Sulzer-Bingham: & 
Westinghouse 

20 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; EMBR/ITE Loss of fracture 
Coolant System Pump Klein, Schanzlin, & toughness 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

211 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; CORR Loss of material 
Coolant System Pump Klein, Schanzlin, & 

Becker (KSB); 
Sulzer-Binghamn; & 
Westinghouse 

22 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; ERO/CORR Wail thinning loss o 
Coolant System Pump Klein, Schanzlin, & material 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

23 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; EMBR/IR Loss of fracture 
Coolant System Pump Klein, Schanzlin, & toughness 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

24 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; CREEP Change in 
Coolant System Pump Klein, Schanzlin, & dimension 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

25 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; RELAX Loss of preload 
Coolant System Pump Klein, Schanzlin, & 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

26 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; WEAR Attrition 
Coolant System Pump Klein, Schanzlin, & 

Becker (KSB): 
Sulzer-Bingham; & 
Westinghouse 

27 PWR Reactor Reactor Coolant Closure bolting SS Byron Jackson; FATUnresolved Cumulative fatigue 
Coolant System Pump Klein, Schanzlin, & damage 

Becker (KSB); 
Sulzer-Bingham; & 
Westinghouse 

28 PWR Reactor Pressurizer Top head CS Not stated CORR/SCC Crack initiation & 
Coolant System Unresolved growth 

29 PWR Reactor Pressurizer Top head CS Not stated EMBRITE Loss of fracture 
Coolant System toughness 

I ~ ~ IIw -Q [1- I'~ I -.~e -O B LosoImtra
Coolant System

O •in o dFib•,•la a •. A CI l"• --.. •.JL. -- -- L.. --

Nessurizer I up head k-> Not statedl CORR/BA Loss of materila

U:ut•riJulc•



Table 8.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL Effect of Aaina on C.nmlntnnitf I=mnnii,,, r'a•heii *a E1..,, B--.

Page MB

a - ........ . .... nepored progs Reprogs Report R-ecommendations Page No. Item Loss of pressure boundary. Not stated ASME Sect III, NRC recommendation: Fatigue 4-2 to 4-9, 18 
Subsect. NB fatigue issues are unresolved until an 5-2 to 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 ASME Sect Xl, Implementation of ASME Sect XI, 5-13 to 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 
matenal selection & relatively low 14 
operating temp.  

Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22, 4-23 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 

fluence level.  

Loss of pressure boundary. Not stated Not stated Non-significant because operating 4-21 24 
temp. <538 deg C (<1000 deg F).  

Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Subsect` IWB, 5-15 25 
Subsect` IWB exam. categories B-G-1 & -2, & B-P.  

& corrective measure IWA-5250, 
acceptance criteria IWA-3142, are 
current & effective for detection & 
correction of preload Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect. XI, Subsect IWB, 5-177 5-18 26 

Subsect IWB & exam. categones B-G-1 & -2, & B-P 
ASMEIANSI OM for system leakage/testing.  
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. Ill, NRC recommendation: Fatigue 4-2 to 4-9, 27 
Subsect NB fatigue issues are unresolved until an 5-2 to 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: 4-16 to 4- 28 

because SS CORR/IGSCC can occur under the 20 
cladding (>5% operating conditions (water 
ferrite) has reduced chemistiy) 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 
matenal selection & relatively low 14 

_ _ _ of ..... Ioperating temp _ _

rmpiemwniaoon or 
Genenc Letter 88
05.

Hecommenda-1ons of Genenc Letter 
88-05 are effective to monitor & 
control primary coolant leakage.

5-15 to 5
17

30

=4, a

P, -Y. NOEL : SL4dUh;
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IUirtufa•:tu rer ARD mechanism ARD effects
ntm System oruc-rw%,.mp oh .....-.--.. .. . ...  

31 PWR Reactor Pressurizer Top head CS Not stated ERO/CORR Wall thinning, loss o 

Coolant System material 

32 PWR Reactor Pressurizer Top head CS Not stated EMBRAIR Loss of fracture 

Coolant System toughness 

33 PWR Reactor Pressurizer Top head CS 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 Cumulative fatigue 

Coolant System damage 

37 PWR Reactor Pressurizer Shell, Spray line CS Not stated CORR/SCC Crack initiation & 

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/ITE 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 nozzle, Valve nozzle, 
Manway, Instrum.  
nozzle, Surge line 
nozzle, & Support 
skirt 

40 PWR Reactor Pressurizer Shell, Spray line CS Not stated ERO/CORR Wall thinning, loss 0 

Coolant System nozzle, Valve nozzle, material 
Manway, Instrum.  
nozzle, Surge line 
nozzle, & Support 
skirt 

41 PWR Reactor Pressurizer Shell. Spray line CS Not stated EMBR/IR Loss of fracture 

Coolant System nozzle, Valve nozzle, toughness 
Manway, Inst'um.  
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. Instrum.  
nozzle, Surge line 
nozzle, & Support 
skirt 

43 PWR Reactor Pressurizer Shell,Spray line CS Not stated RELAX Loss of preload 

Coolant System nozzle, Valve nozzle, 
Manway, Instum.  
nozzle, Surge line 
nozzle, & Support 
skirt

44 PWR Reactor 
Coolant System

Pressurizer Shell,Spray line 
nozzle, Valve nozzle 
Manway. Instrum.  
nozzle, Surge line 
nozzle, & Support 
skirt

U•fllrisJe

VV r" p.r% onUItJ•/CS Not slawd
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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 Rep
Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary 

Loss of pressure boundary 

Loss of press=ure boundary

iNot ~tatl
-I-t

Nt ae t t d

Not stated

Subsect. NB fatigue 
evaluation & ASME 
Sect. XI, Subsect.  
IWB (More)

Non-significant 
because SS 
cladding (>5% 
ferrite) has reduced 
susceptibility (More)

t +

Not stated Notttd- '

orted .. , Ro endaiUons Peage No. Rem
Non-significant because SS 
cladding is resistant to ERO! CORR 
and/or relatively low flow, & pH =control in environment.

Non-significant because of low Non-sinifcantbecus ofo
fluenoe level ~~Not stated t 11

4-22
31

Nui-signifliaun oecause operating

<-71 33 C(70 INot stated I' No ttd'
rduri-ignlircanT because these 
components do not depend on

preload1

4-21, 4-22

Non-significant because not subject 
to relative motion or does not

4-24

...... ..- ,incorpora-tLte claJ pedoirs.
NRC recommendation: Fatigue 
issues are unresolved until an 
agreement is reached in the ongoing 
discussions on fatigue evaluation for 
license renewal between NUMARC 
and staff.
and staff.  

.L.NHG recommendation: 
CORR/1GSCC can occur under the 
operating conditions (water 
chemistry) during shutdown because 
oxygen is introduced to primary 
coolant during cool clown to control 
CRUD-bursts, & coolant is exposed to air during many shutdowns.

to ar duing any hutdwns
Non-significant because of proper 
material selection & relatively low 
operating temp.

4-2 to 4-9, 
5-2 to 5
10

4-16 to 4
20

4-12 to 4
14

35

36

4 J ______ I. 1
Non-significant because SS 
cladding, hydrogen overpressure 
provides protection against 
CORR/CREV, or component not in 
contact with primary coolant.

4-22, 4-23

37

38

39

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 

fluence 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 ,t , ,,,

Loss oI pressure Doundary.

INo sLttd

L. I £ _____-

Not stated Not stated

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

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

4-24 I 441

INotl SLI AsMF 5aet III Sec

Not stat•l 
FJnt ot•t•l

e

N to sae t d

Los o... prsuebonay Not statd 4-21, 4-2g 45

I

INot statedI.*--,_J

sae Nt

NoFs-Et-o-d- 4-14 -16 32

4-21 33

ot stated

Not st~td-
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Matterisal Manufacturer ARD mechanism ARD effects

PWR Reactor 
Cooilnt System

Pressunzer instrum. nozzle & 
Heater sleeves

45 PWR Reactor Pressurizer Shell,Spray line CS Not stated FATUnresolved Cumulative fatigue 

Coolant System nozzle, Valve nozzl-e damage 
Marnay, Instrum.  
nozzle, Surge line 
nozzle, & Support 
skirt 

46 PWR Reactor Pressurizer Safe ends SS Not stated CORR/SCC Crack initiation & 

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 SS Not stated ERO/CORR Wall thinning, loss o 

Coolant System material 

50 PWR Reactor Pressurizer Sate 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 initiation & 

Coolant System Heater sleeves growth 

56 PWR Reactor Pressurizer Instrum. nozzle & Ni alloy Not stated EMBR/TE Loss of fracture 

Coolant 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. nozzle & Ni alloy Not stated ERO/CORR Wall thinning, loss o 

Coolant System Heater sleeves material 

59 PWR Reactor Pressurizer Instrum. nozzle & Ni alloy Not stated EMBRAR Loss of fracture 

Coolant System Heater sleeves toughness 

60 PWR Reactor Pressurizer Instrum. nozzle & Ni alloy Not stated CREEP Change in 

Coolant System Heater sleeves dimension 

61 PWR Reactor Pressurizer Instum. nozzle & Ni alloy Not stated RELAX Loss of preload 

Coolant System Heater sleeves 

insi. . .. n zie & %I -I-,•A•.'•^I'AI=A D A'l'hi$,,n
Not SUM VV r--P-•n •LW i WVl I1,4 aioy

I
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Effect of Aging on Component Function Contrib to Failure Rep orted progs Rel.progs Report Recommendations Page Ho. ftem
Loss of pressure boundary. Not stated ASME Sect III, NRC recommendation: Fatigue 4-2 to 4-9, 45 

Subsect. NB tatigue issues are unresolved until an 5-2 to 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 ASME Sect. X 1, ASME Sect. XI, Subsect_ IWB, 5-13 to 5- 46 

Subsect. IWB. exam. category B-F are current & 16 

effective programs for detection, 
sizing, evaluation, & rernediation.  

Loss of pressure boundary. Not stated Not stated Non-significant because of proper 4-12 to 4- 47 
matenal selection & relatively low 14 
_operating temp.  

Loss of pressure boundary. Not stated Not stated Non-significant because fabncated 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 49 
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 
preload.  

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 4-2 to 4-9 54 
Subsect. NB fatigue issues are unresolved until an 5-2 to 5
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 ASME Sect XI, ASME Sect. X1. Subsect IWB 5-13 to 5- 55 

Subseca IWB & exam. category B-E augmented 15 
NRC Information based on information in NRC tnf.  
Notice No. 90-10. notice No. 90-10 are current & 

effective inspection procedures for 
detection, sizing, evaluation, & 
remediation.  

Loss of pressure boundary Not stated Not stated Non-significant because of proper 4-12 to 4- 56 
material selection & relatively low 14 
operating temp.  

Loss of pressure boundary Not stated Not stated Non-significant because fabricated 4-22, 4-23 57 
of Ni alloy & hydrogen overpressure 
provides protection 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 flow, & pH control in 
environment 

Loss of pressure boundary Not stated Not stated Non-significant because of low 4-14 -16 59 
fluence level.  

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- 61 
components do not depend on 
preload.

Loss of pressure boundary. Not stated Not stated Non-significant because not subject 
to relative motion or does not 
incorporate clamped joints.

4-24 62

Page 88B
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&fl~r mmehnnism ARD effects
Item S.stem StructurelComp Subc-_omponent rMaterils man__ ,........  

63 PWR Reactor Pressurizer Instrum. nozzle & Ni alloy Not stated FAT Unresolved Cumulative fatgue 

Coolant System Heater s;eeves damage 

64 PWR Reactor Pressurizer Surge line nozzle CASS Not stated CORR/SCC Crack inibation & 

Coolant System 
Unresolved growth 

65 PWR Reactor Pressurizer Surge line nozzle CASS Not stated EMBRITE Loss of fracture 

Coolant System 
Unresolved toughness 

66 PWR Reactor Pressurizer Surge line nozzle CASS Not stated CORR Loss of materiai 

Coolant System 

67 PWR Reactor Pressurizer Surge line nozzle CASS Not stated ERO/CORR Wall thinning loss o 

Coolant System 
material 

68 PWR Reactor Pressurizer Surge line nozzle CASS Not stated EMBR/iR Loss of fracture 

Coolant System 
toughness 

69 PWR Reactor Pressurizer Surge line nozzle CASS Not stated CREEP Change in 

Coolant System 
dimension 

70 PWR Reactor Pressurizer Surge line nozzle CASS Not stated RELAX Loss of preload 

Coolant System 

71 PWR Reactor Pressurizer Surge line nozzle CASS Not stated WEAR Attriton 

Coolant System 

72 PWR Reactor Pressurizer Surge line nozzle CASS Not stated FAT Unresolved Cumulative fatigue 

Coolant System 
damage 

t .- I,, + •,, RR/SCC Crack initiation &

7E 

7S•

PWR Reactor 
Coolant System

Pressurizer

I 1______ 1. A 1 tEkAR/r I
PWR Reactor 
Coolant System

Pressurizer

___________ 4 1 .+ ICORR
PWR Reactor 
Coolant System 
PWR Reactor 
Coolant System 
PWR Reactor 
Coolant System 
PWR Reactor 
Coolant System 
PWR Reactor 
Coolant System

PWR Reactor 
Coolant System

Pressurizer

_____________ I - ... t � ,mRR Manway boiling
Pressurizer 

Pressurizer

Manway bolting 

Manway bolting
______________ L I Not stated EMBR/IMSS

Pressurizer Manway bolting SS

Not stated 

Not stated

EMEP/I, 

CREEP

Pressurizer Manway bolting SS Not stated RELAX

Pressurizer waybolting SS
Not stated W�P�M ,�LuIuuII

Loss of fracture 
toughness 

Loss of material 

Wall thinning, loss o 
material

Loss of fracture toughness 
Change in 
dimension 
Loss of preload

Not stated

II =4 tht•r

growthManway botng DO

NOEI.. I~sta- •lVl•l Iw e bManway boolting SS

IUI, ;) •;Ll.t•dManway boltng

SS i ERO/CORR

IW E =A R ý MIUIUon

0 .
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Page 89B

- - ___________......__-V.. . r-, r W , r. :m-.u.- ln dcU..sa IDniTmw Loss of pressure boundary. Not stated ASME Sect. Ill. NR(C recommendation: Fatigue 4-2 to 4-9, 63 
Subsect NB fatigue issues are unresolved unlil an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect. XJ, 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 CORR/IGSCC can occur under the 20 
components with operating conditions (water 
>5% ferrite have chemistiy) 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 recommendabon: Ferrite 4-10, 4- 65 
screening criteria & content screening criteria is 11, 5-11 
ASME Sect. X1, 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 
temp. <538 deg C (<1000 deg F).  Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4-22 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 
incorporate clamped joints.  Loss of pressure boundary. Not stated ASME Sect Ill, NRC recommendation: Fatigue 4-2 to 4-9, 72 

Subsect. NB fatigue issues are unresolved until an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect X0, Subsect discussions on fatigue evaluation for 
IWB (More) license renewal between NUMARC 

and staff.  
Loss of pressure boundary. Not stated ASME Sect X 1, Implementation of ASME Sect. Xl, 5-13 to 5- 73 Subsect. IWB ISubsect 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 
matenal selection & relatively low 14 
operating temp.  

Loss of pressure boundary. Not stated Not stated Non-significant because not in 4-22, 4-23 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 X), ASME Sect. Xl, Subsect IWB, 5-15 79 
Subsect. IWB exam. categones B-G-1 & -2, & B-P.  

& corrective measure IWA-5250, 
acceptance criteria IWA-3142, are 
current & effective for detection & 

_correction of preload.  

Efect ofronee ona Coooen Function Contr, to.-.. Falure Re re .o s, 0. 0 

Losofr4-----A8 Non-signrifcant because not subject 
to relative motion.

nrf• nr•nc: D .. I

P, -Y. Ot SUEG 1160L S WROU=K 4-24 80
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MUtt+riaho
81 PWR Reactor Pressurizer Manway bolting SS 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 Safety 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 Valve 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 EMBRIR Loss of 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 Attrition 
Coolant System Valves 

90 PWR Reactor Safety and Relief Valve body &Bonnet SS Not stated FAT Unresolved Cumulative fatigue 
Coolant System Valves damage 

91 PWR Reactor Safety and Relief Valve body & Bonnet CASS Not stated CORR/SCC Crack initiation & 
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 Relief Valve body & Bonnet CASS Not stated EMBRAR Loss of fracture 
Coolant System Valves toughness 

96 PWR Reactor Safety and Relief Valve body & Bonnet CASS Not stated CREEP Change in 
Coolant System Valves dimension

Coolant System

Ua•l •F•m,•h i•p A D I"t • ;

• aIlity anl l aI1 11 Valves viOve bovy SL Bonnet Not stated REL JAX Loss of preload
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Loss of pressure boundary. Not stated ASME Sect III, NRC recommendation: Fatigue 4-2 to 4-9, 81 

Subsect. NB fatigue issues are unresolved until an 5-2 to 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) dunng 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 4-12 to 4- 83 

material selection & relatively low 14 
,operating temp.  

Loss of pressure boundary. Not stated Implementation of Recommendations of Genenc Letter 5-15 to 5- 84 
Genenc Letter 88- 88-05 are effective to monitor & 17 
05. control pnmary 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 dog C (<1000 dog F). I 

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4- 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 Jints. I 

Loss of pressure boundary. Not stated ASME Sect III, NRC recommendation: Fatigue 4-2 to 4-9, 90 
Subsect NB fatigue issues are unresolved until an 5-2 to 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: 4-16 to 4- 91 

because CASS CORR/IGSCC can occur under the 20 
components with operating conditions (water 
>5% ferrite have chemistry) during shutdown because 
reduced (More) oxygen is introduced to primary 

coolant cluring 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 11,5-11 
ASME Sect. Xl, 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 control in 
environment 

Loss of pressure boundary. Not stated Not stated Non-significant because of low 4-14 -16 95 
_ 1__ _Ifluence level. I 

Loss of pressure boundary. Not stated Not stated Non-significant because operating 4-21 96 
1 1_ temp. <538 dog C (<1000 deg F).

Loss of pressure boundary. Not stated Not stated Non-significant because these 
components do not depend on 
preload.

4-21, 4-22 97

page 9OB
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Materials Manufacturer ARfl mechanism ARD effects

PWR Reactor 
Coolant System

Safety and Reliet 
Valves

96PRRatr Sft n eif Valve body & Bonnet CASS Not stated WEAR Attiiton 

Coolant System Valves 

99 PWR Reactor Safety and Relief Valve body & Bonnet CASS Not stated FAT Unresolved Cumulative fatigue 
Coolant System Valves damage 

100 PWR Reactor Safety and Relief Nozzles SS Not stated CORR/SCC Crack initiation & 
Coolant System Valves Unresolved growth 

101 PWR Reactor Safety and Relief Nozzles SS Not stated EMBRITE Loss of fracture 
Coolant System Valves toughness 

102 PWR Reactor Safety and Relief Nozzles SS Not stated CORR Loss of material 
Coolant System Valves 

103 PWR Reactor Safety and Relief Nozzles SS Not stated ERO/CORR Wall thinning, loss o 
Coolant System Valves material 

104 PWR Reactor Safety and Relief Nozzles SS Not stated EMBR/IR Loss of fracture 
Coolant System Valves toughness 

105 PWR Reactor Safety and Relief Nozzles SS Not stated CREEP Change in 
Coolant System Valves dimension 

106 PWR Reactor Safety and Relief Nozzles SS Not stated RELAX Loss of preload 
Coolant System Valves 

107 PWR Reactor Safety and Relief Nozzles SS Not stated WEAR Attribon 
Coolant System Valves 

108 PWR Reactor Safety and Relief Nozzles SS Not stated FAT Unresolved Cumulative fatigue 
Coolant System Valves damage 

109 PWR Reactor Safety and Relief Closure flange CS. SS Not stated CORR/SCC Crack initiation & 
Coolant System Valves Unresolved growth 

110 PWR Reactor Safety and Relief Closure flange CS, SS Not stated EMBR/TE Loss of fracture 
Coolant System Valves toughness 

111 PWR Reactor Safety and Relief Closure flange CS, SS 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 o 
Coolant System Valves material 

113 PWR Reactor Safety and Relief Closure flange CS, SS Not stated EMBR/IR Loss of fracture 
Coolant System Valves toughness 

114 PWR Reactor Safety and Relief Closure flange CS, SS Not stated CREEP Change in 
Coolant System Valves Ir I II dimension

115 Closure flange CS, SS Not stated RELAX LOSS of preload
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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 II1, NRC recommendation: Fatigue 4-2 to 4-9, 99 
Subsect. NB fatigue issues are unresolved until an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect. XA, Subsect discussions on fatigue evaluation for 
IWB (More) license renewal between NUMARC 

land staff.  
Loss of pressure boundary. Not stated Non-significant NRC recommendation: 4-16 to 4- 100 

because CORR/IGSCC can occur under the 20 
concentrations of operating conditions (water 
oxygen, halogens, & chemisbty) 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 4-12 to 4- 101 
matenal selection & relatively low 14 
operating temp.  

Loss of pressure boundary. Not stated Not stated Non-significant because tabncated 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 (<000 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 II, NRC recommendation: Fatigue 4-2 to 4-9, 108 
Subsect. NB fatigue issues are unresolved until an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect. X1, 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- 109 

because CORRAGSCC 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 4-12 to 4- 110 
matenal selection & relatively low 14 
operating temp.  

Loss of pressure boundary. Not stated Implementation of Recommendations of Generic Letter 5-15 to 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 
_ 1_ Ifluence level.  

Loss of pressure boundary. Not stated Not stated Non-significant because operating 4-21 114 
_______ I_ _Itemp. <538 dog C (<1000 dog F). _ :

Loss of pressure boundary. Non-significant because does not 
depend on preload.

it=bin

Not stated Not stated 4-21,4-22 115



Table 9.1 Gall Report for NUMARC Industry Reports

Document, IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL 
Item System Stucture/Comp Subcombonent Materials

116 PWR Reactor Safety and Relief Closure flange CS, SS Not stated WEAR Attrition 
Coolant System Valves 

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

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

119 PWR Reactor Safety and Relief Bellows Ni alloy 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 System Valves 

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

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

123 PWR Reactor Safety and Relief Bellows Ni alloy Not stated CREEP Change in 
Coolant System Valves dimension 

UN4 PWR Reactor Safety and Relief Bellows Ni alloy Not stated RELAX Loss of preload 
Coolant System Valves 

125 PWR Reactor Safety and Relief Bellows Ni alloy Not stated WEAR Attrition 
Coolant System Valves 

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

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

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

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

130 PWR Reactor Safety and Relief Seats and Disks Stellite, SS Not stated ERO/CORR Wall thinning, loss o 
Coolant System Valves material 

131 PWR Reactor Safety and Relief Seats and Disks Stellite, SS Not stated EMBRJIR Loss of fracture 
Coolant System Valves toughness 

4aehil Man facure Ann ..... *i At..& -" ný ' -- ,- , - .

Coolant System
SdIUjy aIn fWele 

Valves
Seats and LJiSKS Stellite, S Not stated CREEP Change in 

dimension

IQý
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Table B.1 Gall Report for NUMARC Industry Reports

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 Ran

Page 928

________V_ _____ a_ _n__Page NO He~irn Loss of pressure boundary. Not stated ASME Sect. X1, ASME Sect. XI, Subsect. IWB, 5-17, 5-1 116 
Subsect IWB & exam. categones B-G-1 & -2, & B-P 
ASME/ANSI OM for system leakage/testing 
Part 1. Functional testing of ASMEIANSI 

OM Part 1 are effective for detection 
& evaluation-repair.  

Loss of pressure boundary. Not stated ASME Sect. Il1, NRC recommendation: Fatigue 4-2 to 4-9, 117 
Subsect. NB fatigue issues are unresolved until an 5-2 to 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 ASME Sect XI, Implementation of ASME Sect. Xl, 5-13 to 5- 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 4-12 to 4- 119 
material selection & relatively low 14 
operating temp.  Loss of pressure boundary Not stated Not stated Non-significant because fabncated 4-22, 4-23 120 
of Ni alloy & hydrogen overpressure 
provides protection against 
CORR/CREV_ Loss of pressure boundary. Not stated Not stated Non-significant because Ni alloys 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, 4-22 124 

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. III, NRC recommendation: Fatigue 4-2 to 4-9, 126 

Subsect. NB fatigue issues are unresolved until an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect XJ, 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- 127 
because CORR4GSCC can occur under the 20 
concentrations of operating conditions (water 
oxygen, halogens, & chemistry) during shutdown because 
sulfates are (More) oxygen is intioduced 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- 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 matenais 4-22 130 

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 -16 131 
_fluence level.

,'pJ aWMau IVOJL MLWU Non-significant because operating 
temp. <538 deg C (<1000 deg F).

OrtL-•d nr• Dms•,•e.} D *4 14 - B.l.. a*,.. --

ss of ressu- 4-21 132



Table B.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL

Page 93A

ARfl m�hanlsm ARD effects
Item System struuc reComp Subcomponent aermus•eload , ,. ... .. ..  

133 PWR Reactor Safety and Relief 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 Attrition 

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 Safety and Relief Closure bolting CS, SS Not stated CORR/SCC Crack initiation & 

Coolant System Valves Unresolved growth 

137 PWR Reactor Safety and Relief Closure bolting CS, SS Not stated EMBR/TE Loss of fracture 

Coolant System Valves 
toughness 

138 PWR Reactor Safety and Relief 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 0 

Coolant System Valves 
material 

140 PWR Reactor Safety and Relief Closure bolting CS, SS Not stated EMBR/IR Loss of fracture 

Coolant System Valves 
toughness 

141 PWR Reactor Safety and Relief Closure bolting CS, SS Not stated CREEP Change in 

Coolant System Valves 
dimension 

142 PWR Reactor Safety and Relief Closure bolting CS, SS Not stated RELAX Loss of preload 

Coolant System Valves 

143 PWR Reactor Safety and Relief Closure bolting CS, SS Not stated WEAR Atition 

Coolant System Valves 

144 PWR Reactor Safety and Relief Closure bolting CS, SS Not stated FAT Unresolved Cumulative fatigue 

Coolant System Valves damage 

145 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS, SS Not stated CORR/SCC Crack initiation & 

Coolant System 
Unresolved growth 

146 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS, SS Not stated EMBR/TE Loss of fracture 

Coolant System 
toughness 

N. t stated CORR Loss of material

147 PWR Reactor 
Coolat System

Piping & Fittings %'Q.Col le. riot ileg

II/I • I



Table B.1 Gall Report for NUMARC Industry Reports
Page 93B

Document IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL 
Effect of Aqin on Cornonent Function Contrib to Failure 
Loss of pressure boundary. Not stated Not 

Loss of pressure boundary. Not stated ASM 
Subs 

ASM Part 

Loss of pressure boundary. Not stated ASM

-e *I- mmenatons rea NO. item
ReI.nroas Non-significant because 

components do not depend on 
preloed.  
ASME Sect Xl, Subsect IWB, 
exam. categories B-G-1 & -2, & B-P 
for system leakage/testing.  
Functiornal testing of ASME/ANSI 
OM Part 1 are effective for detection & eva!luaor-repair.

stated 

E Sect XI, 
ect. IWB & 
EIANSI OM 
1.

Subsect. NB fatigue 
evaluation & ASME 
Sect X), Subsect.  
IWB (More)

Loss of pressure boundary. Not stated ASME Sect. Xl,
Subsect. IWB

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

ASME Sect. Xl, 
Subsect IWB 

ASME Sect. XI, 
Subsect. IWB & 
ASME/ANSI OM 
Part 1.  

ASME Sect. III, 
Subsect. NB fatigue 
evaluation & ASME 
Sect. Xl, Subsect.  
IWB (More) 

Non-significant 
because SS 
cladding (>5% 
fernte) has reduced 
susceptibility (More)

.oss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

NRC recommendation: Fatigue 
issues are unresolved until an 
agreement is reached in the ongoing 
discussions on fatigue evaluation for 
license renewal between NUMARC 
and staff.  
Implementation of ASME Sect. XI, 
Subsect. IWB exam. category B-G-1 
& -2, are current & effective 
programs for detection, sizing, evaluation. & remediation.

Non-significant because of proper 
material selection & relatively low 
operating temp.  
Non-significant because fabncated 
Df SS and/or hydrogen overpressure 
Drovides protection against C:ORR/CREV.

Non-significant because SSs are 
resistant to ERO/CORR, and/or 
relatively low flow, & pH control in envionment

Non-significant because of low fluenca -levl

Non-significant because operating 
temp. <538 deg C (<1000 deg F).  
ASME Sect Xl, Subsect. IWB, 
exam. categories B-G-1 & -2, & B-P.  
& corrective measure IWA-5250, 
acceptance criteria IWA-3142, are 
current & effective for detection & 
correction of preload 
ASME Sect. X, Subsect IWB, 
exam. categories B-G-1 & -2, & B-P 
for system leakage/testing.  
Functional testing of ASME/ANSI 
OM Part 1 are effective for detection 
& evaluation-repair.  

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

NRC recommendation: 
CORR/1GSCC can occur under the 
operating conditions (water 
chemistiy) during shutdown because 
oxygen is introduced to primary 
coolant during cool down to control 
CRUD-bursts, & coolant is exposed 
to air during many shutdowns.  
Non-significant because of proper 
material selection & relatively low 
operating temp
Non-significant because fabncated 
of SS and/or hydrogen overpressure 
provides protection against 
CORR/CREV.

4-21, 4-22 
133 

5-17, 5-18 
134

4-2 to 4-9, 
5-2 to 5
10 

5-13 to 5
15

4-12 to 4
14

4-22, 4-23 138

135

136

137

-I 

--4-22

4-14 -16 �ic
4-21 

5-15 

5-17, 5
18 

4-2 to 4-9, 
5-2 to 5
10 

4-16 to 4
20 

4-12 to 4
14 

4-22, 4-23

139

141 

142

143

144

145

14i

=
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F .•,•ttf III

4-14-16 114C



Table B.1 Gall Report for NUMARC Industry Reports 

Document IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL

PWR Reactor 
Coolant System

I

Page 94A

M.&..i.I. Uunzf�tUre? ARD mechanIsm ARD effects

Cold leg, Hot leg, & 
Surge line

IF.VlI t 1 I; 

Unresolved

W PWR Reactor Piping & Fittings Cold leg, & Hot leg CS, SS Not stated ERO/CORR Wall thinning, loss o 

Coolant System material 

149 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS, SS Not stated EMBR/IR Loss of fracture 

Coolant System toughness 

150 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS. SS Not stated CREEP Change in 

Coolant System dimension 

151 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS, SS Not stated RELAX Loss of preload 

Coolant System 

152 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS. SS Not stated WEAR Attrition 
Coolant System 

153 PWR Reactor Piping & Fittings Cold leg, & Hot leg CS, SS Not stated FAT Unresolved Cumulative fatigue 

Coolant System damage 

154 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated CORR/SCC Crack initiation & 

Coolant System line Unresolved growth 

155 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated EMBR/TE Loss of fracture 

Coolant System One toughness 

156 PWR Reactor Piping & Fittngs Surge line & Spray SS Not stated CORR Loss of material 

Coolant System Ie 

157 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated ERO/CORR Wall thinning, loss ol 

Coolant System fine material 

158 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated EMBR/IR Loss of fracture 

Coolant System line I toughness 

159 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated CREEP Change in 

Coolant System fine dimension 

160 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated RELAX Loss of preload 

Coolant System line 

161 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated WEAR Attrition 

Coolant System Ie 

162 PWR Reactor Piping & Fittings Surge line & Spray SS Not stated FATUnresolved Cumulative fatigue 

Coolant System fine damage 

163 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated CORRISCC Crack initiation & 

Coolant System Surge line Unresolved growth 

S... .... .... . •'UL I== L-- U, C AOITO'cI• e ,• '~r li

toughnessCASS164 Piping & Fittings N~ot SEAVIKU



Table 9.1 Gall Report for NUMARC Industry Reports
Page 94B

Document: IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL 
Effect of Aging on Component Function Cont-ib to Failure Re

wted OCrmedaon O-enoiIe 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 

fluenoe level.  Loss of pressure boundary- Not stated Not stated Non-significant because operating 4-21 150 
temp. <538 dog 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 4-21,4-22 151 

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 pints.  Loss of pressure boundary. Not stated ASME Sect. III, NRC recommendation: Fatigue 4-2 to 4-9, 153 

Subsect. NB fatigue issues are unresolved until an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect. YX. Subsect. discussions on fatigue evaluation for 
IWB (More) license renewal between NUMARC 
Loss ofresurbonday.Notstand staff. I Loss of pressure boundary Not stated Non-significant NRC recommendation: 4-16 to 4- 154 
because CORR/AGSCC 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 4-12 to 4- 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 
resistant 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 
tamp. <538 deg C (<1000 deg F).  Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21, 4-22 160 

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. III, NRC recommendation: Fatigue 4-2 to 4-9, 162 

Subsect NB fatigue issues are unresolved until an 5-2 to 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: 4-16 to 4- 163 

because CASS CORRA1GSCC can occur under the 20 
components with operating conditions (water 
>5% 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.  

flee~~te -ro- nr.ee tr 0a "ni n MI.*. *.Ar . .

r-nne, content 
screening criteria & 
ASME Sect XI, 
Subsect IWB 
inspection.

NRC recommendation: Ferrite 
content screening criteria is 
inadequate.

4-10. 4
11,5-11 
-13

164
I
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Table B.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra. ANL

Page 9SA

Materiate Manufacturer ARD mechanism ARD effects
IssII 75.W... -V 

1651 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated CORR Loss of material 

Coolant System Surge line 

166 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated ERO/CORR Wall thinning, loss ol 

Coolant System Surge line material 

167 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated EMBR/IR Loss of fracture 

Coolant System Surge line toughness 

168 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated CREEP Change in 

Coolant System Surge line dimension 

169 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated RELAX Loss of preload 

Coolant System Surge line 

170 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated WEAR Attrition 

Coolant System Surge line 

171 PWR Reactor Piping & Fittings Cold leg, Hot leg. & CASS Not stated FAT Unresolved Cumulative fatigue 

Coolant System Surge line damage 

172 PWR Reactor Auxiliay Piping Decay Heat Remova SS Not stated CORR/SCC Crack initiation & 

Coolant System System & Core Unresolved growth 
Rood System 

173 PWR Reactor Auxiliary Piping Decay Heat Removal SS Not stated EMBRFTE 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 System Surge line 

1751 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated ERO/CORR Wall thinning, loss 0 

Coolant System Surge line material 

1761 PWR Reactor Piping & Fittings Cold leg. Hot leg, & CASS Not stated EMBR/IR Loss of fracture 

Coolant System Surge line toughness 

1771 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated CREEP Change in 

Coolant System Surge line dimension 

178 PWR Reactor Piping & Fittings Cold leg, Hot leg, & CASS Not stated RELAX Loss of preload 

Coolant System Surge fine 

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 Remo CASS Not stated CORR/SCC Crack initiation & 

Coolant System System & Core Unresolved growth 
Flood System 

.~~~ . ...n.re I... rCIAO1rr= os oc f fractreii
182 PWR Reactor 

Coolant System
Auxiliary Piping DewK:y H-eat -Remova 

System & Core 
Flood System

Unresolved toughness0 SlJt• q•t•%,P%00



Table 9.1 Gall Report for NUMARC Industry Reports
Page 96B

Document: IR 90-07, PWR Reactor Coolant System Industry Report 
Reviewed by: Omesh K. Chopra, ANL 
Effect of Agin on Component Function Contrib to Failure Reprted Loss of pressure boundary. Not stated Not stated" 

Loss of pressure boundary. Not stated Not stated 

Loss of pressure boundary. Not stated Not stated 

Loss of pressure boundary. Not stated Not stated 

Loss of pressure boundary. Not stated Not stated 

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary- Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

ASME Sect Ill, 
Subsect. NB fatigu 
evaluation & ASME 
Sect. Xl, Subsect.  
IWB (More) 

Non-significant 
because 
concentrations of 
oxygen, halogens, 
sulfates are (More)

Loss of pressure boundary. Not stated iNot stiat-r1

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. j Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not state,

Loss of pressure boundary. Not stated

Loss of pressure boundary.

ASME Sect. III, 
Subsect NB fatigue 
evaluation & ASME 
Sect Xl, Subsect 
IWB (More) 

Non-significant 
because CASS 
components with 
>5% ferrite have 
reduced (More)

Not stated Femte content 
screening criteria & 
ASME Sect. Xl, 
Subsect. IWB 
inspection.

Non-significant because fabricated 
of SS & hydrogen overpressure 
provides protection against 
ICORR/CREV.

Non-significant because SSs are resistant to ERO/CORR.

Non-significant because of low 
fluence level.

Non-significant because operating temp. <538 d;eg C (< 1000 deg F).

e 

&

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

NRC recommendation: 
CORR/1GSCC can occur under the 
operating conditions (water chemistry) during shutdown because 

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

Non-significant because of proper 
material selection & relatively low

Non-significant because fabricated 
of SS & hydrogen overpressure 
provides protection against ^ORR/CREV.

Non-significant because SSs are 
resistant to ERO/CORR.

Non-significant because of low 
fluenoe level.

Non-significant because operating 
temp. <538 deg C (<1000 deg F).  
Non-significant because these 
components do not depend on 
preload.  
Non-significant because not subject 
to relative motion or does not 
incorporate clamped joints.  
NRC recommendation: Fatigue 
issues are unresolved until an 
agreement is reached in the ongoing 
discussions on fatigue evaluation for 
license renewal between NUMARC 
and staff.  
NRC recommendation: 
CORR/IGSCC can occur under the 
operating conditions (water 
chemistry) during shutdown because 
oxygen is introduced to primary 
coolant during cool down to control 
CRUD-bursts, & coolant is exposed 
to air durna many shutdowns.  
NRC recommendation: Ferrite 
content screening criteria is 
kiadequate.

4-22, 4-21ý

4-22

�1�9 4-14 -16

4-21
4-21,4-22

1*� 
I -4-24

4-2 to 4-9, 
5-2 to 5
10

4-16 to 4
20

4-12 to 4
14

-1
4-22, 4-24

4-22 V

Report Recommendations .

�1.�. �94-14 -16 17
4-21 

4-21, 4-2Z

17 

17

4-24 17

4-2 to 4-9, 
5-2 to 5
10 

4-16 to 4
20

184

1

Not statedr
f•

1"

17

4-22 17

4-14-16 - 17

4-22, 4-2,3

Non-significant because these 
components do not depend on p)reload.

i

i I 
'

--- '

temp. <538 deg C (<1000 deg F).

Non-significant because not subject 
to relative motion or does not 
incor~porate clamped ioints.

4-22

4-14 -16

14-271

7 

1 

166 

167 

169 

17C 

71' 

72, 

74 

75 

7 

8 

9 

•0
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1h*.1I U�rn.fni�timr ARD mechanism ARD effects
Item System . . ucwre/.omp um pomPonent Matr ....... ......... .  

183 PWR Reactor Auxiliary Piping Decay Heat Remova CASS Not stated CORR Loss of material 

Coolant System System & Core 
Rood System 

184 PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated ERO/CORR Wall thinning, loss o 

Coolant System System & Core material 

Rood System 

185 PWR Reactor Auxiliary Piping Decay Heat Removal CASS Not stated EMBR/IR Loss of fracture 

Coolant System System & Core toughness 

Flood System 

186 PWR Reactor Auxilk'ary Piping Decay Heat Removal CASS Not stated CREEP Change in 

Coolant System System & Core dimension 

Rood System 

187 PWR Reactor Auxiliary Piping Decay Heat Remova CASS Not stated RELAX Loss of preload 

Coolant System System & Core 
Flood System 

188 PWR Reactor Auxiliary Piping Decay Heat Remova CASS Not stated WEAR Attrition 

Coolant System System & Core 
Rood System 

189 PWR Reactor Auxiliary Piping Decay Heat Remova CASS Not stated FAT Unresolved Cumulative fatigue 

Coolant System System & Core damage 

Rood System 

190 PWR Reactor Integral Support Not stated CS, SS Not stated CORR/SCC Crack initiation & 

Coolant System Unresolved 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 EROtCORR Wall thinning, loss o 

Coolant System 
mate"ial 

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 

1971 PWR Reactor Integral Support Not stated CS. SS 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: 0. ChopralD. Gavenda, ANL 
Item System Structure/Comp Subcomponent Materials Manufacturer ARD mechanism ARD effects 

1 BWR Primary Piping & Fittings Feedwater & Main CS Not stated EMBR/IR Loss of fracture 

Coolant Pressure Steam toughness 
Boundary.

BWR Primary Piping & Fittings Feedwater & Main CS Not stated CORR/IGSCC Crack initation & 

Coolant Pressure Steam growth 

Boundary 
.+ -C-, RR/Thrack inibation &

3 BWR Primary 
Coolant Pressure 
Boundary

Piping & Fittings Seedwater & Mmn 
Steam

growth



Table B.1 Gall Report for NUMARC Industry Reports 

Document IR 90-07, PWR Reactor Coolant System Industry Report
Reviewed by: Omesh K. Chopra, ANL 
Effect of Aqinq on Component Function Contrib to Failure Reported Droas ReI.Droos Report Recommendations Pace No. Item
Loss of pressure boundary. Not stated Not stated Non-significant because fabncated 4-22., 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 
resistant 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 
tamp. <538 deg C (<1000 deg F).  

Loss of pressure boundary. Not stated Not stated Non-significant because these 4-21,4-22 187 
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. III, NRC recommendation: Fatigue 4-2 to 4-9, 189 
Subsect. NB fatigue issues are unresolved until an 5-2 to 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 Not stated Non-significant because not 4-16 to 4- 190 

subjected to corrosive environment 20 
Loss of pressure boundary. Not stated Not stated Non-significant because of proper 4-12 to 4- 191 

material selection & relatively low 14 
operating temp.  

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 operating 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, 4-22 196 
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. III, NRC recommendation: Fatigue 4-2 to 4-9, 198 
Subsect` NB fatigue issues are unresolved until an 5-2 to 5
evaluation & ASME agreement is reached in the ongoing 10 
Sect XG, Subsect discussions on fatigue evaluation for 
IWB (More) license renewal between NUMARC 

I_ _and staff.  

Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. ChopraWD. Gavenda, ANL 
Effect of Aging on Component Function Contrib to Failure Reported progs ReI.pmgs Report Recommendations Page No. tem 
Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 1 

neutron fluence within the license 
renewal term is<10A17 rVrmA2.  

Loss of pressure boundary. Not stated Not stated Non-significant because wrought 4-18, 4
and cast CS are resistant to 19, 5-8 
sensitization, and/or applied & -16 

_residual stresses are low I_ I_ I

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

4-22 to 4
28

3

Page 96B



Page 97A

Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 

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

Item Svstem Slructure/Comp Subcomponent Materials 

4 BWR Primary Piping & Fittings Feedwater & Main CS 

Coolant Pressure Steam 

Boundary 

5 BWR Primary Piping & Fittings Feedwater & Main CS 

0.JII Stea

Boundary 

"BWR Primary 
Coolant Pressure 
Boundary 

BWR Primary 
Coolant Pressure 
Boundary 

i BWR Primary 
Coolant Pressure

Manufacturer 
I Not Tstated

ARD mechanism ARD effects 
CORRIIASCC Crack initiation & 

growth 

CORR Loss of material, 
corrosion product 
buildup

I I -"Jjýý! ttdE O/COHHR 'Wall thInIng-".1, loss 0 
-Piping-& Fittings Fee tr&Main ICS NotstatedRmaterial 

Steam

I S I& . t stated CREEP Change in Piping & Fittings Feedwater & mn dimension 
ISteamI

Piping & Fittings Feeclwater & Main 
Steam

Boundary 
9 BWR Primary Piping & Fittings Feedwater & Main 

Coolant Pressure Steam 

Boundary 
10 BWR Primary Piping & Fittings Feedwater & Main 

"Coolant Pressure Steam 
Boundary 

1 BWR Prim Piping & Fittings RCIC, HPCI. RHR, 

Coolant Pressure LPCI, LPCS, & 

Boundary HPCS 

rD;Piningi & Fittings RCIC, HPCI, RHR,

Cs Not stated RELAX Loss of preload

Cs Not stated WEAR Attrition

CS Not stated FAT

CS lNot stated EMBR/1R

CS Not stated CORR/IGSCC

Cumulative fatgue 
damage 

Loss of fracture 
toughness 

Crack initiation & 
growth

Coolant Pressure LPCI, LPCS, & 

Boundary HPCS ----------

13BW Pimry Piin &Fittings R•CIC, HPCI, RHR, CSNot statedCRRTSC rakiiato& 

BWR Primary ing & growth 

Coolant Pressure LPCI, LPCS, & 

Boundary HPCS 

14 BWR Primary Piping & Fittings IC, HPCI, RHR, CS Not stated ASCC Crac initiation & 
"LPC----P---- growth 

Coolant Pressure LPCI, LPCS, & 
Boundary HPCS_-.--

1B P & Fittings RCIC, HPCI, RHR, CS Not stated CORR 

Coolant Pressure LPCI, LPCS, & 

Boundary HPCS 

16 BWR Primary Piping Fittings RCIC HPCI, RHR, CS Not bsLated RO/CORR 

Coolant Pressure LPCI, LPCS, & 

Boundary HPCS 

17 BWR Primary Piping & Fittings R HPCI. RHR. CS Not stated CREEP 

Coolant Pressure LPCI. LPCS, & ~eso 

Boundary HPCSLosfpeoa 
18 BWR Primary Piping & Fittings RC PrRSNtadE 

Coolant Pressure LPCI, LPCS, & 

Boundary 
CSsR 

19 BWR Primary Piping& Fittings RCIC, HPCI, CS Not stated WEAR ition 

Coolant Pressure LPCI, LPCS, & 

Boundary HPCS

Not stated



Table B.1 Gall Report for NUMARC Industry Reports

Document IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL 
Fifect of Aaina on Comnonent Funetion Cont, ib to Failure Renre rn Rel.nroa� ReotRecommendations PaeN.Item

a .9 KZ~.-~~ -

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 <10'120 
n/mA2.  

Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 to 4- 5 
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 Appendix A of NUREG-1344 recommends industry 4-33 -35, 6 
NUREG-1344 for program for control of EJC in the & 5-17 
single-phase lines, single-phase systems & -19 
CHECM4ATE 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 <371C (<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. III, . NRC recommendation: Fatigue 4-2 to 4-9, 10 
Subsect. NB fatigue issues 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<10A17 n/rnA2.  

Loss of pressure boundary. Not stated Not stated Non-significant because wrought 4-18, 4- 12 
and cast CS are resistant to 19, 5-8 
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 total 4-28, 4-29 14 
fast neutron fluence within the 
license renewal term is <10A20 
n/MA2.  

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 corrosion 
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, 5-26 18 
components do not depend on -28 
preload for functionality. I

Loss of pressure boundary. Not stated Not stated Non-signilicant because not 
subjected to relatve motion or does 
not incorporate clamped joints.

4-47, 5
28, 55-29

19

Page 97B
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Document IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL 
Item SytmSt'ucture4ComD Sulboom-,onent Materials Manuf~agtuter AIfl ma-=hsnuii=m Alrfl affa•_t

vWi Prrimary 
Coolant Pressure 
Boundary

Relief & In-Line 
Valves

Bonnet Not stated CORR/IASCC Crack initiation & 
growth

Page 98A

2C BWR Primary Piping & Fittings RCIC, HPCI, RHR, CS Not stated FATUnresolved Cumulative fatigue 
Coolant Pressure LPCI, LPCS, & damage 
Boundary HPCS 

21 BWR Primary Piping & Fittings RHR, LPCI, LPCS, SS Not stated EMBR/IR 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 Pnmary Piping & Fittings RHR, LPCI, LPCS, SS Not stated CORR/TGSCC Crack initiation & 
Coolant Pressure Recirc., & HPCS growth 
Boundary 

24 BWR Primary Piping & Fittings RHR, LPCI, LPCS, SS Not stated CORR/IASCC Crack initiation & 
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, LPCI, 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/IGSCC Crack initiation & 
Coolant Pressure Valves growth 
Boundary 

33 BWR Primary Relief & In-Line Bonnet CS Not stated CORR/TGSCC Crack initiation & 
Coolant Pressure Valves growth 
Boundary

34 (C,



Document IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL Effect of A in on Cor onent Function Contrib to Failure Reported progs Rel.ss Repor Recommendations Loss of pressure boundary. Not stated ASME Sect. III, NRC recommendation: Fatigue 

Subsect. NB fatigue issues are unresolved until an 
reanalysis & ASME agreement is reached in the ongoing Sect XJ, Subsect discussions on fabgue evaluation for IWB inspect, license renewal between NUMARC 

and staff.  Loss of pressure boundary. Not stated Not stated Non-significant because total fast 

neutron fluence within the license 
renewal ter, is<1OA17 rmA2.  

Loss of pressure boundary- Not stated Program delineated Implementation of effective 
in NUREG-0313, inspection, mitigation. & repair 
Rev. 2, and techniques.  
implemented through 
NRC Generic letter 
88-01.  Loss of pressure boundary. Not stated Not stated Non-significant because SSs 

(N<0.12%) do not suffer TGSCC 
under BWR operabtng 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 

fast neutron fluence within the

licnse renewal term is <1'A3
Loss of pressure boundary. Not stated I Not state 'I

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. j Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. i Not stated
ASME Sect I11, 
Subsect NB fatigue 
reanalysis & ASME 
Sect XI, Subsect.  
IWB inspect-

Loss of pressure boundary. Not stated I Not stated

Loss of pressure boundary Not stated I Not stated

Loss of pressure boundary. Not stated Not stated

L•oS of pressure boundary. Not stated Not stated

Non-significant because water 
qconity & chemistry are con(0olled 
according to technical specifications 
rreqoarments and cornosion alowances are defined according to 
Ithe pressure integrity requirements.  

Non-significant because SS 
nomponoents are resistant to E/C.  

Non-significant because operating 

onditRons are <538C (<1F000_F).  

iNon-significant because ahese 
components do not depend on 
dreload for funceonality.  
Non-significant because not subected to relatbe motion or does 

not incorporate clamped joints.  NRC recomrnendation: Fatigue 

issues are unresolved unsi an agreement is reached in the ongoing 
discussions on fabgue evaluation for 
license renewal between NUMARC 
ýand staff.  

Non-significant because total fast 
neutron fluence within the license 
renewnewal term is<10A17 rA2.  
Non-significant because wrought and cast CS are resistant to 
sensitmzation, and/or applied & 
residual stresse are low.  
Non-significant because CSs do not4 
suffer TGSCC under BWR 2 
operating conditions of temperature, 

Non-signiticant because Th total 4 
fast neutron fluenoe within the 
license renewal term is <1OA20 
n/mn^2.

Page 98 

Page No. item
4-2 to 
5-4 to 

4-39

4-18, 4 
19, 5-8 
-16 

4-22 to 
28 

4-28, 4-

4-30 to4 
32 

4-33 -35 
& 5-17 
-19 

4-44,4-4 

4-45, 5-2 
-28 

4-47, 5
28, 5-29 

4-2 to 4-9 
5-4 to 5-6

4-3

4-20, 5-8 

16 

ý-22 to 4-

20
4-9, 
5-6 

4

21 

4

5 

6,

25

Table 8.1 Gall Report for NUMARC Industry Reports

28

29

3C

319-

W-2

24

8, 4-29

27
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Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industy Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL

Page 99A

Manufacturer ARD mechanism ARD effects

BWR Primary 
Coolant Pressure 
Boundary

Relief & In-une 
Valves

growth52

_€,.henm•nlmt Mah•'lals
Nm1.1 ,,e... . wn W r - r-s- .  

35 BWR Primary Relief & In-Line Bonnet CS Not stated CORR Loss of material 

Coolant Pressure Valves 
Boundary 

36 BWR Primary Relief & In-Line Bonnet CS Not stated EROICORR 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-Une Bonnet CS Not stated WEAR Attrition 

Coolant Pressure Valves 
Boundary 

40 BWR Primary Relief & 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/IR 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 CS Not stated CORR/TGSCC Crack initiation & 

Coolant Pressure growth 
Boundary 

44 BWR Primary Integral Support Not stated CS Not stated CORR/IASCC Crack initiation & 

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 Atition 

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-Une Valve Body CS NOt stated EMBR/IR Loss of fracture 

Coolant Pressure Valves toughness 

Boundary
%IQ I ql•,JIL ;;) •1, LWF%4Valve ly



Table B.1 Gall Report for NUMARC Industry Reports
Page 99B

Document- IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report Reviewed by: 0. Chopra/D. Gavenda, ANL 
Effect of Agin on Cornonent Function Contrib to Failure Repored s Loss of pressure boundary. Not stated Not stated 

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated I Not stated

ReprtReomenatongs

Loss of pressure boundary. Not stated INot stated I
Loss of pressure boundary. i Not stated Non-significant 

because no 
operating experience 
of flaws induced by 
fatigue, (More)

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated I Not stated

Loss of pressure boundary. I Not stated I Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. iNot stated FiNot Stated-

Loss of pressure boundary. Not stated I Not stated

Loss of pressure boundary. Not stated i Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Non-significant 
because no 
operating experience 
of flaws induced by 
fatigue, (More)

.oss of pressure boundary. i Not stated -+Not stated

Loss of pressure boundary. Not stated I Not stated

4-30 to 4- 3E 
32 

4-36, & 5- 36 
20

Non-significant because water 
quality & chemistry are controlled 
according to technical specifications 
requirements and corrosion 
allowances are defined according to 
the pressure integrity requirements.  
Non-significant because 
components operate in low 
temperature (<79_C) and/or low flow 
rate.  
Non-significant because operating 
conditions are <371_C (<700-F).  

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

INon-significant because not 
subjected to relative motion or does not incorporate clamped joints.  
ýNRC recommendation: Fatigue 
:issues are unresolved until an 
agreement is reached in the ongoing 
discussions on fatigue evaluation for 
license renewal between NUMARC 
and staff.  
Non-significant because total last 
neutron fluence, within the license 
renewal term is<10A17 n/m^2.  
Non-signifiCant because not 
Subjected to Corrosive envwonmanL

4-45, 5-2E 
-28

4-47.25-

Non-significant because not 14-22 to 4
subjected to corrosive envronment. 128

Non-significant because per totat 
fast neutron fluen3e wiChin (0e 
license renewal term is <10A20 
rVm^2.  

Non-significant because not 
subjected to corrosive environment.  

Non-significant because 
components not in contact with 
ntimarn coolante 
Non-significant because operating 

conditions are <371_C (<700FF) 

Non-significant because these 
components do not depend on 
preload for ounctionali uof 
Non-significant because not 
Subjected to relative motion or does 

not incorporate clamped jointse 
NRC recommendation: Fatigue 
issues are unresolved until an 
agreement is reached in the ongoing 
Idiscussions on fatigue evaluation for 
license renewal between NUMARC 
and staff.  
Non-significant because total fast 
neutron fluence within the license 
renewal term is<1OA1 7 n/n,2.  

Non-significant because wrought 
and cast CS are resistant to 
sensitization, and/or applied & 
residual stresses are low.

40

43

4-28, 4-2g 44

4-30 to 4
32

4-38

4-44, 4 -4 5j 47

4-45, 5-26 
-28 

4-47, 5

28, 5-29 

4-13

48

4-39 51

4-20, 5-8 
-16

W

4-44,4-451 37

Rel.proqs S.... IM^ ___

i

28.5-29 

4-10,4-11

4-39 411



Table B.1 Gall Report for NUMARC Industry Reports

Document IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL 
Item System Structure/Comr Subcomponent Materials Manufacturer ARD mechanism ARD effects

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 CS Not stated CORR/IASCC Crack iniiation & 
Coolant Pressure Valves growth 
Boundary 

55 BWR Primary Relief & In-Line Valve Body CS Not stated CORR Loss of material 
Coolant Pressure Valves 
Boundary 

56 BWR Primary Relief & 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 

58 BWR Primary Relief & In-Line Valve Body CS Not stated RELAX Loss of preload 
Coolant Pressure Valves 

59 BWR Primary Relief & In-Line Valve Body CS Not stated WEAR Attrition 
Coolant Pressure Valves 
Boundary 

60 BWR Primary Relief & In-Line Valve Body CS Not stated FATUnresolved Cumulative fatigue 
Coolant Pressure Valves damage 
Boundary 

61 BWR Primary Relief & In-Line Valve Body & Bonne CASS Not stated EMBR/IR Loss of fracture 
Coolant Pressure Valves toughness 
Boundary 

62 BWR Primary Recirculation Pump Bowl, & Cover CASS Not stated CORR/IGSCC Crack initiation & 

Coolant Pressure (Bingham) growth 
Boundary 

63 BWR Primary Relief & In-Line Valve Body & Bonnet CASS Not stated CORR/TGSCC Crack initiation & 

Coolant Pressure Valves growth 
Boundary 

64 BWR Primary Recirculation Pump Bowl, & Cover CASS Not stated CORR/1ASCC 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 I.. ..... ... .

68 BWR Primary 
Coolant Pressure 
Boundary

Recirculation Pump Bowl, & Cover 
(Bingham)

CASS Not stated RELAX Loss of preload
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Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL 
Effect of Aalno on Corn onent. F K ~ 4 * r.,- --..-

Page 1GB

r. - -- mn l to rmsure Reported progs Hel. s Report Recommendations Page _... Itm Loss of pressure boundary. Not stated Not stated Non-significant because CSs do not 4-22 to 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, 4-2 54 

liKen se renewal term is < 1OA20 
n/m^2.  

Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 to 4- 55 
quality & chemistry are controlled 32 
according to technical specifications 
requirements and corrosion 
allowances are defined according to 

L_ _ 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 <371C (<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 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 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<10A17 n/mA2.  Loss of pressure boundary. Not stated CASS material has NRC recommendation: CASS 4-20,4- 62 

reduced materials that meet the NUREG- 21, 5-8 to 
susceptibility to 0313, Rev. 2 guidelines of 0.035% 5-16 
IGSCC if C & ferrite C & -7.5% fernte 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 <I10A20 
_ rnm2 Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 -32 65 

quality & chemistry are controlled 
according to technical specifications 
requirements and corrosion 
alowances are defined according to the pressure integrity requirements.  

Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, 52 661 

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. MiM, e-4 ,
iNori-signrlcant because these 
components do not depend on 
preload for functionality.

4-45, 5-2f 
-28

68
w •j-
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Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 

Reviewed by: 0. Chopra/D. Gavenda, ANL
Unsfnj�hmv ARD mechanism ARD effects

84 BWR Pnmary 
Coolant Pressure 
Boundary

Item System .S r5uuC Omp :IUDCOMPOn MILt Iv.nm., -_.... ........  

69 BWR Primary Recirculation Pump Bowl, & 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-Une Valve Body & Bonnel 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 initiation & 

Coolant Pressure Jackson) growth 

Boundary 

74 BWR Pnmrry Recirculation Pump Cover (Byron CASS Not stated CORR/TGSCC Crack initiation & 

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 Recirculabon 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 Pnmary Recirculation Pump Cover (Byron CASS Not stated RELAX Loss of preload 

Coolant Pressure Jackson) 

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 EMBRAR Loss of fracture 

Coolant Pressure (Bingham) 
toughness 

Integra....ppofl10-t statrel CORR/IGSCC Crack initiation &
growthintegral Support NtSta.od



Table 8.1 Gall Report for NUMARC Industry Reports

Document.- IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL 
Effect of Aaina on Comnonent Function Contrib to Failuim R•nnvtadl nrnn•

R.lnmn� R�n�wt �e�nmmand2tinn� Pe, in itam

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 Ferrite content NRC recommendation: Ferrite 4-40 to 4- 70 
screening criteria & criteria is inadequate tool for 44, 5-22 
ASME Sect X1, 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 4-1Oto 4- 71 

because no issues are unresolved until 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 72 

neutron fluence within the license 
renewal term is<10A17 n/mA2 _ 

Loss of pressure boundary. Not stated CASS material has NRC recommendation: CASS 4-20, 4- 73 
reduced materials that meet the NUREG- 21, 5-8 to 
susceptibility to 0313, Rev. 2 guidelines of 0.035% 5-16 
IGSCC if C & ferrite C & _7.5% ferrite have reduced 
content meet (More) susceptibility to IGSCC 

Loss of pressure boundary. Not stated Not stated Non-significant because SSs 4-22 to 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, 4-29 75 
fast neutron fluence within the 
license renewal term is <101A20 
nrrM_ 2.  

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 
alowances 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, 5-26 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 Fernte content NRC recommendation: Ferrite 4-40 to 4- 81 
screening criteria & cntena is inadequate tool for 44, 5-22 
ASME Sect. XI, screening & VT-3 can not reliably 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. X1, NRC recommendation: Fatigue 4-12, 4- 82 

Subsect. IWB issues 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<1OA17 nVmA2.

LOSS of pressure boundary. Not stated Not stated Non-signilicant because applied and 
residual stresses are low and/or not 
subjected to corrosive environment.

4-20,.4
21,.5-8 to 
5-16

84
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Item System Structure/Comp Subomponrient Materials Manufacturer ARD mechanism ARD effects

85 BWR Primary Integral Support Not stated SS Not stated CORR/TGSCC Crack initiation & 
Coolant Pressure growth 
Boundary 

86 BWR Pnrnary 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 ERO/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 Atbition 
Coolant Pressure 
Boundary 

92 BWR Primary Integral Support Not stated SS 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 Recirculation Pump Heat Exchanger SS Not stated CORRPIGSCC Crack initiation & 
Coolant Pressure (Byron Jackson) growth 
Boundary 

95 BWR Primary Recirculation Pump Heat Exchanger SS Not stated CORR/TGSCC Crack initiation & 
Coolant Pressure (Byron Jackson) growth 
Boundary 

96 BWR Primary Recirculation Pump Heat Exchanger SS Not stated CORR/IASCC Crack initiation & 
Coolant Pressure (Byron Jackson) growth 
Boundary 

97 BWR Primary Recirculation Pump Heat Exchanger SS 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 SS Not stated CREEP Change in 
Coolant Pressure (Byron Jackson) dimension 
Boundary

10C BWR Primary 
Coolant Pressure 
Boundary

Recirculation Pump Heat Exchanger 
(Byron Jackson)

ss Not stated RELAX Loss of preload

Page 102A



Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report Reviewed by: 0. Chopra/D. Gavenda, ANL Effect of A in on Coronent Functio Contuib to Failure Reported s Rd. s R rt Recommendations 
Loss of pressure boundary. Not stated Not stated Non-significant because SSs 

(N<s 120nu) do not suffer TGSCC 
under BWR operating conditions of tamp., DO, impurity level, & design 7 ~stress. N concentrations of >0. 12% 
are not in BWR application, & integral support not subjected to 

Loss of pressure boundary. Not stated Not stated Non-significant because w totat 

quait &chmisryar cntole 
fast neutron fluenge within the 
prcense renewag term is <10A20 

Loss of pressure boundary. Not stated Not stated Non-significant because water 

integr supI ist notincotateit 

snhn^2 

quality & cheoistry are controlled according to technical specification 
requirements; corrosion allowances are defined according to the 

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.  

conditions are <538-C (<1O000F).

Loss of pressure boundary Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. J Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary j Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. i Not stated

Loss of pressure boundary. Not stated

lot stated 

lot stated 

on-significant 
.cause no 

perabng expenenc 
flaws induced by 

tigue, (More) 

ot stated 

At stated 

It stated

I stated 

I stated

N 

N 

N 

bi 

of 
Ia 

Ni 

Nc 

Nc 

No 

No 

Not 

Not 

Not

stated 

stated 

stated

e

Non-significant because These 
components do not depend on 
preload for funrconality.  

Non-significant because not 
subjected to relative motion or does 
not incorporate clamped joints.  
NRC recommendeabon: Fatigue 
issues are unresolved until an agreement is reached in the ongoing 
discussions on fatigue evaluation for 
license renewal between NUMARC 
and staff 
Non-significant because total fast 
neutron fluence within the license 
renewal term is<10^17 n/mA2.  
Non-significant because applied and 
residual stresses are low.  

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 >0.120/.  
are not in BWR application.  
Non-significant because the total 
last neutron fluence within the 
license renewal term is <10'A20 
nrr•v2.  
Non-significant because water 4 
quality & chemistry are controlled 
according to technical specifications 
requirements and corrosion 
allowances are defined according to 
the pressure integrity requirements.  
Non-significant beiause 4 components are resistant to E/C.  

Non-significantbeca-use -Operating 4 
conditons are <538-c (<1 000_F).  

Nonsiniicntbecause these 4 components do not depend on 
prelad fr fuctionality.
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Manufacturer ARD mechanism ARD effects
I

1191 BWR Primary
Coolant Pressure 
Boundary

Recirculation Pump 1 Nuts & Bolts dimension

101 BWR Primary Recirculation Pump Heat Exchanger SS Not stated WEAR Attrition 

Coolant Pressure (Byron Jackson) 
Boundary 

102 BWR Primary Rearculation Pump Heat Exchanger SS Not stated FAT Cumulative fatigue 

Coolant Pressure (Byron Jackson) damage 

Boundary 

103 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated EMBR/AR Loss of fracture 

Coolant Pressure Valves toughness 
Boundary 

104 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated CORR/IGSCC Crack initation & 

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/IASCC Crack iniiation & 

Coolant Pressure Valves growth 

Boundary 

107 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated CORR Loss of material 

Coolant Pressure Valves 
Boundary 

108 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated ERO/CORR Wall thinning 

Coolant Pressure Valves 
Boundry,

109 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated CREEP Change in 

Coolant Pressure Valves dimension 
Boundary 

110 BWR Prinary Relief & In-Line Nuts & Bolts CS Not stated RELAX Loss of preload 

Coolant Pressure Valves 
Boundary 

111 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated WEAR Attrition 

Coolant Pressure Valves 
Boundajy 

112 BWR Primary Relief & In-Line Nuts & Bolts CS Not stated FAT Cumulative fatigue 

Coolant Pressure Valves damage 

Boundary 

113 BWR Primary Relief & In-Line Nuts & Bolts SS Not stated EMBR/AR 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 & Bolts SS Not stated CORR/TGSCC Crack initiation & 

Coolant Pressure 
growth 

Boundary: 

116 BWR Primary Recirculation Pump Nuts & Bolts SS Not stated CORR/IASCC Crack initiation & 

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 Wall thinning 

Coolant Pressure 
Boundary_ %__-_ 

.. ... .... _ i + ICtRtP Chan- in
QQ



Page 103B
Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL

RrnLnrnei� ReotRecommendations Paae No. Item

conditions are <538_C (<l000-F).t saed

r-Ull Ul .1 u•y gl,.. p roun .;g unau onIll rVn I. .  

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. XI, NRC recommendation: Fatigue 4-12, 4- 102 

Subsect. IWB issues 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 4-39 103 
neutron fluence within the license 
renewal term is<10'17 rVmA2.  

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 4-22 to 4- 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 fluence within the 
license renewal term is <101120 
n/mA2.  

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-30 to 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, 4-45 109 
conditions are <371_C (<700-F).  

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

Subsect IWB, ISlincludes VT-i of nuts, bushing, -28 
exam. categonesB- 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- 11i 
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 term is<10A17 n/'rn2.  

Loss of pressure boundary Not stated Not stated Non-significant because 4-20, 4- 11z 
components are not subjected to 21, 5-8 to 
corrosive environment 5-16 

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-22 to 4- 115 
subjected to coolant environment 28 

Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28. 4-29 116 

fast neutron fluence within the 
license renewal term is <10A20 
n/m^ 2.  

Loss of pressure boundary. Not stated Not stated Non-significant because not 4-30 -32 117 
subjected to coolant environment.  

Loss of pressure boundary. Not stated Not stated Non-significant because 4-36, 5-2 118 
components are not in contact with 
primary coolant.  

a AA..AA AA9 I1a

Not stateLoss of pressure boundary.
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Item System ujSt'Jruct mn Qk-

Page 104A

__............ - ---- r" -- tv=,L materlas Manufacturer ARD mechanism ARD effects 1201 =Wv nmary Recrculation Pump Nuts & Bolts SS Not stated RELAX Loss of preload 
Coolant Pressure 
Boundary 

121 BWR Primary Recirculation Pump Nuts & Bolts SS Not stated WEAR Attrition 
Coolant Pressure 

122 BWR Primary Recrculation Pump Nuts & Bolts SS Not stated FATUnresolved Cumulative faligue 
Coolant Pressure 
Boundary damage 

123 BWR Primary Relief & In-Line Seal Flange CS Not stated EMBR/AR Loss of fracture Coolant Pressure Valves 
toughness Boundary toughness 124 BWR Primary - Relief & In-Line Seal Flange CS Not stated CORR/IGSCC Crack initiation & Coolant Pressure Valves 
growth 

Boundary 
125 BWR Primary Relief & In-line Seal Flange CS Not stated CORR/TGSCC Crack initiation & Coolant Pressure Valves 

growth 
Boundary 

126 BWR Primary Relief & In-Line Seal Flange CS Not stated CORR/1ASCC Crack initiation & Coolant Pressure Valves 
growth 

Boundary 

127 BWR Pnmary Relief & In-Line Seal Flange CS Not stated CORR Loss of material 
Coolant Pressure Valves 
Boundary 

128 BWR Prinmary Relief & In-Line Seal Flange CS Not stated ERO/CORR Wall thinning 
Coolant Pressure Valves 
Boundary 

129 BWR Primary Relief & In-Line Seal Flange CS Not stated CREEP Change in Coolant Pressure Valves 
dimension 

Boundary dimensio 130 BWR Primary Relief & In-LUne Seal Flange CS Not stated RELAX Loss of preload 
Coolant Pressure Valves Boundary 

131 BWR Primary Relief & in-Line Seal Range CS Not stated WEAR Attriton 
Coolant Pressure Valves 
Boundary 

132 BWR Primary Relief & In-Line Seal Range CS Not stated FAT Cumulative fatigue Coolant Pressure Valves 
damage 

Boundary 

133 BWR Primary Relief & In-Line Seal Flange SS Not stated EMBR/IR Loss of fracture 
Coolant Pressure Valves 

toughness 
Boundary 

Io Iess 134 BWR Primary Re=cir latlon D•m -. 1"I .. .

Coolant Pressure 
Boundarv

Coolant Pressure 
Boundary

eir uuion rPump Sea R-ange SS

Not stated

Not stated

CORR/IGSCC

CORR/TGSCC

Crack initiation & 
growth 

Crack initiation & 
growth

mm m

1'49ý QW0 D'i in

F I -I&- 00



Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report Reviewed by: 0. Chopra/D. Gavenda, ANL Effect of A in on Corn onent Function Contrib to Failure Reported rogs ReL s Reot Recommendations pace No. Item Loss of pressure boundary. Not stated ASME Sect. XI, ASME Sect XI, Table IWB-2500-1 4-45, 5-2E 120 
Subsect. IWB, ISI includes VT-1 of nuts, bushing, -28 exam. categoresB- 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 inca rate clam ed inits.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Fatigue 4-10 to 4- 122 
because no issues are unresolved until an 13, 5-6, 5operating experience agreement is reached in the ongoing 7 of flaws induced by discussions on fatigue evaluation for fatigue, (More) license renewal between NUMARC 

Loss of pressure boundary. Not stated Not stated Non-significant because total fast 4-39 123 

neutron fluence within the license 
renewal term is<10A17 rVMA2.  

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 low.  

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, & stess.  

Loss of pressure boundary. Not stated Not stated Non-significant because the total 14-28, 4-21 126 

fast neutron fluence within the 
license renewal term is <10^20 Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 to 4- 127 

quality & chemistry are controlled 32 
according to technical specifications 
requirements and corrosion 
allowances are defined according to

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated ' Not stated

LOSS Of pressure boundary. Not stated JNot sated i
Loss of pressure boundary. Not stated

Loss of pressure boundary. i Not stated

ASME Sect. XI, 
Subsect IWB, ISI 
exam. categories B
G-1 & -2, and testing 
category B-P for 
(More) 
Non-significant 
because no 
operating expenence 
of flaws induced by 
fatigue, (More)

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated Not stated

Loss of pressure boundary. Not stated !Notstated

Ithe Pressure intef-ty requirements 
Non-significant because 

components operate in low 
temperature (79_C) and/or low flow 
rate.  
Non-significant because operating 
conditions are <371-C (<700_F).  

Non-significant because 
components do not depend on 
preload for functionality.  
ASME Sect Xl. Table IWB-2500-1 
ISI includes VT-1 of flange surfaces.  

NRC recommendation: Fatigue 
issues are unresolved until an 
agreement is reached in the ongoing 
"discussions on fatigue evaluation for 
license renewal between NUMARC 
and staff.  
Non-significant because total fast 
neutron fluence within the license 
renewal term is<10A17 rk/mA2.  
Non-significant because applied & 
residual stresses are low. 2 

z 
Non-significant because SSs 
(N<O. 12%) do not suffer TGSCC 
under BWR operating conditions of 
temp., DO, impunty level, & design 
stress. N concentrations of >0. 12% 
are not in BWR application.

36, & 

44,4-4 

45. 5-2 
8 

47, 5
5-29 

0, 4-1

4

2( 

4• 

4-' 

4-• 

28 

4-1 

4-3 

4-2 
21 
;_1

9 

0,4
5-8 to 

5 
2to 4

28 

30 

1 

2

5-.  

1 1: 

13
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Page l10A
Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 

Reviewed by: 0. ChopralD. Gavenda, ANL 

Item System Structure/Comp Subcompofnent Materials

BWR Primary 
Coolant Pressure 
Boundary

Recirculation Pump I Seal Flange

Manufacturer

137 BWR Primary Recirculation Pump Seal Flange SS Not stated 

Coolant Pressure 
Boundary 

-.. , ., Not stated
BWR Primary 
Coolant Pressure 
Boundary 
BWR Primary 
Coolant Pressure 
Boundary 
BWR Primary 
Coolant Pressure 
Boundary 
BWR Primary 
Coolant Pressure 
Boundary 

BWR Primary 
Coolant Pressure 
Boundary

ARD mechanism ARD effects CORR/IASCC Crack initiation & 

growth 

CORR Loss of material 

ERO/CORR Wall thinning

Recirculation Pump Seal Mange SS Not stated CREEP
Change in 
dimension

Recarculation Pump Seal Flarng S Not stated RELAX Loss of preload

Iecircuiaton Pump Seal Fange SS Not stated WEAR Attrition

Recirculatbon Pump i Seal Range SS
Not stated FAT Cumulative fatigue 

damage

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 

Reviewed by: David C. Ma, ANL

mm. oy~iuui r.. . ... r - -[ .. . •* I Drywel Intenr M QIVULOI 0-'1-
Mark I Steel 
Containment 

Mark I Steel 
Containment

DyelInterior Surface 

Drywell Interior 
Surface

Mark I Steel Drywell Intenor 

Containment Surface

Mark I Steel I Drywel Interior 
Containment Surface

Mark I Steel Drywell Exterior 
Containment Surface

Mark I Steel 
Containment

Diywell Exterior 
Surface

Not stated Carbon Steel

Manufacturer ARD mechanism ARD effects 
Not stated CORR/UA Loss ot material 

Not stated FAT Cumulative fatigue 
damage

Not stated Carbon Steel Not stated EMBR/SA

Not stated i Carbon Steel Not stated EMBR/1R

Loss of fracture 
toughness 

Loss of fracture 
toughness

Not stated Carbon Steel Not stated CORR/UA Loss of material

Not stated Carbon Steel Not stated FAT "Cumulative fatigue 
damage

136

138

n

1

4

mater|ials
|

I Not stated IiI

1

N•t stated

rjeciclab~k4on r'umTpot=i,¢

Subcomponent
iU

Not S I v . . . .



Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-09, BWR Primary Coolant Pressure Boundary Industry Report 
Reviewed by: 0. Chopra/D. Gavenda, ANL Effect of Aging on Component Function Contrib tn Fail.,,. IDmv.mt.*i•

Page 1055

W.. , ,S nl.progs Report hecommendatons Page No. Item Loss of pressure boundary. Not stated Not stated Non-significant because the total 4-28, 4-29 136 
fast neutron fluence within the 
license renewal term is <10A20 
n/mA2.  Loss of pressure boundary. Not stated Not stated Non-significant because water 4-30 -32 137 
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 SS 4-36, 5-20 138 
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, 5-26 140 

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, ISI 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 4-10 to 4- 142 
because no issues are unresolved until 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.  

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-signifcant for stainless steel 4-3 to 4-8 

components, and for components having intact protective coatings, an.  
for components having a corrosion 
allowance >= 1/32.inch.  Loss of 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 issue is unresolved.  
to ACt 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 
worinrg 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 
deqradation occurs.  Loss of pressure boundary Not stated The Exarmnation Not stated 5-9 to 5- 5 

Categories E-A, E-P, 11 
& E-C of ASME 
Sect Xi, Subsect 
IWE in conjunction 

.with 1OCFRS 
Loss of nressurA bounri~n- I,, Ki + ~ -ý I

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

f
S..................r- • j.



Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industy Report 
Reviewed by: David C. Ma, ANL

Mnn.,fu,�hjmr A�O ma�haninm ARD effacts
I

19 damageMark I Steel 
Containment

Torus interior 
Surface

,Notstated

7 Mark I Steel Drywell Exterior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 

Containment Surface toughness 

8 Mark I Steel Drywell Exterior Not stated Carbon Steel Not stated EMBRiAR Loss of fracture 

Containment Surface toughness 

9 Mark I Steel Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containment 

10 Mark I Steel Drywell Head Not stated Carbon Steel Not stated FAT CumulatIve fat gue 

Containment damage 

11 Mark I Steel Drywell Head Not stated Carbon Steel Not stated WEAR Lockup 

Containment 

12 Mark I Steel Drywell Head Not stated Carbon Steel Not stated EMBR/SA Loss of fra:ture 

Containment toughness 

13 Mark I Steel Drywell Head Not stated Carbon Steel Not stated EMBR/IR Loss of fTacture 

Containment toughness 

14 Mark I Steel Embedded Shell Not stated Carbon Steel, Not stated CORR/PIT Loss of material 

Containment Region, Drywell concrete 
Support Skirt, and 
Sand Pocket Region 

15 Mark I Steel Embedded Shell Not stated Carbon Steel, Not stated FAT Cumulabve tabgue 

Containment Region, Drywell concrete damage 
Support Skirt, and 
Sand Pocket Region 

16 Mark I 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 I 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 I Steel Torus Interior Not stated Carbon Steel Not stated CORR/UA Loss of matenal 

Containment Surface 

NOI SWIWi L1* ~ FAT f-mlatun in$.u Eftruu
O,,rwon SwIeP~
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Table B.1 Gall Report for NUMARC Industry Reports

Document- IR 90-10, BWR Reactor Containment Stiuctures Industry Report 
Reviewed by: David C. Ma, ANL Effect of Aaina on Com,,onent Iunnflnn (~nnf-ih tn Pilsmpl.N Don,•d•~

_ V. ... ' , ,. n L fI.--n R "commeI-- o fvau item Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25 to 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
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 4-3 to 4-8 9 
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 4-16 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
and mitigation of 24, 5-18 
mechanical wear in 5- 19 
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 to 4- 13 

maximum neutron fluenre 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 A plant-specific aging program is 4-9 to 4- 14 
required to manage the IocaJ 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 4-16 to 4- 15 
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 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 4-3 to 4-8 18 
components, and for components 
having intact protective coatings, and 
for components having a corrosion 
_allowance >=1/32 inch. I

Loss or 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.

4-16 to 4-.  
22

19

Page 106B
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Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
It~rn •vtnitMiir.rK/nm. n ubP-om~nont Materrilss Manufacturer ARD mechanism ARD effects
J

32 Mark I Steel 
Containment

Vent Line Bellows Not stated Carbon Steel, 
Stainless Steel

Not stated EMBR/SA Loss of fracture 
toughness

20 Mark I Steel Torus Interior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 
Containment Surface toughness 

21 Mark I Steel Torus Interior Not stated Carbon Steel Not stated EMBR/1R Loss of fracture 
Containment Surface toughness 

22 Mark I Steel Torus Interior Not stated Carbon Steel Not stated CORR/PIT Loss of material 
Containment Surface at Waterline 

23 Mark I Steel Torus Interior Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containment Surface at Waterline damage 

24 Mark I Steel Torus Interior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 
Containment Surface at Waterline toughness 

25 Mark I Steel Torus Interior Not stated Carbon Steel Not stated EMBRI1R Loss of fracture 
Containment Surface at Waterline toughness 

26 Mark I Steel Torus Exterior Not stated Carbon Steel Not stated CORR/UA Loss of material 
Contaunment Surface, Torus Ring 

Girder, and Vent 
Lines 

27 Mark I Steel Torus Exterior Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containment Surface, Torus Ring damage 
Girder, and Vent 
Lines 

28 Mark I Steel Torus Exterior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 
Containment Surface, Torus Ring toughness 

Girder, and Vent 
Lines 

29 Mark I Steel Torus Exterior Not stated Carbon Steel Not stated EMBRIAR Loss of fracture 
Containment Surface. Torus Ring toughness 

Girder, and Vent 
Lines 

30 Mark I Steel Vent Line Bellows Not stated Carbon Steel, Not stated CORR/UA Loss of material 
Containment Stainless Steel 

31 Mark I Steel Vent Line Bellows Not stated Carbon Steel, Not stated FAT Cumulative fatigue 
Containment Stainless Steel damage

Page 107A



Table B.1 Gall Report for NUMARC Industry Reports

Document IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Aaina on ComDonent Function Cntlb in to Failure Renortd, ni
Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25 to 4- 20 

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- 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, 4-9 to 4- 22 
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 expeenence 
of IWE-1240 of accelerated corrosion.  
ASME (More) 

Loss of pressure suppression Not stated Non-significant NRC recommendation: Until an 4-16 to 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 to 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 measurable 
degradation occurs.  

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3 to 4-8 26 
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 recommendabon: Until an 4-16 to 4- 27 
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 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 to 4- 29 
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 4-3 to 4-8 30 
components, and for components 
having intact protective coatings, anc 
for components having a corrosion 
allowance >= 1/32 inch.  

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 31 
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.

OtV MflwU dUOL 5,•[8U Non-signincant ror a component 
having service stress in the elastic 
region and without severely cold 
worlkng in the forming process.

4-25 to 4
28

Page 107B
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Table B.1 Gall Report for NUMARC Industry Reports

Document* IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Item Svtn truoturedComn• Suboombonent Materi•lals Manufacturer ARD mechanism ARD effects

33 Mark I Steel Vent Line Bellows Not stated Carbon Steel, Not stated CORR/SCC Crack iniation and 
Containment Stainless Steel growth 

34 Mark I Steel Vent Line Bellows Not stated Carbon Steel, Not stated EMBR/JR Loss of fracture 
Containment Stainless Steel toughness 

35 Mark I Steel Vent Header Not stated Carbon Steel Not stated CORR/UA Loss of material 
Containment 

36 Mark I Steel Vent Header Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containment damage 

37 Mark I Steel Vent Header Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containment toughness 

38 Mark1 I Steel Downcomers and Not stated Carbon Steel Not stated CORR/UA Loss of material 

39 Mark I Steel Downoomers and Not stated Carbon Steel Not stated CORR/PIT Loss of material 
Containment Bracing 

40 Mark I Steel Downcomers and Not stated Carbon Steel Not stated FAT Cumulative falgue 
Containment Bracing damage 

41 Mark I Steel Downcomers and Not stated Carbon Steel Not stated WEAR Lockup 
Containment Bracing 

42 Mark I Steel Downcomers and Not stated Carbon Steel Carbon Steel EMBR/IR Loss of fracture 
Containment Bracing toughness 

43 Mark I Steel Vent System Not stated Carbon Steel Carbon Steel CORR/UA Loss of material 
Containment Supports and Torus 

Seismic Restraints

44 Mark I Steel 
Containment

Vent System 
Supports and Torus 
Seismic Restraints

Not stated Carbon Steel Carbon Steel FAT Cumulative tatigue 
damage

Page 1106A



Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Aaina on Comonaient Functinn Conntrih to .HI.,m , .-

Page 108B

- -... r.... r V..9. -* ---... t s n rt n-comme noabons VagI n Iwm 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 matenal 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- 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 4-3 to 4-8 35 
components, and for components 
having intact protective coatings, and 
for components having a corrosion 
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) X1, Subsect. staff discussion paper on fatigue, 

Lossofpressuresuppression.[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 4-3 to 4-8 38 
components, and for components 
having intact protective coatings, and 
for components having a corrosion 

_allowance >=1/32 inch.  
Loss of pressure suppression. Not stated Periodically IWE-1240 of ASME Sect XA. 4-9 to 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 expenence 
of IWE-1240 of accelerated corrosion.  
ASME (More) 

Loss of pressure suppression. Not stated ASME Sect. III NRC recommendation: Until an 4-16 to 4- 40 
fatigue analysis and agreement is reached on the draft 22 
Sect XM, 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 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 4-3 to 4-8 43 
components, and for components 
having intact protective coatings, and 
for components having a corrosion 
allowance >= 1/32 inch.

LOSS or pressure suppression. NOt statea 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

44
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Table B.1 Gall Report for NUMARC Industry Reports

Document IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by: David C. Ma, ANL 
Item System Structu reCome Subcomnonent Materials Manutadumr ARfl mm�hsnism AAfl affait�

45 Mark I Steel Vent System Not stated Carbon Steel Carbon Steel WEAR Lockup 
Containment Supports and Torus 

Seismic Restraints 

46 Mark I Steel Vent System Not stated Carbon Steel Carbon Steel EMBR/IR Loss of fracture 
Containment Supports and Torus toughness 

Seismic Restraints 

47 Mark I Steel Torus Support Not stated Carbon Steel, Not stated CORR/UA Loss of material 
Containment Columns/ Saddles graphite 

48 Mark I Steel Torus Support Not stated Carbon Steel, Not stated FAT Cumulative tabgue 
Containment Columns/Saddles graphite damage 

49 Mark I Steel Torus Support Not stated, Carbon Steel, Not stated WEAR Lockup 
Containment Columns/ Saddles graphite 

50 Mark I Steel Torus Support Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture 
Containment Columns/Saddles graphite toughness 

51 Mark I Steel Torus Support Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture 
Containment Columns/Saddles graphite toughness 

52 Mark I Steel ECCarbon Steel Not stated Carbon Steel Not stated CORR/UA Loss of material 
Containment Suction Header 

53 Mark I Steel ECCarbon Steel Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containment Suction Header damage 

54 Mark I Steel ECCarbon Steel Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containment Suction Header toughness 

55 Mark I Steel Ocean Plant with Not stated Carbon Steel Not stated CORR/UA Loss of material 
Containment Uncoated Carbon 

Steel Surfaces and 
Uncoated 
Submerged Carbon 
Steel Surfaces

56 Mark I Steel 
Containment

Ocean Plant wYAt 
Uncoated Carbon 
Steel Surfaces and 
Uncoated 
Submerged Carbon 
Steel Surfaces

Not stated Carbon Steel INot stated FAT Cumulative fatigue 
damage
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Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 

etoing on Component Function Contrib to Failure Report

Page 109B

_ ........ . R.. .. heport Recommendations Page No. Item Loss of pressure suppression. Not stated Conduct inspection Not stated 4-23,4- 45 
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- 46 

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 4-3 to 4-8 47 

components, and for components 
having intact protective coatings, anc 
for components having a corrosion 
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 
level at which measurable 
degradation occurs.  Loss of pressure suppression. Not stated The Examination Not stated 5-9 to 5- 52 

Categories E-A, E-P, 11 
& E-C of ASME 
Sect XI, Subsect.  
IWE in conjunction 
with (More) 

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 53 
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 because the 4-34 to 4- 54 
maximum neutron fluence levels and 36 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 

,deradation occurs.  Loss of pressure boundary, loss of Not stated T'I , -, ..
Dressure suppression.

Loss of pressure boundary, loss of 
pressure suppression.

-I I
NOt stated

Categories E-A, E-P, 
& E-C of ASME 
Sect) Xl, Subsect 
IWE in conjunction 
with (More)
Non-significant 
because 
components are 
designed according 
to ACI 318 or ASME 
Code.

I- I

Not statea

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

5-9 to 5
11

4-16 to 4
22

55
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Document IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL
I;

i-i. Usnufaetumr ARD mechanism ARD effects

Mark I Concrete 
Containment and Torus Concrete

tern System StuucuarwL.Omp -Suwvomponen______ 

57 Mark I 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 I Steel Ocean Plant with Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containment Uncoated Carbon toughness 

Steel Surfaces and 
Uncoated 
Submerged Carbon 
Steel Surfaces 

59 Mark I Concrete Drywell Liner Interior Not stated Carbon Steel Not stated CORR Loss of material 

Containment Surface, Drywell 
Liner Exterior 
Surface, and Torus 
Liner Interior Surface 

60 Mark I Concrete Drywell Liner Interior Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containment Surface, Drywell damage 

Liner Exterior 
Surface, and Torus 
.iner Intenor Surface 

61 Mark I Concrete Drywell Liner Interior Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containment Surface, Drywall toughness 

Liner Exterior 
Surface, and Torus 
Liner Interior Surface 

62 Mark I Concrete Torus Liner Interior Not stated Carbon Steel Not stated CORR Loss of material 

Containment Surface at Waterline 

63 Mark I Concrete Torus Liner Intenor Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containment Surface at Waterline damage 

64 Mark I Concrete Torus Liner Interior Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containment Surface at Waterline toughness 

65 Mark I Concrete Torus Liner Exterior Not stated Carbon Steel Not stated CORR Loss of material 

Containment Surface and Liner 
Anchors 

66 Mark I Concrete Torus Liner Exterior Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containment Surface and Liner damage 

Anchors 

67 Mark I Concrete Torus Liner Exterior Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containment Surface and Liner toughness 

Anchors 

Not stated LEACH Increase of porosity

and permneabilityFMODryell Conlcrete
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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 proas ReI.Droas Renort Recommendations

,. . .o.. r-... . .  Loss of pressure boundary, loss of Not stated Not stated Non-significant for a component 4-25 to 4- 57 
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- 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 4-42 to 4- 59 
protective coatings on the intenor 44 
surface and having tie alkaline 
environment on the exterior surface.  

Loss of pressure boundary/suppression Not stated Non-significant NRC recommendation: Until 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 ACI 318 or ASME 
Code.  

Loss of pressure boundary/suppression. Not stated Not stated Non-significant because the 4-62 to 4- 61 
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 Penodical exam Underwater surfaces are considered 5-23, 5-24 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. XI, 
Subsect- IWE 

Loss of pressure suppression Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 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 4-62 to 4- 64 
maximum neutron fluence levels and 71 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
__degadation occurs.  

Loss of pressure suppression Not stated Not stated Non-significant for liner plate having 4-42 to 4- 65 
protective coatings on the interior 44 
surface and having the alkaline 
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 staff discussion paper on fatigue.  
designed according the issue is unresolved.  
to ACI 318 or ASME 

____________ C od e._ _ _ _ 

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 or pressure boundary, loss of 
pressure suppression.

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.

4-74 to 4
77

68

No. Item

Page 110B
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Structure/Comp Subcomponent Materials Manufacturer ARD mechanism

CORR/UA

ARD effects
69 Mark I Concrete Drywell Concrete Not stated Concrete Not stated AGR-CHEM Increase of porosity 

Containment and Torus Concrete and permeability, 
cracking, and 
spalling 

70 Mark I Concrete Drywell Concrete Not stated Concrete Not stated AGREAC Expansion and 
Containment and Torus Concrete cracling 

71 Mark I Concrete Drywell Concrete Not stated Concrete Not stated ELE-TEMP Loss of strength and 
Containment and Torus Concrete modulus 

72 Mark I Concrete Drywell Concrete Not stated Concrete Not stated FAT Cumulative faligue 
Containment and Torus Concrete damage 

73 Mark I Concrete Drywell Concrete Not stated Concrete Not stated EMBRiIR Loss of fracture 
Containment and Torus Concrete toughness 

74 Mark I 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 matenal 
Reinforcing Steel 

75 Mark I Concrete DryweU Concrete Not stated Rebar and Not stated ELE-TEMP Loss of strength and 
Containment Reinforcing Steel embedded Carbon modulus 

and Torus Concrete Steel in concrete 
Reinforcing Steel 

76 Mark I Concrete Drywell Concrete Not stated Reber and Not stated FAT Cumulative fabgue 
Containment Reinforcing Steel embedded Carbon damage 

and Torus Concrete Steel in concrete 
Reinforcing Steel 

77 Mark I Concrete Drywell Concrete Not stated Rebar and Not stated EMBR/1R Loss of fracture 
Containment Reinforcing Steel embedded Carbon toughness 

and Torus Concrete Steel in concrete 
Reinforcing Steel

Carbon Steel Not statedMark I Concrete 
Containment

Item System

Not stated Loss of material78 Vent lines

Page 111A



Document- IR 90-10, BWR Reactor Containment Structures Industry Report Reviewed by: David C. Ma, ANL Effect at At2in gon Cornonent Function Contrib to Failure Re rted r s Rel.pro s Report Recommendations Page No. Item 
Loss of pressure boundary loss of Not stated Not stated Non-significant for components not 4-56 to 4- 69 pressure suppression. 

exposed to aggressive environment 60 

(pH <5.5, chloride >500 ppm, and 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for .os ofpresur bo ncan/ los o stte --------- --i~n~termittent periods only.I ss of pressure boundary, loss of Not stated Not stated Non-significant for aggregate taken 4-71 to 4- 70 pressure suppression, 
from regions other than those known 74 

to cause aJkali-aggregate reactons, 
or aggregates was tested in 
accordance with ASME Section III, 
Division 2, Class CC, ASTM C295, 
or ASTM C227.(See IR90-01 & 90Loss of pressure boundary, loss of Not stated Not stated Non-significant for components 4-45 to 4- 71 pressure suppression 
maintained at operating ;1 

temperatures <66_C (150 F) and 
locaJ area temperatures <93_C 
(200-F) or justification is provided in 
accordance with ACI 349-85, or 
ASME Sect. Ill, Division 2, Class Loss of pressure boundary, loss of Not stated cant NRC recommendation: Until an 4-52 to 4- 72 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 ASMEI 
Code.  ss ure boundary, loss of N

im neufron fluenos, levels and 71 
gamma doses incurred in license renewal period do not exceed the 

level at which measurable adtoncurs.  

Non-significant for concrete 4-37 to 4
structures not exposed to aggressive 
environment (pH <11.5 or chlorides 
>500 ppm); or for concrete having 
low water-to-cement ratio (0.35-0.45o 
and adequate air enDrainrnt (3
C%).  
NRC- recmntior omponents 4-45 to 4

maintained at operantng 56 
temperatures <s6666 C (150oF) and 
locat area temperatures <93oC (200-F) or justification is provided in 
accordance with ACI 349-8S, or 
ASME Sect 111, Division 2, Class 
CC.  
NRC recommendation: Ulnlfti an 2 to4•
agreement is reached on th5d6f 
staff discussion paper on fatigue, 
the issue is unresolved.

LOSS Of pressure boundary, loss of 
pressure suppression.  

Loss of pressure boundary, loss of 
pressure suppression.

Loss of pressure boundary, loss of Not stated
pressure suppression.

Loss of pressure boundary, loss of 
pressure suppression.  

Loss Of Pressure boundary, loss of 
pressure suppression.

Not stated j Not stated I

Not stated !Not stated - I

Non-significant 
because 
components are 
designed according 
to ACI 318 or ASME 
Code.  
Not statedNot stated

Not stated Not stated i

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

4-62 to 4

71

4-3 to 4-8

73 

74

-3

Table 9.1 Gall Report for NUMARC Industry Reports
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Document- IR 90-10, BWR Reactor Containment Structures Industry Report 

Reviewed by: David C. Ma, ANL 
_ .- x , . . . . . .. II '-A1

79' Mark I Concrete 
Containment

Structure/Comp
vent une� f1*comiponeInt aea l Manufacturer ARl mechanis •R effects.  S.. ... ,. . (CAT rc~umulative fatiue

ated

80 Mark I Concrete Vent Lines Not stad Carbon Steel Not stated EMBR/SA 

Containment 

lC' Isotsttew1MB
81 Mark I Concrete 

Containment

Mark I Concrete 
Containment

Mark I Concrete 
Containment

Vent Lines

Vent Une Bellows

. -- ~~i s .. :-- = ..

----I I vent une �eiiows
84 Mark I Concrete 

Containment 

MaWrr oncrete 
Containment 

Mark I Concrete 
Containment 

Mark I Concrete 
Containment 

3 Mark I Concrete 
Containment 

9 Mark I Concrete 
Containment

Vent Line Bellows

Vent Line Bellows

No 

No 

N{ 

N, 

N 

N

it stted iarnon-'eei

Ut �LS'J

ot stated

Sanlson Steel, 
Stainless Steel

Carbon Steel, 
Stainless Steel 

Carbon Steel, 
Stainless Steel 

Carbon Steel, 
Stainless Steel

Not stated FAT

Not stated EMBR/SA

Not stated CORR/SCC

_________________ 4 - - I- 1-&D'
lot stated Carbon Steel, 

Stainless Steel

damageNot stated

Vent Headers Not stated Carbon Steel Not stated CORR/UA Loss of material

Vent Headers Not stated Carbon Steel Not stated FAT

Vent Headers Not stated Carbon Steel Not stated EMBR/1R

Mark I Concrete Downcorners and 
Containment Bracing INot stated Carbon Steel Not stated L.tJl�iMIrI I LtJ�a t�I S�5mWSt

Cumulative fatigue 
damage 

Loss of fracture 
toughness

Uanufatnturer ARD mechanism ARD effects
Item System

Loss o maerilNot statedl CORR/IT"Carbon Steel

Loss of fracture 
toughness 

Loss of fracture 
toughness 

Loss of rnaterial 

Cumulative fatigue 
damage 

Loss of fracture 
toughness 

Crack initiation and 
growth 

Loss of fracture 
toughness

""" -- I ...... . . . .
7•

Su,
f•"l ICarbon S•teel

Vernt UneOs

I •V ......ar on Ste)t state

Not state CORI t A v0t stated

sat d eVent Una Bellows

ot saedVent Line Bellows

IEII rAIrlNot stated
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R.l~nrna• Reoort Recommendations page No. Item

Loss of pressure suppression Exam. by he E.xam.  
Category E-C under 
the provisions of 
IWE-1240 of ASME 
Sect. XI, Subsect 
IWE

Subsect. IWE provides for the 
identification of accessible surface 
areas likely to experience 
accelerated corrosion.

15,5-12 
to 5- 14

LIM& 11* . u r.U". . 0., , .. P I 
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 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 Non-significant Non-significant for a component 4-25 to 4- 80 

pressure suppression. because having service stress in the elastic 28 

components are region and without severely cold 
designed according working in the forming process.  
to ACI 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 fluence levels and 

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 suppression. Not stated Not stated Non-significant for stainless steel 4-3 to 4-8 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 recommendation: 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 ACI 318 or ASME 
Code.  

Loss of pressure suppression. Not stated Not stated Non-significant for a component 4-25 to 4- 84 
having service stress in the elastc 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 to 4- 86 
maximum neutron fluence levels and 71 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
degadation occurs.  

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3 to 4-8 87 
components, and for components 
having intact protective coatings, and 
for components having a corrosion 
allowance >=1/32 inch.  

Loss of pressure suppression. Not stated ASME Sect. IIl NRC recommendation: Until an 4-52 to 4- 88 
fatigue analysis and agreement is reached on the draft 56 
Sect XI, Subsect. staff discussion paper on fatigue, 
IWE inspection, Ote issue is unresolved.  

Loss of pressure suppression. Not stated ASME Sect IIl Non-significant because the 4-62 to 4- 89 
fatgue analysis and maximum neutron fluence levels and 71 

Sect. X), Subsect. gamma doses incurred in license 
[WE inspection, renewal period do not exceed the 

level at which measurable 
degradation occurs.  

- ~ ~ ~ ~ ~ ~ ~ ~ " 0 -.~ trI~n,,~AK~e~ VI A-0 .-. A.. Fe

Not stated
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__....__________........____- ..... . ° -,.= •.a ,Aj mecnanism AfI effects 91 Mark I Concrete Downcomers and Not stated Carbon Steel Not stated FAT Cumulative fatigue Containment Bracing damage 

92 Mark I Concrete Downcomers and Not stated Carbon Steel Not stated WEAR Lockup 
Containment Bracing 

93 Mark I Concrete Downcomers and Not stated Carbon Steel Not stated EMBR/IR Loss of fracture Containment Bracing toughness 

94 Mark I Concrete Vent System Not stated Carbon Steel Not stated CORR/UA Loss of maternaJ 
Supports 

95 Mark I Concrete Vent System Not stated Carbon Steel Not stated FAT Cumulative fabgue 
Supports damage 

96 Mark I Concrete Vent System Not stated Carbon Steel Not stated WEAR Lockup 
Supports 

97 Mark I Concrete Vent System Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Supports toughness 

98 Mark I Concrete Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of materna 
Containment 

99 Mark I Concrete Drywell Head Not stated Carbon Steel Not stated FAT Cumulative fatigue Containment 
damage 

100 Mark I Concrete Drywell Head Not stated Carbon Steel Not stated WEAR Lockup 
Containment 

101 Mark I Concrete Drywell Head Not stated Carbon Steel Not stated EMBR/SA Loss of fracture Containment 
toughness

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL Item SysemSrucbure/Com n Suioomnonmnt M~tav

Containment L.dELNJI1 �wei Not0 statdo Loss of fracture 
toughness

U• rlF h A•r• s• aMD ..... I•

ly-- I0J S ~I E:MBRA]R

ri=l•
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma. ANL 
Effect of Ag Contrib to Failure Reporte.d rnn
Loss of pressure suppression.  

Loss of pressure suppression.  

Loss of pressure suppression.  

Loss of pressure suppression.

Loss of pressure suppression. I Not stated

Loss of pressure suppression. Not stated

Loss of pressure suppression. I Not stated

Not stated

1 Not �t�tari

ASME SecL III 
fatigue analysis and 
Sect Xi, Subsect.  
IWE inspection.
Conduct inspection 
and mitigation of 
mechanical wear in 
accordance with 
provisions of ASME 
(More)

rNot stated rNI~ -Nottae

Not stated INot stae-

Non-significant 
because 

components are 
designed according 
to ACI 318 or ASME 
Code.
Conduct inspection 
and mitigation of 
mechanical wear in 
accordance with 
provisions of ASME (More)

(More) rNot Stated t

1*

Loss of pressure boundary. -WNot stated- Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

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

and mitigation of 
mechanicaJ wear in 
accordance with 
provisions of ASME 
(More) 
Not stated

Loss of pressure boundary. Not stated Not stated

NHC recommendation: Until an 
agreement is reached on the dral 
staff discussion paper on fatigue 
the issue is unresolved.

Not stated

S....... r ..... I•''•" Rel.progs

Non-significant for stainless steel 
components, and for components 
having intact protective coatings, ano 
for components having a corrosion 
ailowance >=1/32 inch.  
NRC recommendation: Until an 
agreement is reached on the draft 
staff discussion paper on fatigue, 
the issue is unresolved.  

Not stated 

Non-significant for a component 
having service stmess in the elaseic 
region and without severely cold working in the forrning process 
Non-significant because the 
maximum neutron fluenoe levels an 
gamma doses incurred n license 
renewal period do not exceed the 
level at which measurable 
degradation occurs.

Not stated 
Nmt •t•t•

page 113B

Report Recommendations Page No. Item
4-52 to 4
56 91

-4-4-23, 4
24, 5-18, 
5-19

92
Not 

stated

Not stated'

C 

N 

rh 
ga 
teh 
Ie• 

de

ft 

aI 

n

Non-significant because the 
maximum neutron fluence levels 
gamma doses incurred in license 
enewal period do not exceed the 
evel at which measurable 
legradation occurs.  
Jon-significant for stainless steel 
omponents. and for components 
aving intact protective coatings, 
or components having a corrosion 
llowance >=1/32 inch.  
IRC recommendation: Unbl an 
greement is reached on the daft 
taff discussion paper on fatigue, 
ie issue is unresolved.  

ot stated

nd' 

nc 

4 

5 

4.  
2 

4

4-! 

l 

I 

56 

4-Z 
24 
5-1 

4-2 
28

Not stated Nmt :tmt=:rl

INot stated on-significant bec-auseth
aximum neutron fluence levels ar 
imma doses incurred in license 
newal period do not exceed the 
vel at which measurable 
gr-adation occurs.

I

94

95

97

-I-

4-52 to 4
56

-23, 4
4,5-18, 
-19

-62 -71

3 to 4-8 98

9952 to 4

23,4
.5-18, 
9 

5 to 4

2 to 4-

4-62 to 4
71

f

I

4-3 to 4-8
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-. -. e .. ..Jt~ O
It

Page 114A

4iahc Manufacturer ARD mechanism ARD effects
tem System Swu-tUTIuWEUs. ý .-V-. . O -- 

103 Mark II Steel Drywell Interior Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments Surface 

104 Mark II Steel Drywell Intenor Not stated Carbon Stoel Not stated FAT Cumulative fatigue 

Containments Surface damage 

105 Mark II Steel Drywell Interior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 

Containments Surface toughness 

106 Mark II Steel Drywell Interior Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containments Surface toughness 

107 Mark II Steel Drywell Exterior Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments Surface 

108 Mark II Steel Drywell Exterior Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containments Surface 
damage 

109 Mark II Steel Drywell Exterior Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 

Containments Surface 
toughness 

110 Mark II Steel DrYwell Exterior Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containments Surface 
toughness 

111 Mark II Steel Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments 

112 Mark II Steel Drywell Head Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containments 
damage 

113 Mark II Steel Drywell Head Not stated Carbon Steel Not stated WEAR Lockup 

Containments 

. .. . ,-P_ ., - A^ •••I~qlI•A I n• r3f flaCtiirA

Mark 11 Steel 
Containments

Drywell Head toughnessLaroon Suml OLS k--I k•Not stalted
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Me, ANL 
Effect of Aging on Component Function Contrib to Failure Reported Dnroas Rel~oroas

R... ,rt ................. Pane .N .Rem Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3 to 4-8 103 
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 4-16 to 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 4-25 to 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 4-34 to 4- 106 

maximum neutron fluence levels and 36 
gamma closes 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 5-9 to 5- 107 
Categories E-A, E-P, 11 

& E-C of ASME 
Sect Xl, Subsect.  
IWE in conjunction 
with (More) 

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16 to 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 4-25 to 4- 109 
having service stress m 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- 110 

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 4-3 to 4-8 111 

components, and for components 
having intact protective coatings, anc 
for components having a corrosion 

allowance >= 1/32 inch.  
Loss of pressure boundary Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 112 

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- 113 

and mitigation of 24,5-18, 
mechanical wear in 5-19 
accordance with 
provisions of ASME 

(More)

IN1ot s1ou Conduct inspection 
and mitigation of 
mechanical wear in 
accordance with 
provisions of ASME 
(More)

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

4-25 to 4
28

114

ItmmRen.Brt R•mmend•fi•n•

Loss o pressure boundw y

Page 114B
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Sfrueture~nmn Suh~nmnonnnt Uateriaie Manulnu�tuier ARD meehanism ARD3 effeets

Suppr. Chamber 
Interior Surface at 
Waterline

Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 
toughness

Item System

126 Mark II Steel 
Containments

115 Mark 11 Steel Drywell Head Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments toughness 

116 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated CORR/UA Loss of material 
Containments Exterior Surface 

117 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments Exterior Surface damage 

118 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 
Containments Exterior Surface toughness 

119 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments Exterior Surface toughness 

120 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated CORRIUA Loss of material 
Containments Interior Surface 

121 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated FAT Cumulative faligue 
Containments Interior Surface damage 

122 MarkIl Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/SA Loss of fracture 
Containments Interior Surface toughness 

123 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments Interior Surface toughness 

124 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated CORR/PIT Loss of material 
Containments Interior Surface at 

Waterline 

125 Mark II Steel Suppr. Chamber Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments Interior Surface at damage 

Waterline
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'on~~ ~ ---nrn .lnf Drmadl.- b.. Wei 
Loss of pressure boundary. Not stated Conduct inspection Non-significant because the 4-34 -36 11! 

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 5-9 to 5- 116 
Categories E-A, E-P, 11 
& E-C of ASME 
Sect. X1, Subsect.  
IWE in conjunction 
with (More) 

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 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 4-25 to 4- 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 4-34 to 4- 119 
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 4-3 to 4-8 120 
components, and for components 
having intact protective coatings, anc 
for components having a corrosion 
allowance >=1/32 inch.  

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 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 4-25 to 4- 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 4-34 to 4- 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 Period. exam. by the IWE-1240 of ASME Sect Xl, 4-9 to 4- 124 
Exam. Category E-C Subsect. IWE provides for the 15, 5-12 
under provisions of identification of accessible surface to 5-14 
IWE-1240 of ASME areas likely to expenence 
Sect. X], Subsect. accelerated corrosion.  
IWE.  

Loss of pressure suppression- Not stated Non-significant NRC recommendation: Until an 4-16 to 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. 

I

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

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

4-25 to 4
28

126
IIU0L S1,41tU Nlot stated

ma.• gel nm• J•lllnnlrt J•lu•hnt mlu•FI s tli'^l, Le
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Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Itel~v~em Strtvur•iCoflD Suboomnonent Miater rias Manufacturer ARD mechanism ARD effects

1 1381 Mark II Steel 
Containments

Ocean Plant with 
Uncoated Carbon 
Steel Surfaces and 
Uncoated 
Submer•-d Carbon 
Steel Surfaces

Not stated
damage

127 Mark 11 Steel Suppr. Chamber Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containments Interior Surface at toughness 
Waterline 

128 Mark II Steel Region Shielded by Not stated Carbon Steel, Not stated CORR/PIT Loss of material 

Containments Diaphragm Floor, concrete 
Embedded Shell 
Region, Sand 
Pocket Region, and 
Support Skirt 

129 Mark II Steel Region Shielded by Not stated Carbon Steel, Not stated FAT Cumulative fatigue 
Containments Diaphragm Floor, concrete damage 

Embedded Shell 
Region, Sand 
Pocket Region, and 
Support Skirt 

130 Mark II Steel 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 II Steel Region Shielded by Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture 

Containments Diaphragm Floor, concrete toughness 
Embedded Shell 
Region, Sand 
Pocket Region, and 
Support Skirt 

132 Mark II Steel Downcomer Pipes Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments and Bracing 

133 Mark II Steel Downcomer Pipes Not stated Carbon Steal Not stated CORRIPIT Loss of material 

Containments and Bracing 

134 Mark II Steel Downcomer Pipes Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containments and Bracing damage 

135 Mark II Steel Downcomer Pipes Not stated Carbon Steel Not stated WEAR Lockup 

Containments and Bracing 

136 Mark II Steel Downcomer Pipes Not stated Carbon Steel Not stated EMBR/1R Loss of fracture 

Containments and Bracing toughness 

137 Mark II Steel Ocean Plant with Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments Uncoated Carbon 
Steel Surfaces and 
Uncoated 
Submerged Carbon 
Steel Surfaces uamon~tee NXS3e ..... ~UV • ,uyU...

Ca;rbon :Steel Not statled FAI
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Document. IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C_ Ma, ANL 
Effect of A inn on C.m on * cm I 0,;^ JI-^•. *ý C..-9

a. .- . -a---..-*.. r-. __ u.o . tw sure IU Prom nIprogs Report Recommenaaions P Item Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 127 
maximum neuron 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 A plant-specific aging program is 4-9 to 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 4-16 to 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 4-25 to 4- 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 4-34 to 4- 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 4-3 to 4-8 132 
components, and for components 
having intact protective coatings, and 
for components having a corrosion 
allowance >= 1 /32 inch.  

Loss of pressure suppression. Not stated Period. exam. by the IWE-1240 of ASME Sect X1, 4-9 to 4- 133 

Exam. Category E-C Subsect. IWE provides for the 15, 5-12 
under provisions of identification of accessible surface to 5-14 
IWE-1240 of ASME areas likely to experience 
Sect Xl, Subsect. accelerated corrosion.  
IWE.  

Loss of pressure suppression. Not stated ASME Sect, Ill NRC recommendation: Until an 4-16 to 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 5- 19 
accordance with 
provisions of ASME 
(More) 

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 to 4- 136 
maximum neutron fluence levels and 36 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
_degadation occurs.  

Loss of pressure boundary, loss of Not stated The Examinaton Not stated 5-9 to 5- 137 
pressure suppression. Categones E-A, E-P, 11 

& E-C of ASME 
Sect Xl, Subsect 
IWE in conjunction 

1--_______________- __ I-__-Awith (More) _

pressure suppression.
Noun-signi.iant 
because 
components are 
designed according 
to ACI 318 or ASME 
Coda.

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

4-16t 4
22

1380• • •t4lL
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by: David C. Ma, ANL 
Item System Structure/Como Sulcomneonnt Materials Manufacturer ARD mechanism ARD effects

139 Mark II Steel Ocean Plant with Not stated Carbon Steel Not stated EMBRPSA Loss of fracture 
Containments Uncoated Carbon toughness 

Steel Surfaces and 
Uncoated 
Submerged Carbon 
Steel Surfaces 

140 Mark II Steel Ocean Plant with Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments Uncoated Carbon toughness 

Steel Surfaces and 
Uncoated 
Submerged Carbon 
Steel Surfaces 

141 Mark II Concrete Drywall Linear Not stated Carbon Steel Not stated CORR Loss of material 
Containments Interior Surface and 

Drywall Linear 
Exterior Surface 

142 Mark II Concrete Drywell Linear Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments Interior Surface and damage 

Drywell Linear 
Exterior Surface 

143 Mark 11 Concrete Drywell Linear Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments Interior Surface and toughness 

Drywall Linear 
Exterior Surface 

144 Mark II Concrete Suppr. Chamber Not stated Carbon Steel or Not stated CORR Loss of material 
Containments Liner Interior Surface Stainless Steel 

145 Mark II Concrete Suppr. Chamber Not stated Carbon Steel or Not stated FAT Cumulative fatigue 
Containments Liner Interior Surface Stainless Steel damage 

146 Mark II Concrete Suppr. Chamber Not stated Carbon Steel or Not stated CORR/SCC Crack initiation and 
Containments Liner Intenor Surface Stainless Steel growth 

147 Mark II Concrete Suppr. Chamber Not stated Carbon Steel or Not stated EMBR/IR Loss of fracture 
Containments Liner Interior Surface Stainless Steel toughness 

148 Mark II Concrete Suppr. Chamber Not stated Carbon Steel Not stated CORR Loss of material 
Containments Liner Interior Surface 

at Waterline 

149 Mark II Concrete Suppr. Chamber Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments Liner Interior Surface damage 

at Waterline

150 Mark II Concrete 
Containments

Suppr. Chamber 
Liner Intenor Surfaci 
at Waterline

Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
toughness
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Table B.1 Gall Report for NUMARC Industry Reports

Document. IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Aainq on Component Function Contrib to Failure Reported Dr0eas Rel.roas Reaort Recommendations PaaNo. Item
Loss of pressure boundary, loss of Not stated Not stated Non-significant for a component 4-25 to 4- 139 
pressure suppression, having service stress in the elastic 28 

region and without severely cold 
worldng 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 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 Not stated Non-significant for liner plate having 4-42 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 4-52 to 4- 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 4-62 to 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 4-42 to 4- 144 

protective coatings on the interior 44 
surface and having the alkaline 
environment on the exterior surface.  

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 145 
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 Detection of liner Not stated 5-20,5-21 146 

leakage through 
10CFR50, Appendix 
J integrated leak rate 
test to ensure (More) 

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 to 4- 147 
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 Period. exam. under Underwater surfaces are considered 5-23, 5-24 148 
the provisions of as accessible by the rules of IWE
IWE-1240 (Exam. 1240 of ASME Sect. XI.  

Category E-C) of 
ASME Sect XI, 
Subsect. IWE.  

Loss of pressure suppression. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 149 
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 
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

150

Page 117B
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 

-m system Structure/Comn Subcom- t ui*4.

Page 1I1A

P. . r We Manufacturer ARD mechanism ARD effects -1 Mark i1 Concrete Suppr. Chamber Not stated Carbon Steel or Not stated FAT Cumulative fatigue Containments Liner Extenor Stainless Steel damage 
Surface 

152 Mark II Concrete Suppr. Chamber Not stated Carbon Steel or Not stated EMBR/1R Loss of fracture Containments Liner Extenor Stainless Steel toughness 
Surface 

153 Mark I1 Concrete Liner Anchors Not stated Carbon Steel Not stated CORR Loss of material 
Containments 

154 Mark II Concrete Liner Anchors Not stated Carbon Steel Not stated FAT Cumulative fatigue Containments 
damage 

155 Mark II Concrete Liner Anchors Not stated Carbon Steel Not stated EMBR/IR Loss of fracture Containments 
toughness 

156 Mark II Concrete Linear Region Not stated Carbon Steel Not stated CORR Loss of maerial 
Containments Shielded by 

Diaphragm Floor 
157 Mark II Concrete Linear Region Not stated Carbon Steel Not stated FAT Cumulalive fabgue Containments Shielded by 

damage 
Diaphragm Floor 

158 Mark II Concrete Linear Region Not stated Carbon Steel Not stated EMBR/IR Loss of fracture Containments Shielded by 
toughness 

Diaphragm Floor 

159 Mark II Concrete Containment Not stated Concrete Not stated LEACH Increase of porosity Containments Concrete 
and permeability 

160 Mark II Concrete Containment Not stated Concrete Not stated AGREAC Expansion and Containments Concrete 
cracking 

161 Mark II Concrete Containment Not stated Concrete Not stated ELE-TEMP Loss of strength and Containments Concrete 
modulus 

"152 Mark II Concrete Containment Not stated I, .. ,.,...
'CUL •MU&fL E ILAX Reduction of design 

margin
Containments Concrete

=,; I
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Agin on Compnent Function Contlib to Failure Reportedpr 
Loss of pressure suppression. Not stated Non-significa 

because 
components 
designed acc 
to ACI 318 or 
Code.  

Loss of pressure suppression. Not stated Not stated

Loss of pressure boundary, loss of 
pressure suppression.  

Loss of pressure boundary, loss of 
pressure suppression.  

Loss of pressure boundary, loss of 
pressure suppression.

Not stated

Not stated 

Not stated

Lnt 

are 
ording 
rASME

Not stated

Non-significant 
because 
components are 
designed aocording 
to ACI 318 or ASME 
Code.  
Not stated

Loss of pressure boundary. Not stated Not stat

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

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

Loss of pressure boundary. Not stated !Not stated

.oss of pressure boundary. Not stated I Not stated

Rel.progs Reot Recommendations Page No. Item
NRC recommendabon: Until an 
agreement is reached on the draft 
staff discussion paper on fatigue, 
the issue is unresolved.

4-52 to 4- 151 
56

INon-significant because the 4-62 to 4- 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. Not stated Not stated

Loss of pressure boundary. Not stated Monitoring of pre
stressing losses in 
accordance with the 
tendon lift-off test 
provisions of RG 
135

Non-signifcant for liner plate having 
,rotective coatings on the interior 
urface and having the alkaline environment on the exterior surface.

RC1 recommendation: Until an 
greement is reached on the draft 
taff discussion paper on fatigue, 
he issue is unresolved.

p 

a 
s 
It 

NN~ 

rr 

rE 
le 
di 
Pi 
is 

c•

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

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.  
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.  
Non-significant for components 
constructed from aggregate taken 
from regions other than those known 
to cause aikaii-aggregate reactions, 
or aggregates was tested in 
accordance with ASME Section II, 
Division ASTM C227.(See IR90-01 
& 90-06) 
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.  
Not stated

4-42 to 4
44

4-52 to 4
56

4-62 to 4

71

5-24

4-52 to 4
56 

4-62 to 4
71 

4-74 to 4
77 

4-71 to 4
74 

4-45 to 4
51 

4-79 to 4
B1, 5-25

153

154

4- 155

isE

157

Ion-significant because the 
naximum neutron fluence levels and 
amma doses incurred in license 
inewal period do not exceed the 
vel at which measurable 
lecradation occu rs.

lant-specific management program 
required for management orrosion in the inaccessible areas.

m

M

th

ogs I• rt D .4 a•
Li A•
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL
It

pi-Ia ARD mechanism ARD effects
tern System Structure/Cmp OUUCOM~PuuuMIu me a. Cuuatv f 
163 Mark 1I Concrete Containment Not stated Concrete Not stated FAT Cumulative fatgue 

Containments Concrete damage 

164 Mark II Concrete Containment Not stated Concrete Not stated EMBR/IR Loss of fracture 

Containments Concrete toughness 

165 Mark II Concrete Concrete Not stated Rebar and Not stated CORR/RE Cracking, splling,.  

Containments Containment embedded Carbon loss of bond, loss of 

Reinforcing Steel Steel in concrete material 

166 Mark II 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 1Mark II Concrete Concrete Not stated Rebar and Not stated FAT Cumulative fatigue 

Containments Containment embedded Carbon damage 

Reinforcing Steel Steel in concrete 

168 Mark II 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 II Concrete Drywell Head Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments 

.AT Cumulative fatigue
170 Mark II Concrete 

Containments

Mark II Concrete 
Containments

Mark II Concrete 
Containments

Drywell Head

Drywell Head

Drywell Head

Not stated
4 t Carbon Steel NOt stateo vy �Mfl -'--'-I-

damage

1 .. , A .. 1 r& /lleA L .. M fr atre
Not stated toughness

__________I i ..- * !..,..... EKABR Los o~f fracture
Mark II Concrete 
Containments

Drywell Head Not stated toughness

U Sl• I If:it'•.hl Mr

ML SNot stated C.a 'on Steel

VCarbon Steel Not sttzed VV r-P•,r%

•n Steel Not stated r-mor"VIQ

I'VOL S 61VI•I •lll ICarb0on Stel



Table B.1 Gall Report for NUMARC Industry Reports

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 Reuorted nroas ReI.oroas ReotRecommendations
Loss of pressure boundary. Not stated Non-significant NRC recommendabon: Until an 4-52 to 4- 163 

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 4-62 to 4- 164 
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 concrete 4-37 to 4- 165 
structures not exposed to aggressive 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 4-45 to 4- 166 
maintained at operating 51 
temperatures <66_C (1C50F) 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.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 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 4-62 to 4- 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 4-3 to 4-8 169 
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 4-52 to 4- 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 5-19 
accordance with 
provisions of ASME 
(More) 

FLoss of pressure boundary- Not stated Not stated Non-significant for a component 4-25 to 4- 172 
having service stress in the elastic 28 
region and without severely cold 
working in the forming process.  

Re=rg .... r Reomnain Page.. No. Rom ... •.... .

LOSS of pressure Dounoary. 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

173

Item

Page 119B



Table B.1 Gall Report for NUMARC Industry Reports

DocumenLt IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Item SysemSbmucbtueCome Subeomnonent Mateirmias Manufacturer ARD mechanism ARD effects

174 Mark II Concrete Downcomer Pipes Not stated Carbon Steel Not stated CORR/PIT Loss of material 
Containments and Bracing 

175 Mark II Concrete Downoomer Pipes Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments and Bracing damage 

176 Mark 11 Concrete Downcomer Pipes Not stated Carbon Steel Not stated WEAR Lockup 
Containments and Bracing 

177 Mark II Concrete Downcomer Pipes Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments and Bracing toughness 

178 Mark II Concrete Concrete Basemat Not stated Concrete Not stated LEACH Increase of pcooS!', 
Containments and permneanht, 

179 Mark II Concrete Concrete Basemat Not stated Concrete Not stated AGR-CHEM Increase of poresir 
Containments and permeablht 

cracking. and 
spattmg 

180 Mark II Concrete Concrete Basemat Not stated Concrete Not stated AGREAC Expansion and 
Containments cracking 

181 Mark II Concrete Concrete Basernat Not stated Concrete Not stated ELE-TEMP Loss of strength and 
Containments modulus 

182 Mark II Concrete Concrete Basemat Not stated Concrete Not stated FAT Cumulative tatigue 
Containments damage 

183 Mark II Concrete Concrete Basemat Not stated Concrete Not stated SETTLE Cracking, distortion, 
Containments increase in 

component stress 
level

18B4Mark II Concrete 
Containments

Loss of fracture 
toughness

Concrete Bassmat Not stated Concrete Not stated EMBR/IR

Page 120A
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL Effect of Agling on Component Function Co)ntrih in Fi:=lh. n.hn4•

Page 120B

I P1. -" . . .. . . . .. ,p rt Recom m endati ons Page No. •om Loss of pressure suppression. Not stated Period. exam. by the IWE-1240 of ASME Sect XJ, 4-9 to 4- 174 
Exam. Category E-C Subsect. IWE provides for the 15, 5-12 
under provisions of identification of accessible surface to 5-14 
IWE-1240 of ASME areas likely to experience 
Sect. Xl, Subsect. accelerated corrosion.  

_IWE.  
Loss of pressure suppression. Not stated ASME Sect. III NRC recommendation: Until an 4-52 to 4- 175 

fatigue analysis and agreement is reached on the draft 56 
Sect. XA, 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, 
mechanicaJ wear in 5-19 
accordance with 
provisions of ASME 
(More) 

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 -71 177 
maximum neutron fluence levels and 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
degradabon occurs.  Loss of pressure boundary. Not stated Not stated Non-significant for components not 4-74 tc 4 

exposed to flowing water or 77 
constructed using ACI 201.2R-77 to 
ensure dense, well-cured concrete 

Loss oprsubonayNtsaewith low permeability.  Loss of pressure boundary. Not stated Not stated Management for the effects of 5-21. 5-2 1i," 

aggressive chemical of concrete 
surfaces that are not periodically 
examined due to inaccessibility 
requires plant-specific programLoss of pressure boundary. Not stated Not stated Non-significant for components 4-71 to 4- 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 III, 
Division ASTM C227.(See IR90-01 
& 90-06) Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45 to 4- 181 
maintained at operating 51 
temperatures <66C (150_F) and 
local area temperatures <93_C 
(200-F) or justification is provided in 
accordance with ACI 349-85, or 
ASME Sect. I1, Division 2, Class 
CC.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 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 settlement For BWR containments bearing on 4-87 to 4- 183 
monitonng program soil or piles, current plant settlement 89, 5-28, 

monitoring program is required to 5-29 
ensure that the differential 
settlement does not exceed the 
design cntena throughout the license 

_renewal term.(See IR90-01 & 90-06),

I'4U bLMLO Non-signifcant 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

184

IPI J
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Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL

Ustarinhc U�nufa�tumr ARD meehanism ARD effects
|

Mark II Concrete 
Containments

Prestressing 
Tendons and Ducts

Not stated Carbon Steel, 
concrete

LOSS o0 fracture 
toughness197 Notstated E;:MBRt/I

Page 121 A

go- Q 6-
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185 Mark II Concrete Basemat Liner Not stated Carbon Steel Not stated CORR Loss of material 
Containments 

186 Mark I1 Concrete Basemat Liner Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments damage 

187 Mark II Concrete Basemat Liner Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containments toughness 

188 Mark II 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) 

189 Mark II 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 II Concrete Baseinat Reinforcing Not stated Rebar and Not stated ELE-TEMP Loss of strength and 

Containments Steel embedded carbon modulus 
steel in concrete 

191 Mark II Concrete Basernat Reinforcing Not stated Rebar and Not stated FAT Cumulative fatigue 

Containments Steel embedded carbon damage 
steel in concrete 

192 Mark II Concrete Basemat Reinforcing Not stated Rebar and Not stated EMBR/1R Loss of fracture 

Containments Steel embedded carbon toughness 
steel in concrete 

193 Mark II Concrete Prestressing Not stated Carbon Steel, Not stated CORR Loss of materia 

Containments Tendons and Ducts concrete 

194 Mark II Concrete Prestressing Not stated Carbon Steel, Not stated FAT Cumulative fatigue 

Containments Tendons and Ducts concrete damage 

195 Mark II Concrete Prestressing Not stated Carbon Steel, Not stated ELE-TEMP Loss of strength and 

Containments Tendons and Ducts concrete modulus 

196 Mark 11 Concrete Prestressing Not stated Carbon Steel, Not stated RELAX Reduction of design 

Containments Tendons and Ducts concrete margin



Table B.1 Gall Report for NUMARC Industry Reports

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 Drroas ReLoroas Reoort Recommendation•
Loss of pressure boundary. Not stated Not stated Non-significant for liner plate having 4-42 to 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 4-52 to 4- 186 
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 4-62 to 4- 187 

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 program is required 5-21, 5-2 188 
for management of inaccessible 
areas.(See IR90-01 & 90-06) 

Loss of pressure boundary. Not stated Not stated Management for the effects of 5-21, 5-22 189 
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 4-45 to 4- 190 
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. Ill, Division 2, Class 
CC.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 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 4-62 to 4- 192 
maximum neutron fluence levels and 71 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
degadation occurs.  

Loss of pressure boundary. Not stated Examined in Corrosion of prestressed tendons 5-26 to 5- 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 fluids as prescribed in RG 
1.35.  

Loss of pressure boundary. Not stated Non-significant NRC recommendabon: Until an 4-52 to 4- 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 4-79 to 4- 196 
stressing losses in 81, 5-25 
accordance with the 
tendon lift-off test 
provisions of RG 

,11.35

Loss of pressure boundary. Not stated Not stated Non-significant because cumulative 
radiation exposure is <4x1 019 
n/cm^2 which has been shown to 
produce negligible degradation.

4-86.,4-87 197

Ilmm

Page 1218



Table 3.1 Gall Report for NUMARC Industry Reportsa

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL

Shtucture/Como Subcomponent Materials Manufacturer ARD mechanism ARD effects
198 Mark III Steel Containment Shell Not stated Carbon Steel Not stated CORR/UA Loss of material 

Containments Interior Surface and 
Containment Shell 
Exterior Surface 

199 Mark Ill Steel Containment Shell Not stated Carbon Steel Not stated FAT Cumulative fatigue 
Containments Interior Surface and damage 

Containment Shell 
Exterior Surface 

200 Mark III 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 III Steel Containment Shell Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 
Containments Interior Surface and toughness 

Containment Shell 
Exterior Surface 

202 Mark III Steel Suppr. Chamber Not stated Carbon Steel, Not stated CORR/UA Loss of materiaJ 
Containments Shell Interior Surface Stainless Steel 

203 Mark Ill Steel Suppr. Chamber Not stated Carbon Steel, Not stated FAT Cumulative fatigue 
Containments Shell Interior Surface Stainless Steel damage 

204 Mark III Steel Suppr. Chamber Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture 
Containments Shell Interior Surface Stainless Steel toughness 

205 Mark III Steel Suppr. Chamber Not stated Carbon Steel, Not stated CORR/SCC Crack initiation and 
Containments Shell Interior Surtace Stainless Steel growth 

206 Mark III Steel Not stated Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture 
Containments Stainless Steel toughness 

207 Mark Ill Steel Suppr. Chamber Not stated Carbon Steel, Not stated CORR/UA Loss of matenaJ 
Containments Shell Exterior Stainless Steel 

Surface 

208 Mark Ill Steel Suppr. Chamber Not stated Carbon Steel, Not stated FAT Cumulative fatigue 
Containments Shell Exterior Stainless Steel damage 

Surface

Suppr. Chamber 
Shell Extenor 
Surface

Not stated Carbon Steel, 
Stainless Steel

Not stated EMBFR/SA Loss of fracture 
toughness

Item System

209 Mark III Steel 
Containments

Page 122A
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Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3 to 4-8 198 
components, and for components 
having intact protective coatings, anc 
for components having a corrosion 

I_ _ allowance >= 1/32 inch.  Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16 to 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 4-25 to 4- 200 

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- 201 
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 4-3 to 4-8 2012 
components, and for components 
having intact protective coatings, anc 
for components having a corrosion 
allowance >=1/32 inch.  Loss of pressure suppression- Not stated Non-significant NRC recommendation: Untl an 4-16 to 4- 203 

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 to 4- 204 
having service stress in the elastic 28 
region and without severely cold 
working in tie forming process.  Loss of pressure suppression. Not stated Not stated Non-significant for components 4-28 to 4- 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 fluence levels and 36 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
degralation occurs.  

Loss of pressure suppression. Not stated Not stated Non-significant for stainless steel 4-3 to 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 4-16 to 4- 208 
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 oressure suppresinn NoJr•tstated MM_ i+ý...... -.

Document. IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL Effect of Aging on Component Function Contrh to Fndlur~ I•.•nnra. nr,

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

4-25 -28 I209

D *,tD .1 •
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Table B.1 Gall Report for NUMARC Industry Reports

Document. IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by: David C. Ma, ANL 
Item Sstem Structure/Comp Subcomponent Materials Manufacturer ARD mechanism ARD effects

210 Mark Ill Steel Suppr. Chamber Not stated Carbon Steel, Not stated EMBR/IR Loss of fracture 
Containments Shell Exterior Stainless Steel toughness 

Surface 

211 Mark III Steel Basemat Liner Not stated Stainless Steel Not stated CORR/UA Loss of matenal 
Containments 

212 Mark III Steel Basemat Liner Not stated Stainless Steel Not stated FAT Cumulative fatigue 
Containments damage 

213 Mark III Steel Basernat Liner Not stated Stainless Steel Not stated EMBR/1R Loss of fracture 
Containments toughness 

214 Mark III Steel Liner Anchors Not stated Carbon Steel Not stated FAT Cumulative tatigue 
Containments damage 

215 Mark III Steel Liner Anchors Not stated Carbon Steel Not stated EMBRAR Loss of fracture 
Containments toughness 

216 Mark Ill Steel Concrete Basemat Not stated Concrete Not stated LEACH Increase of porosity 
Containments and permeability 

217 Mark III Steel Concrete Basemat Not stated Concrete Not stated AGR-CHEM Increase o0 porosity 
Containments and permeability, 

cracking, and 
spailing 

218 Mark III Steel Concrete Basemat Not stated Concrete Not stated AGREAC Expansion and 

Containments cracking 

219 Mark III Steel Concrete Basernat Not stated Concrete Not stated ELE-TEMP Loss of strength anc 
Containments modulus

Mark IlI Steel 
Containments

Not stated Concrete NOt stated Cumulatuve fatgue 
damage

Concrete Basemat FAT•22C

Page 122A



Table B.1 Gall Report for NUMARC Industry Reports Page 1235

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 Ren,pr.

• " ' ............... r"... f"•t• n=""''=' neDFf~t necommenuabons rage No.Item Loss of pressure suppression. Not stated Not stated Non-significant because the 4-34 -36 210 
maximum neutron fluence levels and 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
Ldegradation occurs.  Loss of pressure boundary. Not stated Not stated Non-significant for stainless steel 4-3 to 4-8 211 
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 4-16 to 4- 212 

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- 213 
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 Non-significant NRC recommendation: Until an 4-16 to 4- 214 

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- 215 
maximum neutron fluenoe 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 components not 4-74 to 4- 216 

exposed to flowing water or 77 
constructed using ACt 201.2R-77 to 
ensure dense, well-cured concrete 
with low permeability. I Loss of pressure boundary. Not stated Not stated Management for the effects of 5-21, 5-2 217: 

aggressive chemical of concrete surfaces that are not periodicaely 

examined due to inaccessibility 
requires plant-specific program.  Loss of pressure boundary- Not stated Not stated Non-significant for components 4-71 to 4- 218 
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 III, 
Division ASTM C227.(See IR90-01 
& 90-06) 

Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45 to 4- 219 
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, III, Division 2, Class SCC.  

Loss of pressure boundary. Not stat.•dI Nonn .i...

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

IiL recommenoation: Untl an 
agreement is reached on the draft 
staff discussion paper on fatigue.  
the issue is unresolved.

4-16 to 4
22

22C
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D I
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Table B.1 Gall Report for NUMARC Industry Reports

Document- IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL

,1.l. Maln mifai•.tulmr ARD m~ehnniam ARD effects

231 Mark III Steel 
Containments

Embedded Shell 
Region

Not stated Carbon Steel, 
concrete

LOSS Of tma-T.JrG 
toughtnessNot stated

221 Mark III Steel Concrete Basemat Not stated Concrete Not stated SETTLE Cracking, distorbon, 

Containments increase in 
component stress 
level 

222 Mark III Steel Concrete Basemat Not stated Concrete Not stated EMBR/IR Loss of fracture 

Containments toughness 

223 Mark III Steel Concrete Fill in Not stated Concrete Not stated LEACH increase of porosity 

Containments Annulus and permeability 

224 Mark III Steel Concrete Fill in Not stated Concrete Not stated AGREAC Expansion and 

Containments Annulus cracking 

225 Mark III Steel Concrete Fill in Not stated Concrete Not stated ELE-TEMP Loss of strength and 

Containments Annulus modulus 

226 Mark III Steel Concrete Fill in Not stated Concrete Not stated FAT Cumulative fatigue 

Containments Annulus damwage 

227 Mark III Steel Concrete Fill in Not stated Concrete Not stated EMBR/IR Loss of fracture 

Containments Annulus toughness 

228 Mark III Steel Embedded Shell Not stated Carbon Steel, Not stated CORR/PIT Loss of matenal 

Containments Region concrete 

:29 Mark Ill Steel Embedded Shell Not stated Carbon Steel, Not stated FAT Cumulative fatigue 

Containments Region concrete damage 

230 Mark III Steel Embedded Shell Not stated Carbon Steel, Not stated EMBR/SA Loss of fracture 

Containments Region concrete toughness.

EMBRIAII'

Page 124A



Table 9.1 Gall Report for NUMARC Industry Reports
Page 124B

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 
Loss of pressure boundary. Not stated Plant settlement 

monitoring 
progra m

Di~ ~ ftfl@.4 0

For BWR containments bearing on 4-87 to 4
soil or piles, current plant settlement 89, 5-28.  
monitoring program is required to 5-29 
ensure that the differential 
settlement does not exceed the 
design criteria throughout the license 
renewal term. (See IR90-01 & 90-

Loss of pressure boundary. Not stated Not stated Non-significant because the 4-34 to 4- 22 
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 components not 4-74 to 4- 223 

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 for components 4-71 to 4- 224 

constructed from aggregate taken 74 
from regions other thaan those known 
to cause alkali-aggregate reactions, 
or aggregates was tested in 
accordance with ASME Section Ill, 
Division ASTM C227.(See IR90-01 
& 90-06) Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45 to 4- 225 
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 Ill, Division 2, Class 
cc.  Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16 to 4- 226 

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- 227 
maximum neutron fluence levels and 36 
gamma doses incurred in license 
renewal period do not exceed te 
level at which measurable 
degradation occurs.  !Loss of pressure boundary. Not stated Not stated A plant-specific aging program is 4-9 to 4- 228 
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 4-16 to 4- 229 

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 Ntott state ,,I .. . .. ..

Loss o prissure•o Dundary. NOt stated Not stated J I

Non-significant for a component 
having service stress in the elastic 
region and without severely cold 
working in the forming process.  
Non-significant because the 
maximum neutron fluence levels anc 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
degradation occurs.

4-25 to 4
28

4-34 to 4
36

221

23C

I
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Table 9.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Item System Struclture/ComD SubcomDonent Matei ials Manufacturer ARD mechanism ARD effects

243 Mark III Concrete 
Containments

Concrete 
Containment Wall 
Above Grade

Not stated C.oncrete NOt stated luoale spacking, local cracking

232 Mark III Steel Basemat Reinforcing Not stated Rebar Not stated CORR/RE Cracking, spalling, 
Containments Steel loss of bond, loss of 

(More) 
233 Mark III Steel Basemat Reinforcing Not stated Rebar Not stated AGR-CHEM Increase of porosity 

Containments Steel and pernmeability, 
cracking, and 
spalling 

234 Mark III Steel Basemat Reinforcing Not stated Rebar Not stated FAT Cumulative fatigue 
Containments Steel damage 

235 Mark III Steel Basemat Reinforcing Not stated Rebar Not stated EMBRAR Loss of fracture 
Containments Steel toughness 

236 Mark III 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 III Concrete Containment Liner Not stated Stainless Steel in Not stated FAT Cumulative fatigue 
Containments Interior Surface and pool regin, Carbon damage 

Containment Liner Steel rest 
Exterior Surface 

238 Mark Ill Concrete Containment Liner Not stated Stainless Steel in Not stated EMBR/IR Loss of fracture 
Containments Interior Surface and pool region, Carbon toughness 

Containment Liner Steel rest 
Exterior Surface 

239 Mark III Concrete Suppr. Chamber Not stated Stainless Steel Not stated CORR Loss of material 
Containments Liner or Cladding 

Interior Surface and 
Suppr. Chamber 

240 Mark III Concrete Liner Extenor Not stated Stainless Steel Not stated FAT Cumulative fatigue 

Containments Surface damage 

241 Mark III 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 
Surface 

242 Mark III 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 S.. . . . ... . ..A . =,_. _. _= _ • t.rri -•- ii A A E..V= - hi - -

rlmz_- 1 r1PkVV
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Table 8.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Stuctures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Aaina on Comoonent Function Contrib to Failure Reported nrflEI� �al.wngrt R.nnvt R.E'nmm~uEdatInnh PaeN~Itam

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 for the effects of 5-21, 5-22 233 
aggressive chemical of concrete 
surfaces that are not penodically 
examined due to inaccessibility 
requires plant-specific program.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-16 to 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 4-42 to 4- 236 
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 4-52 to 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 4-62 to 4- 238 
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 liner plate having 4-42 to 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 4-52 to 4- 240 
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 Detection of liner Not stated 5-20,5- 241 
leakage through 21 
10CFR5O, Appendix 
J integrated leak rate 
test to ensure (More) 

Loss of pressure suppression. Not stated Not stated Non-significant because the 4-62 to 4- 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 OI pressure suppression. NOt stated NOt statea Non-significant for component 
located in a geographic region of 
weathering index <100 day-inch/ yr 
or concrete mix design meets air 
content & water-to-cement ratio 
requirements of ASME Sect III, 
Division 2, CC-2231.7.1.(See IR90
01 & 90-06)

4-T7 to 4
79

243
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Table 9.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Me, ANL 
Item System StrucbiretComD SubcomDonent Materials Manufacturer ARD mechanismt ARD effects
244 Mark III Concrete Concrete Not stated Concrete Not stated LEACH Increase of porosity 

Containments Containment Wall and permeability 
Above Grade 

245 Mark III Concrete Concrete Not stated Concrete Not stated AGR-CHEM Increase of porosity 
Containments Containment Wall and permeability, 

Above Grade cracking, and 
spalling 

246 Mark III Concrete Concrete Not stated Concrete Not stated AGREAC Expansion and 
Containments Containment Wall cracking 

Above Grade 

247 Mark III Concrete Concrete Not stated Concrete Not stated ELE-TEMP Loss of strength and 
Containments Containment Wall modulus 

Above Grade 

248 Mark III Concrete Concrete Not stated Concrete Not stated FAT Cumulative fatigue 
Containments Containment Wall damage 

Above Grade 

249 Mark III Concrete Concrete Not stated Concrete Not stated EMBR/IR Loss of fracture 
Containments Containment Wall toughness 

Above Grade 
250 Mark III Concrete Concrete Not stated Concrete Not stated FRZ-THAW Surface spalling, 

Containments Containment Wall local cracking 
Below Grade 

251 Mark III 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 of porosity 
Containments Containment Wall and permeability, 

Below Grade cracking, and 
spalling 

253 Mark Ill Concrete Concrete Not stated Concrete Not stated AGREAC Expansion and 
Containments Containment Wall cracking 

Below Grade

254 Mark III Concrete 
Containments

Concrete 
Containment Wall 
Below Grade

Not stated Concrete Not stated ELE-TEMP Loss of strength and 
modulus

Page 126A
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Document IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL Effect of Aaina on Comlnnnnt I=•i• t",-,.i~k ,- ~II. I

Page 126B

S r ........ a . neporeu prgs ,Rl.ra Rot Recommendations Page No. Item Loss of pressure suppression. Not stated Not stated Non-significant for components not 14-74 to 4- 244 
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 for components not 4-56 to 4- 245 
exposed to aggressive environment 60 
(pH <5.5, chloride >500 ppm & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.  Loss of pressure boundary. Not stated Not stated Non-significant for components 4-71 to 4- 246 

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 II1, 
Division ASTM C227.(See IR90-01 
& 90-06) Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45 to 4- 247 

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 Ill, Division 2, Class 
CC.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 248 
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 Same as item #242 4-6271 249 

Loss of pressure boundary. Not stated Not stated Non-significant for component 4-77 to 4- 250 
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. lII, 
Division 2, CC-2231.7.1.  Loss of pressure boundary. Not stated Not stated Non-significant for components not 4-74 to 4- 251 
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 5-21, 5-22 252 
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 4-71 to 4- 253 
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 III, 
Division ASTM C227.(See IR90-01 
& 90-06) 

Loss of pressure hbionrLr- I M nt e kI.* 6 ,.--• ..• -
Non-significant ior components 
maintaJned at operating 
temperatures <66C (1150_1) and 
local area temperatures <93_C 
(200_F) or justification is provided in 
accordance with ACI 349-85, or 
ASME Sect. II, Division 2, Class 
CC.

4-45 to 4
51

2540 S W
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL

StructureWComp Subcomponent Materials Manufacturer ARD mechanism ARD effects
255 Mark III Concrete Concrete Not stated Concrete Not stated FAT Cumulative fatgue 

Containments Containment Wall damage 
Below Grade 

256 Mark III Concrete Concrete Not stated Concrete Not stated EMBR/IR Loss of fracture 
Containments Containment Wall toughness 

Below Grade 

257 Mark III Concrete Concrete Dome Not stated Concrete Not stated FRZ-THAW Surface spalling, 
Containments local cracking 

258 Mark III Concrete Concrete Dome Not stated Concrete Not stated LEACH Increase of porosity 
Containments and permeability 

259 Mark III Concrete Concrete Dome Not stated Concrete Not stated AGR-CHEM Increase of porosity 
Containments and permeability.  

cracking, and 
spalling 

260 Mark III Concrete Concrete Dome Not stated Concrete Not stated AGREAC Expansion and 
Containments cracking 

261 Mark III Concrete Concrete Dome Not stated Concrete Not stated ELE-TEMP Loss of strength and( 
Containments modulus 

262 Mark III Concrete Concrete Dome Not stated Concrete Not stated FAT Cumulative fatigue 
Containments damage 

263 Mark III Concrete Concrete Dome Not stated Concrete Not stated EMBR/IR Loss of fracture 
Containments toughness 

264 Mark III Concrete Basemat Liner Not stated Stainless Steel Not stated CORR Loss of hiatenal 
Containments

Mark III Concrete 
Containments

Not stated Stainless Steel Not stated Cumulative faigue 

damage.

Item System

265 Basemnat Liner FAT
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Aqina on Component Function Contrlb to Failure Renprted henn-
Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 255 

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 4-62 to 4- 256 
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 component 4-77 to 4- 257 
located in a geographic region of 79 
weathenng index <100 day-inch/yr 
or concrete mix design meets air 
content & water-to-cement ratio 
requirements of ASME Sect. Ill, 
Division 2, CC-2231.7.1.(See IR90
01 & 90-06) 

Loss of pressure boundary. Not stated Not stated Non-significant for components not 4-74 to 4- 258 
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 for components not 4-56 to 4- 259 
exposed to aggressive environment 60 
(pH <5.5, chloride >500 ppm & 
sulfate >1500 ppm); or exposed to 
aggressive groundwater for 
intermittent periods only.  

Loss of pressure boundary. Not stated Not stated Non-significant for components 4-71 to 4- 260 
constructed from aggregate taken 74 
from regons other than those known 
to cause alkail-aggregate reactons, 
or aggregates was tested in 
accordance with ASME Section III, 
Division ASTM C227.(See IR90-01 
& 90-06) 

Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45 to 4- 261 
maintained at operating 51 
temperatures <66_C (150_F) and 
local area temperatures <93C 
(200-F) or justification is provided in 
accordance with ACI 349-85, or 
ASME Sect Ill, Division 2, Class 
CC.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 262 
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 4-62 -71 263 
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. Not stated Not stated Non-significant for liner plate having 4-42 to 4- 264 
protective coatings on the interior 44 
surface and having the alkaline 
environment on the exterior surface.

I1UL SLLttU rmon-signmicant 
because 
components are 
designed according 
to ACI 318 or ASME 
Code,

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

4-52 to 4
56

265

I•rlt D•mrn•el•H•h•

Q 5 Q F. .. sure uný y.
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL
itAfli Bveten, Structure•ComD Subcomoonent Materials Manufacturer ARD mechanism ARD effects
Itmm

276 Mark III Concrete 
Containments

Containment Wall 
Below Grade 
Reinforcing Steel

Not stated Rebar and 
Embedded Carbon 
Steel in concrete

•ackng, sp~lzng, 
loss of bond, loss of 
mateiel

266 Mark III Concrete Basernat Liner Not stated Stainless Steel Not stated EMBR/IR Loss of fracture 
Containments toughness 

267 Mark III Concrete Concrete Basemat Not stated Concrete Not stated LEACH Increase of porosity 

Containments and permeabilty 

268 Mark III Concrete Concrete Basemat Not stated Concrete Not stated AGR-CHEM Increase of porosity 

Containments and permeability, 
cracking, and 
spolling 

269 Mark III Concrete Concrete Basemat Not stated Concrete Not stated AGREAC Expansion and 

Containments cracking 

270 Mark III Concrete Concrete Basemat Not stated Concrete Not stated FAT Cumulative fatigue 

Containments damage 

271 Mark III Concrete Concrete Basemat Not stated Concrete Not stated SETTLE Cracking, distortion, 

Containments increase in 
component stress 
level 

272 Mark III Concrete Concrete Basemat Not stated Concrete Not stated EMBR/IR Loss of fracture 

Containments toughness 

273 Mark III Concrete Liner Anchors Not stated Carbon Steel Not stated CORR Loss of material 

Containments 

274 Mark III Concrete Liner Anchors Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containments damage 

275 Mark III Concrete Liner Anchors Not stated Carbon Steel Not stated EMBR/IR Loss of fracture 

Containments toughness

Not stoate t1WMMfrir_
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Tabe B.1 Gall Report for NUMARC Industry Reports 

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Effect of Aoina on Comronent Function pinih to fF-I1 0l.,b

Page 1288

" -. r .. v, ,,,,, -( Report Recommendations Page No. Item Loss of pressure boundary. Not stated INot stated Non-significant because the 4-62 to 4- 26E 

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 components not 4-74 to 4- 267 
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 5-21, 5-2 268 
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 4-71 -74 269 
constructed from aggregate taken 
from regions other than those known 
to cause aikali-aggregate reactions, 
or aggregates was tested in 
accordance with ASME Section III, 
Division ASTM C227.(See IR90-01 
& 90-06) Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 270 

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 settlement For BWR containments bearing on 4-87 to 4- 271 
monitoring program soil or piles, current plant settlement 89, 5-28, 

monitonng program is required to 5-29 
ensure that the differential 
settlement does not exceed the 
design criteria throughout the licens 
renewal term. (See IR90-01 & 90
_06) Loss of pressure boundary. Not stated Not stated Non-significant because the 4-62 71 272 
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. Not stated Not stated Non-significant for liner plate having 4-42 to 4- 273 
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 4-52 to 4- 274 

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 4-62 to 4- 275 
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 oressure boundiarv Not stated h ,, ..* _ .... - .. .
riaen-speafic program is required 
for management of inaccessible 
areas.(See IR90-01 & 90-06)

5-21, 5-22 276
S...... r ............. 3"
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Item SIem ruobim•tomtn Subcomoonetnt Materria's Manufacturer ARD mechanism ARD effects

287 Mark III Concrete 
Containments

Basemat Reinforcinm 
Steel

Not stated Rebar and 
Embedded Carbon 
Steel in concrete

Not stated EMBR/IR Loss of fracture 
toughness

277 Mark III Concrete Containment Wall Not stated Reber and Not stated ELE-TEMP Loss of strength and 
Containments Below Grade Embedded Carbon modulus 

Reinforcing Steel Steel in concrete 

278 Mark III 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 III Concrete Containment Wall Not stated Rebar and Not stated EMBR/IR Loss of fracture 
Containments Below Grade Embedded Carbon toughness 

Reinforcing Steel Steel in concrete 

280 Mark IIl Concrete Dome Reinforcing Not stated Rebar and Not stated CORR/RE Cracking, spalling, 
Containments Steel embedded Carbon loss of bond, loss of 

Steel in concrete mraterial 

281 Mark III 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 III Concrete Dome Reinforcing Not stated Rebar and Not stated FAT Cumulative fatigue 
Containments Steel embedded Carbon damage 

Steel in concrete 

283 Mark III Concrete Dome Reinforcing Not stated Rebar and Not stated EMBR/1R Loss of fracture 
Containments Steel embedded Carbon toughness 

Steel in concrete 

284 Mark III Concrete Basemnat Reinforcing 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 III Concrete Basemat Reinforcing Not stated Rebar and Not stated ELE-TEMP Loss of strength and 

Containments Steel Embedded Carbon modulus 
Steel in concrete 

286 Mark Ill Concrete Basemat Reinforcing Not stated Rebar and Not stated FAT Cumulative fatigue 
Containments Steel Embedded Carbon damage 

Steel in concrete

Pa•ge 129A
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Fffeit nf Ansihn on Com~nonnt IPunctin~n Conhtrb to Failure Reported bf roos Rel.prOalS Replort Recommendations Page No. teom

Loss of pressure boundary. Not stated Not statec Non-significat becaus Ithe 
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. Not stated Not stated Non-significant for components 4-45 to 4- 277 
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 Il, Division 2, Class 
CC.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 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-significant because the 4-62 to 4- 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 concrete 4-37 to 4- 280 
structures not exposed to aggressive 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
Oo6%).  

Loss of pressure boundary. Not stated Not stated Non-significant for components 4-45 to 4- 281 
maintained at operating 51 
temperatures <66-C (115_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.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 282 
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 Non-significant Non-significant because the 4-62 to 4- 283 
because maximum neutron fiuence 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 4-45 to 4- 285 
maintained at operating 51 

temperatures <66_C (1 50_-) and 
local area temperatures <93_C 
(200_F) or justification is provided in 
accordance with ACI 349-85, or 
ASME Sect. III, Division 2, Class 
CC.  

Loss of pressure boundary. Not stated Non-significant NRC recommendation: Until an 4-52 to 4- 286 
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.

4-04 11 40
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Document: IR 90-10, BWR Reactor Containment Structures Industry Report 
Reviewed by: David C. Ma, ANL 
Item System MStructureComp Subcomponent mate

I ...... l.T.pBW R--.enet-r ano m ec hanaism A ll U eff ects 28 All T=iype B•H P'enetration Sleeves INot stated e-.l, •.^ ,.........

Penetral

Not stated IUHlIt/UA

I uav 4 V5IF0 - I~ - - I
NOt Stated CORR

lon SlevesN~5A~l I No statedJ.
1100L MLOWU

aWR I Peerto Sleeve I. No stat-
NOt Stated

ELI- I EM

FIAT

Loss of material

Loss of material

Loss of strength and 
modulus

Cumulative fatigue 
damage

292 All Type BWR Penetration Sleeves Not stated Carbon Steel Not stated EMBR/SA Loss of fracture Containments 
toughness 

293 All Type BWR Penetration Sleeves Not stated Carbon Steel Not stated CORR/SCC CracK initiation and Containments 
growth 

294 All Type BWR Penetration Sleeves Not stated Carbon Steel Not stated EMBR/IR 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 

296 All Type BWR Dissimilar Metal Not stated Carbon Steel welded Not stated CORR Loss of material Containments Welds with Stainless Steel 

297 All Type BWR Dissimilar Metal Not stated Carbon Steel welded Not stated FAT Cumulative fatigue Containments Welds 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 Penetraton "ellows Not stated t k^.* , ... .

Carbon Steel
Loss of material

Containments 

All Type BWR 
Containments

289

All Type BWR 
Containments

All Type E
Containments

Containments COR UPUA

on s am,

ill •

ý on s we,

ýl on[ stue1

OL Ml ,• LO[iU[
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Document: IR 90-10, BWR Reactor Containment Slructures Indusbty Report 
Reviewed by: David C. Ma, ANL 
Effect of Aging on Component Function Contrlib to Failure Reported
Loss of pressure boundary.  

Loss of pressure boundary.  

Loss of pressure boundary.
I Nor �t�T�r1

Loss of pressure boundary. Not stated

Loss of pressure boundary. Not stated

Loss of pressure boundary.

I....
Not stated Not stated-

I I ___________ I
Not stated 

ASME Sect III 
fatigue analysis and 
Sect. XA, Subsect 
IWE inspection.

Report Recommendations Pa-e No. Itenm
Non-significant for stainless steel 
components, and for components 
having intact protective coatings, anc 
for components having a corrosion 
allowance >= 1 /32 inch.

allowance >=1t32 inch

4-3 to 4-8

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

Non-significant for components 
maintained at operating 
temperatures <66-C (150_F) and 
local area temperatures <93_C 
(20Q0F) or justification is provided in 
accordance with ACI 349-85, or 
ASME Sect. III, Division 2, Class cc.

CC.'

f *I.

__INot stated INo-t state

NHC recommendation: Damage of 
penetration sleeves and bellows is 
credible, especially when it is environmentally assisted.

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

Non-significant for components 
exposed to containmient or Reactor 
Building environment or normal 
operational stress levels are less 
than the matenal yield strength, or a 
fracture mechanics analysis has 
established that cracks do not

4-45 to 4
51

4-52 to 4
56

4-25 to 4
28

4-28 to 4
33

Loss of pressure boundary. Not stated Not stated Non-significant because me 4-62 to 4- 294 

maximum neutron fluence levels and 71 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 

dadton ccurs.  Loss of pressure boundary. Not stated en ,, k, 4,.^ dg aoncr

-.- . V 1.
Not statedpressure boundary.

Exam. Category E-C 
under provisions of 
IWE-1240 of ASME 
Sect X), Subsect 
IWE.

Penod. exam. under 
the provisions of 
IWE-1240 (Exam.  
Category E-C) of 
ASME Sect. XI,

sec .h~
Loss of pressure boundary. Not stated Non-significant 

because 
components are designed according 

to ACI 318 or ASME 

I Code.
Loss of pressure bounoary. Not stated Not stated

LO S S o f f rl, ~ i i r • h •i n i 4 ~ n. t ~iu,.., , . - ,a •. . . . . .1
otlJ s.tate INOt state

[WE--1240 of ASME Sect. XA, 
Subsect IWE provides for the 
identification of accessible surface 
areas likely to experience 
accelerated corrosion.

Underwater surfaces are considered 
as accessible by the rules of IWE
1240 of ASME Sect XI.  

"NRC recommendation: Until an 
agreement is reached on the draft 

staff discussion paper on fatigue, 
the issue is unresolved.  

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

dgr adation occ_ urs.

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

4-9 to 4
15.5-12 
to 5-14

5-23, 5-24 296

4-16 to 4
22 

4-34 to 4
36

4-3-8~

iNot stated 'ittt1

288

4-42 to 4
44

289

29C

291

292

293

29!

Not stated 
Nr•t •t=t==rt

I

L
oss of pressure boundary.

i

4-3 to 4-8
2•I

_J__

Not stated Nnt •t•t==H

Not state

Ntttd ae
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Document IR 90-10, BWR Reactor Containment Structures Industry Report
Reviewed by: David C. Ma, ANL

Al::fl malh~nni~m AI=fl effeet

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 Bellows Not stated Stainless and Not stated EMBR/IR 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 Steel Not stated COR R/UA Loss of material 

Containments Equipment Hatches, 
and CRD Hatch 

305 All Type BWR Personnel Airlock, Not stated Carbon Steel Not stated FAT Cumulative fatigue 

Containments Equipment Hatches, damnage 
and CRD Hatch 

306 All Type BWR Personnel Airlock, Not stated Carbon Steel Not stated WEAR Lockup 

Containments Equipment Hatches.  
and CRD Hatch 

307 All Type BWR Personnel 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 EMBRIR Loss of fracture 

Containments Equipment Hatches, toughness 
and CRD Hatch

Page 131 A
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Table B.1 Gall Report for NUMARC Industry Reports

Document: IR 90-10, BWR Reactor Containment Structures Industry Report 

Reviewed by: David C. Ma, ANL O�..,4 D-��mmandnbnna PaeN.Item
Effect of Aging on Component Function Contrib to Failure Reportea progs He.prnv ..........  
Loss of pressure boundary. Not stated ASME Sect III NRC recommendation: Damage of 4-16 to 4- 300 

fatigue analysis and penetration sleeves and bellows is 22 

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 4-25 to 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 fluence 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 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 for stainless steel 4-3 to 4-8 304 

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 4-16 to 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 inspection Not stated 4-23, 4- 306 

and mitgation of 24, 5-18, 

mechanical wear in 5-19 

accordance with 
provisions of ASME 
(More) 

Loss of pressure boundary. Not stated Not stated Non-significant for a component 4-25 to 4- 307 
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 to 4- 308 
maximum neutron fluence levels and 71 
gamma doses incurred in license 
renewal period do not exceed the 
level at which measurable 
degadation occurs.
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Table B.2 Gall Report for NUMARC Industry Reports

Document: IR 90-08 R1, Low Voltage Environmentally-Qualified Cable License Renewal Industry Report Rev- 1 
Reviewed by: Jerry Edson, INEL 
Item SIsemSructure/Comn S ubcnmennn~nt Unt.,.i~l• Mnnufa~-turr ARD• m~h~nmim ARDl •ffm~t•

1 Electrical Cable Conductor Copper 34 Manufacturers CORR Failure of the 
Listed conductor 

Electrical Cable Insulation XPLE, E-CTFE, 34 Manufacturers ELETEMP, RAD, Decreased 
EPR/EPDM, SR, Listed MOIST-EL dielectreic strength.  
CSPE, ETFE, PVC, treeing, corona 
PE, Neoprene, 
Potyalkene 

3 Electrical Cable Insulation XPLE, E-CTFE, 34 Manufacturers ELETEMP, RAD, Embrittled insulation 
EPR/EPDM, SR. Listed MOIST-EL 
CSPE, ETFE, PVC, 
PE, Neoprene, 
Polyalkene 

4 Electrical Cable Insulation XPLE, E-CTFE, 34 Manufacturers ELETEMP, RAD Loss of fire 
EPRPEPDM, SR, Listed retardants 
CSPE, ETFE, PVC, 
PE, Neoprene.  

_ Polyaikene 
5 Electrical Cable Shield Copper 34 Manufacturers CORR Failure of the shield 

Listed 

6 Electrical Cable Jacket Polymer, metal 34 Manufacturers ELETEMP, RAD Embrittled jacket 
Listed 

7 Electrical Cable Jacket Polymer, metal 34 Manufacturers ELETEMP, RAD Loss of fire 
Listed retardants 

8 Electrical Cable Filler Bulk material and 34 Manufacturers Not stated Not stated 
binder tape Listed
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Failure to transmit voltage or current Occasional 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 siganai report program 4-1 thru 
problem. 23, B-1 

thru 10 

EmbritUed insulation leads to cracking Frequent Not discussed in No specific Not stated 2-4, 3-8, 3 
and introduction of impunties that can report program 4-1 thru 
signrficantly degrade the insulation. 23, B-1 
Embrittled 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 cable 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, 5 
applications, report program 3-12, 4

10,4-11, 
B-1 thru 
10 

Embrittled jackets lead to cracking and Frequent Not discussed in No specific Not stated 2-4. 3-8, 6 
introduction of contamination and report program 3-12.4-14 
moisture. This can result in corrosion of thru 17, 
the shield. Usually the cable 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

Table B.2 Gall Report for NUMARC Industry Reports

Document: IR 90-08 R1, Low Voltage Environmentally-Qualified Cable License Renewal Industry Report, Rev. 1 
Reviewed by: Jerry Edson, INEL Effect of AQingl on Combonent Function Conh~ib to Failure Rern~rte,,d nrrnn: ID:el nrnn.= I•n,m, Dvrlmmauad sfi^ne

Page 1B
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