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Al. Reactor Vessel (Boiling Water Reactor) jJ / ) 
Al. . Top Head Enclosure 

A1.1.1 Top Head 

Al. 1.2 Nozzles (Vent, Top Head Spray or RCIC, and Spare) 

Al. 1.3 Head Flange 

Al .1.4 Closure Studs and Nuts 

AI.1.5 Vessel Flange Leak Detection Line 

A1.2 Vessel Shell 

A1.2.l Vessel Flange 

A1.2.2 Upper Shell 

A1.2.3 Intermediate (Nozzle) Shell 

A1.2.4 Intermediate (Beltine) Shell 

A1.2.5 Lower Shell 

A1.2.6 Beltline Welds 'Y 

Al .2.7 Attachment Welds 

A1.3 Nozzles 

A1.3.1 Main Steam 

A1.3.2 Feedwater 

A1.3.3 High Pressure Coolant Injection (HPCI) 

Al.3.4 High Pressure Core Spray (HPCS) 

Al.3.5 Low Pressure Core Spray (LPCS) 

A1.3.6 CRD Return Line 

A1.3.7 Recirculating Water (Inlet & Outlet) 

Al.3.8 Low Pressure Coolant Injection (LPCI) or RHR Injectio

¾j

n Mode
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A1.3.9 Isolation .Condenser,:Supply 

A1.4 Nozzles Safe Ends 

A1.4.1 High Pressure Core 'Spray (HPCS) 

Al.4.2 Low Pressure Core Spray (LPCS) 

A1.4.3 CRD Return Line 

Al.4.4 Recirculating Water (Inlet & Outlet) 

Al.4.5 Low Pressure Coolant Injection (LPCI) or RHR Injection Mode 

A1.5 Penetrations 

A1.5.1 CRD Stub Tubes 

A1.5.2 Instrumentation 

AI.5.3 Jet Pump Instrument 

A1.5.4 Standby Liquid Control 

Al.5.5 Flux Monitor 

A1.5.6 Drain Line oy 

Al.6 Bottom Head 

A1.7 Control Rod Drive Mechanism 

A1.7.1 Housing 

A1.7.2 Withdrawal Line 

A1.8 Support Skirt and Attachment Welds
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Al. Reactor Vessel (Boiling Water'Reactor)

System, Structures, and Components 

The system, structures, and components included in this table comprise the boiling water 
reactor (BWR) pressure vessel and consist of vessel shell and flanges, attachment welds, top and 
bottom heads, nozzles (including safe ends) for the reactor coolant ,system (recirculating system) 
and connected systems such as (high- and low-pressure ,core spray, high- and low-pressure 
coolant injection, main steam and feedwater systems), penetrations for instrument lines and 
drains, and control rod drive mechanism housing. Support skirt and attachment welds for 
vessel support are also included in the table. All structures and ,components in the reactor 
vessel are classified as Group A Quality Standards.  

System Interfaces 

The systems that interface with the reactor vessel include the reactor vessel internals (Table IV 
*I), reactor coolant pressure boundary (Table IV Cl). and emergency core cooling system (Table 
V D2).
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT. SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor)

Existing 
Aging Management Program (AMP)

Inservice inspection in conformance 
with ASME Section XU (edition specified 
in 10 CFR 50.55a), Subsection IWB, 
Table IWB 2500-1, examination 
categories B-A for head welds and B-D 
for full penetration nozzle-to-head 
welds. Prevention is by material 
selection in accordance with guidelines 
of NUREG-0313, Rev. 2, and of 
Regulatory Guide 1.43 for control of 
stainless steel weld cladding of low-allo: 
steels. Coolant water chemistry is 
monitored and maintained in 
accordance with EPRI guidelines in 
BWRVIP-29 and TR- 103515 to minimiz 
the potential of crack initiation and 
growth.  
ISunoortins documents BWRVIP-03 for

reactor o~ressure vessel internals
examIr�tIon euldeI1nes� BWRViP- 14.
-�Q ar�e1 -E�O for i.val,,atlnn of crack
arndi fth- Mnt RWrRVTP-A9 for tpp-hylr'li

h, r Ir~r pi-nfnn rfý if f' r Inf^rn I
i-a, nn-nc f4*, HvA-a- nrt I

Evaluation and Technical Basis 
(1) Scope of Program: The program is focused on 
managing the effects of stress corrosioncracking (SCC) of 
SS cladding on the intended function of top bead 
enclosure. NUREG-0313, Rev 2 and Generic Letter (GL) 
88-01, respectively, describe the technical basis and staff 
guidance regarding the problem of IGSCC in BWRs.  
However, SCC is not anticipated to be an issue for the top 
head enclosure because analytical evaluations indicate 
that cracks in the SS cladding will stop growing in the 
ferritic base metal. (2) Preventive Actions. Selection of 

,y material considered resistant to IGSCC, e.g.. grades of 
weld metal with a maximum carbon of 0.035% and 
minimum 7.5% ferrite, prevent or mitigate IGSCC. and 
Regulatory Guide (RG) 1.43 provides assurance that 

e production cladding complies with ASME Section III and 
X) guidelines to prevent underclad cracking. Coolant 
water chemistry is monitored and maintained in 
accordance with EPRI guidelines in BWRVIP-29 and TR
103515 to minimize the potential of crack initiation and 
growth. (3) Parameters Monitored/Inspected: The AMP 
monitors the effects of IGSCC on the intended function of 
top head enclosure by detection and sizing of cracks by 
inservice inspection (ISI). Inspection requirements of Table 
IWB 2500-1. examination category B-A specifies 
volumetric inspection of all circumferential and meridian 
welds and B-D specifies for all nozzles volumetric 
inspection of nozzle-to-vessel welds and nozzle inside 
radius section. (4) Detection of Aging Effects: Aging 
effects degradation of the top head enclosure can not 
occur without crack initiation; extent and schedule of 
inspection assure detection of cracks befgie the loss of 
intended function of the top head enclosule.  
(5) Monitoring and Trending: Inspection schedule of 
ASME Section XI should provide for timely detection of 
cracks. Top head interior Is inspected at Ist refueling 
outage and subsequent outages at approximately 3 y 
intervals. (6) Acceptance Criteria: Any IGSCC 
degradation is evaluated in accordance with IWB-3 100 by 
comparing ISI results with the acceptance standards of 
IWB-3400 and IWB-3520 for visual examination, IWB
3510 for head welds, and IWB-3512 for full penetration 
nozzle welds. Visual examinations that reveal relevant 
conditions may be supplemented by surface and 
volumetric examinations (IWB-3200) for flaw 
characterization, analytical evaluation, corrective 
measures, and repairs. Continued service without repair 
requires analytical evaluation to demonstrate 
acceptability. (7) Corrective Actions: Repair and 
replacement are in conformance with IWA-4000 and IWB
4000, and reexamination in accordance with requirements 
of IWA-2200. Also. some plants have removed cladding in 
top head because of cracking. (8 & 9) Confirmation 
Process and Administrative Controls: Site QA 
procedures. review and approval processes. and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. ( 0) Operating Experience: The present AMP is 
effective in managing the effects of IGSCC on the intended 
function of top head enclosure.
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor)

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

AI.1.3 Top Head Head Flange SA302-Gr B, 2880C Cumulatliv Fatigue 
Enclosure SA533-Gr B, Steam Fatigue 

SA336. Damage 
with or 
without SS 
cladding

AI.I.4 Top Head 
Enclosure

Closure Studs 
and Nuts

SA193
Gr B7, 
SA540
Gr B23/24.  
SA320
Gr L43 
(AISI 4340).  
SA 194-Gr 7

Ai.  
Leaking 
Dxygenated 
Water 
ind/or 
Steam at 
Z88°C

Crack 
Initiation 
and Growth

1 1. .0 1 _______

Scc, IGSCC
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REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor)

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

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. Insert# 
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB. or Section 
I (Power Boilers) and Section VIII, 
Division I (Unfired Pressure Vessel).
Inservice inspection in conformance 
with ASME Section X). edition speciffed 
in 10 CFR 50.55a, Subsection IWB, 
Table IWB 2500-i, examination category 
B-G-I, and testing category B-P for 
system leakage, and additional 
recommendations of GE Rapid 
Information Communication Service 
Information Letter (RICSIL) 055 Revision 
1, Supplement 1. Prevention and 
replacement in accordance with 
Regulatory Guide 1.65.

_________________________ S - -

NO
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(1) Scope of Program: The program is focused on 
managing the effects of IGSCC on the intended function of 
reactor vessel closure stud bolting. (2) Preventive 
Actions: Design requirements of ASME Section Il1, 
Subsection NB, and additional guidance of Regulatory 
Guide (RG) 1.65 on material selection, preservice 
inspection. and protection against corrosion, prevent or 
mitigate IGSCC. High-strength low-alloy steels with 
controlled tempering procedures are used. Maximum 
tensile strength is limited to <1 172 MPa (<170 ksl) to 
provide resistance to SCC, and Charpy V energy 
requirements of Appendix G to 10 CFR Part 50 provide 
adequate toughness to provide resistance to crack growth 
in the stud threads. Metal-plated stud bolting is avoided 
to prevent degradation due to corrosion or hydrogen 
embrittlement. Manganese phosphate or other acceptable 
surface treatment, or stable lubricants are permissible.  
Preservice inspection in conformance with NB-2580 of 
Section III of the Code requires ultrasonic examination of 
stud bolting over the entire surface prior to threading.  
During refueling and while the head is removed, the stud 
bolts and holes are protected from corrosion and 
contamination in accordance with RICSIL 055 RI SI.  
(3) Parameters Monitored/Inspected: Thf AMP monitors 
the effects of IGSCC on the intended function of closure 
stud bolting by detection and sizing of cracks by inservice 
inspection (ISI). Inspection requirements of ASME Section 
XI, Table IWB 2500-1, examination category B-G-1. specify 
the following for all closure stud bolting: volumetric 
examination of studs in place, from top of the nut to 
bottom of the flange hole, and surface and volumetric 
examination of studs when removed: volumetric 
examination of flange threads; and visual VT- I 
examination of surfaces of nuts, washers, and bushings.  
RICSIL Rev. I and Its Supplement I provide additional 
recommendations regarding inspection and evaluation of 
the data. Requirements for training and qualification of 
personnel and performance demonstration for procedures 
and equipment is in conformance with Appendices VII and 
VIII of ASME Section XM. Inspection requirements of 
testing category B-P conducted according to IWA-5000 
specify visual VT-2 (IWA-5240) examination of all pressure 
retaining components extending to and including the 
second closed valve at the boundary extremity. during 
system leakage test (IWB-5221) and system hydrostatic 
test (IWB-5222). (4) Detection of Aging Effects: Aging 
effects degradation of the closure stud bolting can not 
occur without crack initiation, the extent and schedule of 
inspection assure detection of cracks before the loss of 
intended function of closure stud bolting. (5) Monitoring 
and Trending: Inspection schedule of ASME Section XI



IV REACTOR VESSEL, INTERNALS,. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor) 

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

A1. 1.5 Top Head Vessel Flange Stainless Crack SCC.  
Enclosure Leak Detection Steel xygenated Initiation IGSCC 

Line rater and Growth 
nd/or 
team up to 
88 0C 

Al.2.1. Vessel Shell Vessel Flange, SA302-Gr B 88°C Cumulative Fatigue 
AI.2.2 Upper Shell SA533-Gr B team Fatigue 

SA336 Damage 
wth SS 
cladding 

A1.2.3 Vessel Shell Intermediate SA302-Gr B 2880C. Cumulative Fatigue 
thru (Nozzle) Shell, SA533-Gr B Oxygenated Fatigue 
AI.2.6 Intermediate with Water, Damage 

(Beltline) 308. 309. max 5x10 9 

Shell. Lower 308L, 309L -/cm 2 .s 
Shell. Beltline cladding 
Welds
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL I"JoillinE Water Reactori

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

(cont~ud from previous page) 
and, based on operating experience. additional 
requirements of RICSIL 055 Rev. 1. are effective and 
adequate for timely detection of cracks. All BWRs are 
inspected in accordance with Program B IWB-2412 which 
requires 100% inspection every 10 y, at least 16% in 3 y 
and 50% in 7 y. Recommendations of RICSIL 055 include 
expansion of sample size and ultrasonic examination from 
the center drilled hole of studs in compliance with ASME 
Code Case N-307- 1. System leakage test is conducted 
prior to plant startup following each refueling outage. and 
hydrostatic test at or near the end of each inspection 
interval. (6) Acceptance Criteria: Any cracks in closure 
stud bolting are evaluated in accordance with IWB-3 100 
by comparing ISI results with the acceptance standards of 
IWB-3400 and IWB-3515/17. (7) Corrective Actions: 
Repair and replacement is in conformance with IWB-4000 
and material and inspection guidance of RG 1.65. (8 & 9) 
Confirmation Process and Administrative Controls: 
Site QA procedures, review and approval processes, and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Experience: SCC has occurred In 
BWR pressure vessel head studs. The AMP based on 
ASME Section XI and industry guidelines of RICSIL 055 
Revision I and its Supplement 1. provides 
recommendations regarding inspection techniques and 
evaluation, material specifications, corrosion prevention, 
and other aspects of reactor pressure vessel head stud 
cracking, and is effective in managing the effects of SCC to 
maintain the intended function of closureastuds and nuts 
during the period of license renewal.  

Plant-specific aging management Plant-specific aging management program is to be Yes, 
program: existing programs may not be evaluated. no AMP 
capable of mitigating or detecting SCC of 
vessel flange leak detection line.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TI1AA 
life. according to the requirements of Safety Issue (GSI)- 190 is to be addressed. Insert#8 
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or Section 
I (Power Boilers) and Section VIII.  
Division I (Unfired Pressure Vessel).  

Components have been designed or Fatigue is a time-limited aging analysis ITLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic T1AA 
life, according to the requirements of Safety Issue (GS0)- 190 is to be addressed. Insert#I.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB. or Section 
I (Power Boilers) and Section VIII, 
Division I (Unfired Pressure Vessel).
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (BollinE Water Reactori

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

AI.2.4 Vessel Shell Intermediate SA302-Gr B, 2880C, Loss of Neutron 
(Beltline) Shell SA533-Gr B Oxygenated Fracture Irradiation 

with Water, Toughness Embrittle
308,309, 5x10 8 - ment 
308L, 309L 5x10 9 

Cladding n/cm2-s 

AI.2.3 Vessel Shell Intermediate SA302-Gr B 880 C. Crack SCC, 
thru (Nozzle) Shell, SA533-Gr B xygenated Initiation IGSCC 
AI.2.6 Intermediate with ater. and Growth 

(Beltline) 308, 309, 5x10 8 

Shell, Lower 308L, 309L x10 9 

Shell. Beltline Cladding 1/cm2.s 
Welds er
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IV 'REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor) 

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

For a 40 y design life, pressure vessel Neutron irradiation embrittlement is a time-llmited aging Yes 
integrity is assured by fracture analysis (TLAA) to be evaluated for the period of license TLAA 
toughness and material surveillance renewal for all ferritic materials that have a neutron 
program requirements set forth in fluence of greater than 1017 n/cm2 (E>l MeV) at the end 
Appendices G and H to 10 CFR Part 50, of the license renewal term. The T1AA should evaluate the 
and methodology of Regulatory Guide impact of neutron embrittlement on: (a) the adjusted 
1.99, Rev. 2, implemented through reference temperature. the plant's pressure temperature 
Generic Letters (GLs) 88-11 and 92-01, limits, and the need for inservice inspection of 
Rev. 1, Supplement 1. to predict effects circumferential and axial reactor vessel welds, (b) the 
of neutron irradiation on reactor vessel Charpy upper shelf energy. and (c) the equivalent margins 
materials. In addition, inservice analyses performed in accordance with 10 CFR 50.  
inspection of ASME Section XM. edition Appendix G. Reactor surveillance program requires that 
specified in IOCFR50.55a, Subsection the existing reactor vessel material surveillance program 
IWB, examination category B-A of all be evaluated to determine whether there is sufficient 
pressure retaining welds in the vessel material data and dosimetry to monitor irradiation 
and repair welds in beltline region, embrittlement at the end of the license renewal term and 
defined as the region extending for the whether operating restrictions (i.e.. Inlet temperature, 
length of the thermal shield or effective neutron spectrum and flux) are necessary. If surveillance 
length of reactor fuel elements. hMC capsules are not removed during the license renewal term 
Generic Letter 98-05 covers exemptions it will be necessary to establish operating restrictions to 
from inspection requirements for ensure the plant is operated within the environment of the 
circumferential welds. surveillance capsules.  
[Supporting documents BWRVIP-05, 
-29, -74, and -781 
Inservice inspection in conformance (1) Scope of Program: The program is focused on Yes 
with ASME Section X. edition specifled managing the effects of stress corrosion cracking (SCCJ of BWRVIP 
in I OCFR5O.55a, Codes and Standards), SS cladding on the intended function of reactor vessel Guideline 
Subsection IWB. Table IWB 2500-1, shell. NUREG-0313 and GL 88-01, respectively, describe 
examination categories B-N- I for vessel the technical basis and staff guidance regarding the 
interior and B-A for shell welds. problem of IGSCC in BWRs. However, SCC Is not 
Prevention is by material selection in anticipated to be an issue for the vessel shell because 
accordance with guidelines of NUREG- analytical evaluations and experimental AXta indicate that 
0313, Rev. 2, and of Regulatory Guide growth of the cracks in ferritic base metal will be very 
1.43 for control of stainless steel weld slow. (2) Preventive Actions: Selection of material, 
cladding of low-alloy steels. Coolant considered resistant to IGSCC, e.g., grades of weld metal 
water chemistry is monitored and with a maximum carbon of 0.035% and minimum 7.5% 
maintained in accordance with EPRI ferrite, prevent or mitigate IGSCC. and Regulatory Guide 
guidelines in BWRVIP-29 and TR- (RG) 1.43 provides assurance that production cladding 
103515 to mininize the potential of complies with ASME Section III and X guidelines to 
crack initiation and growth. NRC prevent underclad cracking. Coolant water chemistry Is 
Generic Letter 98-05 covers exemptions monitored and maintained in accordance with EPRI 
from inspection requirements for guidelines in BWRVIP-29 and TR-103515 to minimize the 
circumferential welds. BWRVIP-74 for potential of crack initiation and growth. Also, hydrogen 
reactor pressure vessel Inspection and water chemistry and stringent control of conductivity is 
flawevaluation guidelines is under staff used to inhibit IGSCC. (3) Parameters 
review. Monftored/Inspected: Inspection and flaw evaluation are 
lSupp•rting documents BWRVEP-03 for to be performed in accordance with referenced BWRVIP 
reactor pressure vessel internals guideline, as approved by the NRC staff. (4) Detection qf 
examination guidelines* BWRVIP- 14. Aging Effects: Aging effects degradation of the reactor 
-59. and -60 for evaluation of crack vessel shell can not occur without crack initiation.  
growth: BWRVIP-44 for weld repair of However, because of inaccessibility, the extent and size of 
Nl-alloys: BWRVIP-45 for weldabtlity ot inspection may not be adequate to assure detection of 
irradiated structural comnonents' cracks in the SS cladding before the loss of intended 
BWRVIP-62 for technical basis for function of the reactor vessel. (5) Monitoring and 
inspection relief for internal components Trending: Inspection schedule in accordance with 
with hydrogen inlection: and BWRVIP- applicable approved BWRVIP guideline. (6) Acceptance 
78 BWR integrated surveillance Criteria: Any IGSCC degradation is evaluated in 
pmaamd accordance with applicable approved BWRVIP guideline.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Udilinl Water Reactorl

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

AI.2.6 Vessel Shell Beltllne Welds Low-alloy 880C. Loss of Neutron 
steel (LAS) xygenated Fracture Irradia
weldments ater. Toughness tion 
with x 10 8 - Embrittle
308, 309, x10 9  ment 
308L, 309L r/c2.s 
cladding 

sy 

AI.2.7 Vessel Shell Attachment SS, 288'C, Crack SCC.  
Welds Inconel 182 Oxygenated Initiation IGSCC 

Water and Growth
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL flBoilini Water Reaetnrl

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

(bo ntir edfrom previous page) 
(7) Corrective Actions: The corrective action proposed by 
the BWRVIP is under staff review. (8 & 9) Confirmation 
Process and Administrative Controls: Site QA 
procedures, review and approval processes, and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Experience: The present AMP is 
effective in managing crack initiation and growth due to 
SCC, however, because of inaccessibility, the extent and 
size of inspection may not be adequate to assure detection 
of cracks.  

Same as for the effect of Neutron Same as for the effect of Neutron Irradiation Embrittlement Yes 
Irradiation Embrittlernent on Item A2. 1.4 on Item A2. 1.4 intermediate tbeltline) shelL T.AA 
intermediate (beltline) shell.  

Inservice inspection in conformance (1) Scope of Program: The program includes preventive No 
with the guidelines of BWRVIP-48 and measures to mitigate stress corrosion cracking (SCC) and 
ASME Section XU. edition specified in inservice inspection (ISl) to monitor the effects of SCC on 
10CFR50.55a, Codes and Standards), the intended function of the component. NUREG-0313 
Subsection IWB, Table IWB 2500-1, and GL 88-01. respectively, describe the technical basis 
examination categories B-N-2 for and staff guidance regarding the problem of IGSCC in 
integrally welded core support structure. BWRs. (2) Preventive Actions: Mitigation is by selection 
Prevention is by material selection in of materials resistant to ]GSCC and control of coolant 
accordance with guidelines of NUREG- water chemistry in accordance with EPRI guidelines in 
0313, Rev. 2, Coolant water chemistry BWRVIP-29 and TR-103515 including stringent control of 
is monitored and maintained in conductivity (many BWRs now operate at <0.15 LS/cm 2 ).  
accordance with EPRI guidelines in Hydrogen additions are effective in reducing 
BWRVIP-29 and TR-103515 to minimize electrochemical potentials in the recirculating piping 
the potential of crack initiation and system, but are less effective in the core region. Also, the 
growth. susceptibility of Ni-alloys to SCC should be evaluated.  

(3) Parameters Monitored! Inspected: The AMP monitors 
the effects of IGSCC on the intended function of the 
component by detection and sizing of cracks by inservice 
inspection (ISI). Inspection requirements of Table IWB 
2500- 1, examination category B-N-2 specifies visual VT-3 
examination of all accessible surfaces of
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM Al. REACTOR VESSEL [Bo~llna W'nt~r R~a,.tnr1

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

AI.3.1" Nozzles Main Steam SA508-C12 288°C Cumulative Fatigue 
with or Steam Fatigue 
without SS Damage 
Cladding 

A1.3.2 Nozzles HPCI. SA508-C12 Up to 288°C Crack UnanUrL 
thru HPCS. with SS Oxygenated Initiation AUid 
AI.3.9 LPCS, Cladding Water and Growth 

Recirculating Loadjn 
Water, 
LPCI, 
Isolation 
Condenser 
Supply
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor)

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

(contlnrued from previous page) 
integral welds. (4) Detection of Aging Effects: 
Degradation due to SCC can not occur without crack 
initiation and growth. Attachment weld inspection and 
flaw evaluation ouidelines are provlded in BWRVIP-48.
(5) Monitoring and Trending: Inspection schedule in 
accordance with IWB-2400 and BMMVIP-45 is adequate 
for timely detection of cracks. (6) Acceptance Criteria: 
Any degradation is evaluated in accordance with IWB
3520 and Bi RVIP-48. (7) Corrective Actions: Repair and 
replacement are in conformance with IWB-3140. (8 & 9) 
Confrmation Process and Administrative Controls: 
Site QA procedures, review and approval processes. and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Experience: IGSCC has 
occurred BWR components. The program addresses 
improvements in all three of the elements, viz., a 
susceptible (sensitized) material, significant tensile stress, 
and an aggressive environment, that cause IGSCC.

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TL.AA 
life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. Insrt.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or Section 
I (Power Boilers) and Section VIII, 
Division 1 (Unfired Pressure Vessel).  
Inservice Inspection in conformance [11 Scope of Fraaam: The prog=ram is focused on N2 
with ASME Section XI (edition specified, managing the effects of crack initiation and growth due to 
in 10 CFR 50.55a). Subsection IBB. unanticipated cyclic loading by inservice Insgection f1S1.  
Table IWIB 2500-1. examInation 121Preventive Actions: Selection of mate•a considered 
categories B-D for nozzle-to-vessel resistant to to enhanced crack growth Is in accordance 
welds, and testing category B-P for with guidelines of NUREG-0313. Rev. 2. and Regulatory 
system leakage. Selection of materials Guide (R10 1.43 provides assurance that production 
considered resistant to enhanced crack cladding complies with ASME Section II1 and X) guidelines 
growth is in accordance with guidelines to prevent underclad cracking. Coolant water chemistry is 
of NUREG-0313. Rev, 2. Coolant water monitored and maintained in accordance with EPRI 
chemistry Is monitored and maintained guidelines in BWRVIP-29 and TR-103515. M3]Parameters 
in accordance with EPRJ guidelines in Monitored/In.pected: The AMP monitors the effects of 
BWRVIP-29 and TR-103515 to minimize crack initiation and growth by detection and sizingr ot 
the ootential of crack initiation and cracks by inservice inspection (lSI1. Inspection 
gwt. requirements of Table IWB 2500-1. examination category 
iSupporting documents BWRVIP-74 for B-D specefles for all nozzles volumetric inspection of 
reactor pressure vessel inspection and nozzle-to-vessel welds and nozzle inside radius section.  
flaw evaluation guldelines- BWRVIP- 14. Requirements for training and qualification of personnel 
-59. and -60 for evaluation of crack and performance demonstration for procedures and 
growth BSWRVIP-62 for technical basis equinment is in conformance with Anpendices VII and VIII 
for insnection relief for internal ,fASME 
components with hydrogen Injection: 
BWRVIP-75 for technical basis for 
revisions to GL 88-01 inspection 
schedule: and BWRVIP-78 BWR 
integrated surveillance program.I
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REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Al REACTOrn VESSL rfoinE Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (D~onin Water Reactor)

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

(continued frm previous oa=• 
Section Xl. or any other formal program a=proved by the 
NRC. System leakage test, IWB-5221. is conducted prior 
to plant startup following each refueling outage and visual 
Vr-2 flWA-52401 examination performed for all pressure 
retaining components extending to and including the 
second closed valve at the boundary extremity. System 
hydrostatic test. IWB-5222. is conducted at or near the 
end of each inspection interval and visual VI'-2 
examination performed for all class 1 components within 
the boundary. (41 Detection of Aaino Effects: Aging 
effects degradation of the reactor vessel nozzles can not 
occur without crack initiation: extent and schedule of 
inspection assure detection of cracks before the loss of 
intended function of the reactor vessel nozzles.  
151 Monitorino and Trending: Inspection schedule of 
ASME Section XI should provide for timely detection of 
cracks. All BWRs are inspected in accordance with 
Program B IWB-2412 which requires 100% inspection 
every 10 y: for reactor vessel nozzles at least 25% but not 
1more than 50% shall be examined by the end of I st 
inspection interval. f6) Aceetance Criterlia :y 
degradation Is evaluated in accordance with IWB-3 100 by 
comparing ISI results with the acceptance standards of 
IWB-3400 and IWB-3512, Planar and liner flaws are sized 
according to IWA-3300 and IWA-3400. Continued 
operation without repair reguireg that crack growth 
calculation be performed according to the guidance of GL 
88-01 or other approved procedures. (71 Correctie 
Actions: Repair and replacement are in conformance with 
IWA-4000 and IWB-4000. and reexamination In 
accordance with requirements of fWA-22d. [8 &- 9) 

Confirmation Process and Administrative Controls: 
Site QA procedures. review and approval processes. and 
administrative controls are Implemented In accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. 1010 Operatin FrjMrience: NUREG-0619 
summarizes work performed by the NRC to resolve Generic
Technical Activity A-10. "BWR Nozzle Crackin( and the 
industry testing and analysis program Is described in GE 
NEDE-2 1821 -A,

_______________________ I. U
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor) 

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

AI.3.2 Nozzles Feedwater, SA508-C12 Upto 2880C Cumulative Fatigue 
AI.3.6 CRDRL with or Oxygenated Fatigue 

without SS Water Damage 
cladding 

AI.3.8 Nozzles LPCI (or RHR SA508-C12 p to 288°C Loss of Neutron 
Injection xygenated Fracture Irradiation 
Mode) ater. Toughness Embrittle

x10 8 - ment 
x10 9 
/Icm2-s 

Al.4.l Nozzle Safe HPCS, SS, Up to 2880C Crack SCC.  
thru Ends LPCS, SB-166 Oxygenated Initiation IGSCC 
AI.4.5 CRDRL, (Inconel 182 Water and Growth 

Recirculating butter, and 
Water. Inconel 82 
LPCI or RHR or 182 weld) 
Injection
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM Al. REACTOR VESSEL (Bol1Inl Water Renettwl
Existing 

Further Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 
Components have been designed or Fatigue Is a time-limited aging analysis (TLAA) to be Yes evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic 71AA life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. Insert#l, 
ASME Section III (edition specified in 10 
CFR 50.55a). Subsection NB. or Section 
I (Power Boilers) and Section VIII, 
Division I (Unfired Pressure Vessel).  
The technical basis and staff guidance 
regarding the problem of feedwater 
nozzle cracking due to thermal cycling is 
described in NUREG-0619.  
"Same as for thl effect of Neutron Same as for the effect Qf Neutron Irrndjitn Embrittlenent Yes Irradiatnion Ernbrittlement on Item A2. 1.4 on Item A2.1.4 intermediate (beltline) shell, TLAA 
internediate [beltline) shell.  

Program delineated in NUREG-0313, (1) Scope of Program: The program is focused on No Rev. 2 and implemented through NRC managing the effects of IGSCC on the intended function of Generic letter (GL) 88-01 and its austenitic stainless steel (SS) piping 4 in. or larger in Supplement 1, and inservice inspection diameter, and reactor vessel attachments and in conformance with ASME Section XI appurtenances. Although these guidelines primarily (edition specified in 10 CFR 50.55a), address austenitic SS components, they are also applied to Subsection IWB. Table IWB 2500-1, nickel alloys. NUREG-0313 and GL 88-01, respectively, examination category describe the technical basis and staff guidance regarding B-F for pressure retaining dissimilar the problem of IGSCC in BWRs. (2) Preventive Actions: metal welds in vessel nozzles and testing Mitigation of 1GSCC is by selection of material considered category B-P for system leakage. and resistant to sensitization and IGSCC, e.g.. low-carbon additional recommendations of Nuclear grades of austenitic SSs and weld metal, with a maximum Services Information Letter (SIL) No. carbon of 0.035% and minimum 7.5% ferrite in weld 455. Rev. I and Supplement 1. BWRVIP metal, and by special processing such as solution heat guideline is under staff review. Coolant treatment, heat sink welding, and induction heating or water chemistry is monitored and mechanical stress improvement (SI). Inconel 82 is the only maintained in accordance with EPRI nickel base weld metal considered to be resistant to guidelines in BWRVIP-29 and TR- IGSCC. Coolant water chemistry is monitored and 103515 to minimize the potential of maintained in accordance with EPRI guidelines in crack initiation and growth. BWRVIP-29 and TR- 103515. Also, hydrogen water BWRVIP-75 technical basis for revisions chemistry and stringent control of conductivity Is used to to GL 88-01 nspection schedule are inhibit IGSCC. (3) Parameters Monitored/Inspected: The under staff review. AMP monitors the effects of IGSCC on the intended
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (BolUing Water Reactor)

Structure and Region of Environ- Aging jAging 
Item Component Interest Material ment Effect Mechanism
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rV REACTOR VESSEL, ]XTERNALS, AND REACTOR COOLANT SYSTEM 
All. REACTOR VESSEL (SolUng Water Reactor) 

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

(contirtuedfrom previous page) 
function of reactor vessel nozzle safe ends by detection and 
sizing of ' cracks by inservice inspection (ISI). Inspection 
requirements of ASME Section M, Subsection IWB. Table 
IWB 2500- 1. examination category B-F specifies for all 
nozzle-to-safe end butt welds NPS 4 or larger. volumetric 
and surface examination of ID region extending 1/4 in. on 
either side of the weld and 1/3 wall thickness deep. and 
surface examination of OD surface extending 1/2 in. on 
either side. Only surface examination is conducted for all 
butt welds less than NPS 4. For all nozzle-to-safe end 
socket welds, surface examination is specified of OD 
surface extending I in. on the buttered side and 1/2 in. on 
the other. Requirements for training and qualffication of 
personnel and performance demonstration for procedures 
and equipment is in conformance with Appendices VII and 
VIII of ASME Section )(1, or any other formal program 
approved by the NRC. SIL No. 455 and Supplement I 
contain specific recommendations regarding ultrasonic 
testing = methods for dissimila metal welds, i.e., the 
use of 45-degree and 6G-degree refracted longitudinal wave 
transducers for detecting IGSCC cracks in alloy 182 and 
low-alloy materials. Visual VT-2 (rWA-5240) examination 
is performed for all pressure retaining components during 
system leakage test (IV.'B-5221), conducted prior to plant 
startup following each refueling outage, and during system 
hydrostatic test (P.VB-5222) conducted at or near the end 
of each inspection interval. Leakage detection is in 
conformance with Position C of Regulatory Guide 1.45 and 
additional guidelines of GL 88-0 1. Supplement 1.  
(4) Detection qfAging Fffects: Aging effects degradation 
of the nozzle safe ends can not occur wittf9ut crack 
initiation, extent and schedule of inspection assure 
detection of cracks before the loss of intended function of 
the reactor vessel nozzle safe ends. (5) Monitoring and 
Trending: Inspection schedule of ASME Section M should 
provide for timely detection of cracks. Inspection schedule 
and sample size specified in Table I of GL 88-01 are based 
on the condition of each weld and are adequate for timely 
detection of cracks. Welds of resistant material are as a 
minimum examined according to an extent and frequency 
comparable to those of ASME Section M, e.g., 25% are 
examined every 10 y. at least 12% in 6 y. Inspection 
extent and schedule are enhanced for welds of non
resistant materials. or welds that have been treated by 
stress improvement (SI) or reinforced by weld overlay.  
(6).Acceptan Criteria: Any IGSCC degradation is 
evaluated in accordance with IWB-3 100 by comparing ISI 
results with the acceptance standards of IWB-3400 and 
IWB-3514. Planar and liner flaws are sized according to 
IWA-3300 and -3400. M Corrective Actions: Repair and 
reexaminations are in conformance with IWB-4000.  
Continued operation without repair requires that crack 
growth calculation be performed according to the guidance 
of GL 88-0 1 or other approved procedures. fS & 9) 
Confirynation Process and Administrative Controls: 
Site QA procedures. review and approval processes. and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boilinf Water Reactor)

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

A1.4.3 Nozzle Safe CRDRL SS. Up to 288°C Cumulative Fatigue 
Ends SB- 166 Oxygenated Fatigue 

(Inconel 182 Water Damage 
butter, and 
Inconel 82 
or 182 weld)

Penetrations

I

CRD Stub 
Tubes, 
Instrumenta
tion.  
Jet Pump 
nst., Standby 
ALquid 
Control, 
'lux Monitor.  
)rain Line

SS, 
SB-167

Up to 288°C 
Oxygenated 
Water

Crack 
Initiation 
and Growth

SCC.  
IGSCC, 

Unantile

Iaading

3
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IV REACTOR VESSEL. INTERNALS. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor) 

Existing Further Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 
(contirtued from previous page) 
will continue to be adequate for the period of license.  
renewal. (10) Operating Experience: IGSCC has 
occurred in small- and large-diameter BWR piping safe 
end-to-nozzle welds (IN 82-39 & IN 84-4 1). The present 
AMP has provided effective means of ensuring structural I integrity of the primary coolant pressure boundary.  

Components have been designed or Fatigue is a time-limited aging analysis (T1AA) to be Yes evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic "1AA life, according to the requirements of Safety Issue (GSI)- 190 is to be addressed. Insrl.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or ANSI 
B3 1. 1. or other evaluations based on 

Icumulative usage factor _CUF)._II

I Iff-'drn A IM ? TOL'r 1

Rev. 2 and implemented through NRC 
Generic letter 88-01 and its 
Supplement 1, and Inservice inspectio; 
in conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a), 
Subsection IWB, Table IWB 2500-1, 
examination category B-E for pressure 
retaining partial penetration welds and 
testing category B-P for system leakage 
Coolant water chemistry Is monitored 
and maintained in accordance with 
EPRI guidelines in BWRVIP-2,9 and TR
103515 to minimize the potential of 
crack initiation and growth. Insion 
and flaw evaluation guidelines for 
instrument Renetration (BWRVTP.4Q1
and for standby liquid control 
system/core plate AP (BWRVIP-271 are 
under staff review.  
1SuPPorting documents for repair desgnr 
criteria BWRVIP-57 for instrumentatLon 
penetrations and MWRVIP-53 for 
standby liquid control line: BWRVIP-14
-59. and -60 for evaluation of crack

g rowthL BWRVIP-62 for techniral haeie
for inspection relief for internal 
comnonents writh hvrlre cn InIj t4~ .
and BWRVIP-75 for technical basis for
revisions to GL 88-01 inspection

(1) Scope qf Program: NUREG-0313 and GL 88-01, 
respectively, describe the technical basis and staff guidance 
regarding the problem of IGSCC in BWRs. The program is 

n focused on managing the effects of IGSCC on the intended 
function of austenitic stainless steel (SS) piping 4 in. or 
larger in diameter, and reactor vessel attachments and 
appurtenances. Although these guidelines primarily 
address austenitic SS components, they are also applied to 
nickel alloys. (2) Preventive Actions: Mitigation of IGSCC 
is by selection of material considered resistant to 
sensitization and IGSCC, e.g., low-carbon grades of 
austenitic SSs and weld metal, with a maximum carbon of 
0.035% and minimum 7.5% ferrite in weld metal. and by 
special processing such as solution heat treatment, heat 
sink welding, and induction heating or mechanical stress 
improvement. Inconel 82 is the only nickel base weld me 
considered to be resistant to 1GSCC. Coolant water 
chemistry is monitored and maintained irtfecordance with 
EPRI guidelines in'BWRVIP-29 and TR-103515. Also, 
hydrogen water chemistry and stringent control of 
conductivity is used to inhibit IGSCC. (3) Parameters 
MonitoredInspected: The AMP monitors the effects of 
IGSCC on the intended function of reactor vessel 
penetrations by detection and sizing of cracks by inservice 
inspection (ISI). System leakage test, IWB-522 1, is 
conducted prior to plant startup following each refueling 
outage and visual VT-2 (IWA-5240) examination performed 
for all pressure retaining components extending to and 
including the second closed valve at the boundary 
extremity. Leakage detection is in conformance with 
Position C of Regulatory Guide 1.45 and additional 
guidelines of GL 88-01, Suppl. 1. System hydrostatic test, 
IWB-5222, Is conducted at or near the end of each 
inspection interval and visual VT-2 examination performed 
for all class 1 components within boundary. Inspection 
requirements of examination category B-E focus on visual 
VT-2 examination of partial penetration welds during the 
hydrostatic test. (4) Detection ef Aging Fffects: Aging 
effects degradation of the reactor vessel penetrations can 
not occur without crack initiation; extent and schedule of 
Inspection assure detection of cracks before loss of 
intended function of the reactor vessel penetrations.  
(5) Monitoring and Trending: Inspection schedule of 
ASME Section XI should provide for timely detection of
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM Al. REACTOR VESRL f]•fliin Wat., Du~ntiw

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

A1.5.1 Penetrations CRD Stub SS, bp to 288°C Cumulative Fatigue 
thru Tubes, SB- 167 Oxygenated Fatigue 
A1.5.6 Instrumenta- Water Damage 

tion, 
Jet Pump 
Inst., Standby 
Liquid 
Control, 
Flux Monitor.  

'Drain Line 
AI.6 Bottom Head SA302-Gr B Up to 2880C Cumulative Fatigue 

SA533-Gr B Oxygenated Fatigue 
with Water Damage 
308. 309, 
308L, 309L 
cladding 

AI.7.1 Control Rod Housing SS Up to 288*C Crack SCC, 
Drive (CRD) Oxygenated Initiation IGSCC 
Mechanism Water and Growth
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor) 

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

(continued from previous page) 
cracks. Inspection schedule and sample size specified in 
Table I of GL 88-01 are based on the condition of each 
weld and are adequate for timely detection of cracks.  
Welds of resistant material are as a minimum examined 
according to an extent and frequency comparable to those 
of ASME Section XI. Inspection extent and schedule are 
enhanced for welds of non-resistant materials.  
(6) Acceptance Criteria: Any IGSCC degradation is 
evaluated in accordance with IWB-3 100 by comparing ISl 
results with the acceptance standards of IWB-3400 and 
IWB-3522. (7) Corrective Actions: Repair and 
replacement are in conformance with IWA-4000 and IWB
4000, and reexamination in accordance with requirements 
of IWA-2200. (8 & 9) Confirmation Process and 
Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
The program addresses improvements in all three of the 
elements, viz., a susceptible (sensitized) material, 
significant tensile stress, and an aggressive environment, 
that cause IGSCC, and has provided effective means of 
ensuring structural integrity of the primary coolant 
pressure boundary.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TIAA 
life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. InszlL 
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or Section 
I (Power Boilers) and Section VIII. a 
Division I (Unfired Pressure Vessel).  

Components have been designed or Fatigue is a time-limited aging analysis fL.AA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of Safety Issue (GSI)- 190 is to be addressed. Insert # 1.  
ASME Section III (edition specified in 10 
CFR 50.55a). Subsection NB, or Section 
I (Power Boilers) and Section VIII, 
Division I (Unfired Pressure Vessel).  
Inservice inspection in conformance (U) Scope of Program: The program is focused on Yes, 
with ASME Section )U (edition specified managing the effects of stress corrosion cracking (SCC) on BWRVIP 
in 10 CFR 50.55a), Subsection IWB, the intended function of CRD mechanism housing. Guideline 
Table IWB 2500- 1, examination (2) Preventive Actions: Mitigation of IGSCC is by selection (Element 7) 
categories B-O for pressure retaining of material considered resistant to sensitization and 
welds in control rod housings and IGSCC, e.g., low-carbon grades of austenitic SSs and weld 
testing category B-P for system leakage, metal, with a maximum carbon of 0.035% and minimum 
and BWRVIP-27. Prevention isby 7.5% ferrite in weld metal, and by special processing such 
material selection in accordance with as solution heat treatment, heat sink welding, and 
guidelines of NUREG-0313. Rev. 2. induction heating or mechanical stress improvement.  
Coolant water chemistry is monitored Inconel 82 is the only nickel base weld metal considered to 
and maintained in accordance with be resistant to IGSCC. Coolant water chemistry is 
EPRI guidelines in BWRVIP--29 and TR- monitored and maintained in accordance with EPRI 
103515 to minimize the potential of guidelines in BWRVIP-29 and TR-103515. Also, hydrogen 
crack initiation and growth. BWRVIP water chemistry and stringent control of 
-guideline Is under staff review.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
A1. REACTOR VESSEL f8oill~ni Water Reactor)

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

sy 

AI.7.1 CRD Housing SS Upto 2880C Cumulative Fatigue 
Mechanism Oxygenated Fatigue 

Water Damage 

A1.8 Support Skirt - SA533-Gr B Ambient Cumulative Fatigue 
& Attachment (Welds SS or remperaturt Fatigue 
Welds Inconel 182) Damage 

A1..2 CRD Withdr Crack Stress 
Mechanism in usde IniUaUon Corrosion 

Surface) 2 and Growth Crackn
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Boiling Water Reactor) 

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

[Supporting documents fmWRVIP-58 for (continued from previous page) 
CRD internal access weld repair, conductivity is used to inhibit IGSCC. (3) Parameters 
BWRVIP- 14. -59. and -60 for evaluation Monitored/Inspected: The AMP monitors the effects of 
of crack growth: BWRVIP-62 for IGSCC on the intended function of CRD mechanism 
technical basis for inspection relief for housing by detection and sizing of cracks by Inservice 
internal components with hydrogen inspection (ISO). Inspection requirements of Table IWB 
injectlon: and BWRVIP-53 for standby 2500- 1, examination category B-O specifies volumetric or 
liquld control line repair design criteria.] surface examination extending 1/2 in. each side of the 

CRD housing welds, including weld buttering.  
(4) Detection of Aging F•ffects: Aging effects degradation 
of the CRD mechanism housing can not occur without 
crack initiation; the extent and schedule of inspection 
assure detection of cracks before the loss of intended 
function of the CRD housing. (5) Monitoring and 
Trending: Inspection schedule in accordance with 
Program B IWB-2412 should provides timely detection of 
cracks. 10% peripheral CRD housings are examined each 
inspection interval. (6) Acceptance Criteria: Any IGSCC 
degradation is evaluated in accordance with IWB-3 100 by 
comparing ISI results with the acceptance standards of 
IWB-3400 and IWB-3523. Planar and liner flaws are sized 
according to IWA-3300 and IWA-3400. (7) Corrective 
Actions: The corrective action proposed by the BWRVIP is 
under staff review. (8 & 9) Confirnation Process and 
Administrative ControLs: Site QA procedures, review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
The program addresses improvements in all three of the 
elements, viz., a susceptible (sensitized) material, 
significant tensile stress, and an aggresslA environment, 
that cause IGSCC, and has provided effective means of 
ensuring structural integrity of the primary coolant 
pressure boundary.  

Components have been designed or Fatigue is a time-limited aging analysis MLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of Safety Issue (GSI)- 190 is to be addressed. Insert I.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or other 
evaluations.  
Components have been designed or Fatigue is a time-limited aging analysis (TIAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal. T1AA 
life, according to the requirements of 
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or other 
evaluations.  
The chlorides from insulation and other Plant specific aging management nrogram is to be Yes 
sources can cause externally-initiated evaluated.  
transgranular stress corrosion cracking 
ITGSCC) in the stainless steel lines.  
Plant snecific aging management 
program should be implemented.
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B1. Reactor Vessel Internals (Boiling Water Reactor) 

B 1. 1 Core Shroud, Shroud Head, and Core Plate 

B51.I.1 Core Shroud Head Bolts 

B 1. 1.2 Core Shroud (Upper, Central, Lower) 

B 1.1.3 Core Plate 

B1.1.4 Core Plate Bolts 

BI.1.5 Access Hole Cover 

B 1.1.6 Shroud Support Structure 

B 1.1.7 Standby Liquid Control Line 

BI.1.8 LPCI Coupling 

B 1.2 Top Guide 

BI.3 Feedwater Spargers 

B1.3.1 Thermal Sleeve 

B 1.3.2 Distribution Header 

B1.3.3 Discharge Nozzles 

B5.4 Core Spray Lines and Spargers 

B 1.4.1 Core Spray Lines (Headers) 

B1.4.2 Spray Ring 

B1.4.3 Spray Nozzles 

B1.4.4 Thermal Sleeve 

B1.5 Jet Pump Assemblies 

B1.5.1 Thermal Sleeve 

B 1.5.2 Inlet Header 

B1.5.3 Riser Brace Arm
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B1.5.4 Holddown Beams 

BI.5.5 Inlet Elbow 

B1.5.6 Mixing Assembly 

B1.5.7 Diffuser 

B1.5.8 Castings 

B1.5.9 Jet Pump Sensing Line 

B1.6 Fuel Supports & CRD Assemblies 

B 1.6.1 Orificed Fuel Support 

B 1.7 Instrument Housings 

B1.7.1 Intermediate Range Monitor (IRM) Dry Tubes 

B1.7.2 Low Power Range Monitor (LPRM) Dry Tubes 

B1.7.3 Source Range Monitor (SRM) Dry Tubes
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B1. Reactor Vessel Internals (Boiling Water Reactor)

System, Structures, and Components 

The system, structures, and components included in this table comprise the boiling water 
reactor (BWR) reactor vessel internals and consist of control rod guide tubes, core shroud and 
core plate, top guide, feedwater spargers, core spray lines and spargers, jet pump assemblies, 
fuel supports and control rod drive (CRD) housings, and instrument housings such as the 
intermediate range monitor (IRM) dry tubes, low power range monitor (LPRM) dry tubes, and 
source range monitor (SRM) dry tubes. All structures and components in the reactor vessel are 
classified as Group A or B Quality Standards.  

The steam separator and dryer assemblies are not part of the pressure boundary and are 
removed during each outage, and should be covered by the plant maintenance program.  

System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(Table IV AI) and reactor coolant pressure boundary (Table IV C1).
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Medhanism

BI.I.I Core Shroud, 
Shroud Head 
and Core Plate

Core Shroud 
Head Bolts

Alloy 600, 
Stainless 
Steel (SS)

2880C, 
High-Purity 
Water

Crack 
Initiation and 
Growth

Stress 
Corrosion 
Cracking 
(sCC)

B 1.1.1 Core Shroud, Core Shroud Alloy 600, 288°C, Cumulative Fatigue 
Shroud Head Head Bolts SS High-Purity Fatigue 
and Core Plate Water Damage 

B1.1.2 Core Shroud, Core Shroud SS 2880C, Crack Stress 
Shroud Head (Upper, High-Purlty Initiation and Corrosion 
and Core Plate Central, Water Growth Cracking 

Lower) (SCC).  
Irradiation 
Assisted 
Stress 
Corrosion 
Cracking 
(IASCC)
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor) 

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

Visual inspection is performed according (1) Scope of Progran. The program includes preventive Yes.  
to ASME Section XI. IWB-2500, category measures to mitigate SCC, inservice inspection (ISl) to BWRVIP 
B-N-2, and GE Services Information monitor the effects of SCC on the intended function of the Guideline 
Letter (SIL) 433 recommends ultrasonic components, and repair and/or replacement as needed to 
(Ur) inspection during outages, maintain the capability to perform the intended function.  
verification of required torque on bolt (2) Preventive Actions: Maintaining high water purity 
during shroud head removal and (many BWRs now operate at <0.15 ;iS/cm2 ) reduces 
attachment, and replacement of bolts susceptibility to SCC. Hydrogen additions are effective in 
with crevice design by a design which is reducing electrochemical potentials in the recirculation 
crevice-free. Coolant water chemistry is piping system, but are less effective in the core region.  
monitored and maintained in Noble metal additions through a catalytic action appear t 
accordance with EPRI guidelines in TR- increase the effectiveness of hydrogen additions in the core 
103515 and BWRVIP-29 to minimize the region, but only limited da.ta a.r. atfable at pr.esent o 
potential of crack initiation and growth. demonsv-ate the'r effpcti'.en-... GE Services Information 
BWRVIP-07 and -63 for inspection and Letter (SIL) 433 recommends replacement of bolts with 
evaluation of core shrouds and BWRVIP- crevice-free design. (3) Parameters 
76 for ??? are under staff review. Monitored4/nspected: Inspection and flaw evaluation are 
ISupporting documents BWRVIP-03 for to be performed in accordance with referenced BWRVIP 
reactor pressure vessel internals guideline, as approved by the NRC staff. (4) Detection of 
examination guidelines: BWRVIP- 14. Aging Effects: Degradation due to SCC can not occur 
-59. and -60 for evaluation of crack without crack initiation and growth. inspection schedule 
growth: BWRVIP-44 for weld repair of assures detection of cracks before the loss of intended 
NI-allovs: BWRVIP-45 for weldability of function of the component. (5) Monitoring and 
irradiated structural comoonents: and Trending: Schedule in accordance with applicable, 
BWRVIP-62 for technical basis for approved BWRVIP guideline is adequate for timely 
inspection relief for internal comnonents detection of cracks. (6) Acceptance Criteria: Any 
with hydrogen Inlection.] degradation is evaluated in accordance with applicable, 

approved BWRVIP guideline. (7) Corrective Actions: The 
corrective action proposed by the BWRVIP is under staff 
review. (8 & 9) Confirmation Process and 
Administrative Controls: Site QA proceopres, review and 
approval processes, and administrative cohtrols are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
The present AMP has been effective in managing the 
effects of SCC on the intended function of core shroud 
head bolts.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes, 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of the Safety Issue (GSI)- 190 is to be addressed. Insert #1.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  
Visual inspection (Vr-3) is performed (1) Scope of Program. The program includes preventive Yes, 
according to ASME Section XI, IWB- measures to mitigate SCC, inservice inspection (ISl) to BWRVIP 
2500, category B-N-2. Guidance for monitor the effects of SCC on the intended function of the Guideline 
enhanced VT-I and UT inspections in components, and repair and/or replacement as needed to 
plant specific programs. Coolant water maintain the capability to perform the intended function.  
chemistry Is monitored and maintained (2) Preventive Actions: Maintaining high water purity 
in accordance with EPRI guidelines in (many BWRs now operate at <0.15 pS/cm2 ) reduces 
TR-103515 and BWRVIP-29 to minimize susceptibility to SCC. Hydrogen additions are effective in 
the potential of crack initiation and reducing electrochemical potentials in the recirculation 
growth. Plant programs also may piping system, but are less effective in the core region.  
include water chemistry measures such Noble metal additions through a catalytic action appear-t 
as strict controls on conductivity, increase the effectiveness of hydrogen additions in the core 
hydrogen addition, and use of noble region.  
metal additions such as palladium or
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM B1. REACTOR VESSEL INTERNALS (Boilini Water Reactori

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

B 1.1.3, Core Shroud, Core Plate, SS 2880 C, Crack SCC.  
131.1.4 Shroud Head Core Plate High-Purity Initiation and IASCC 

and Core Plate Bolts (used in Water Growth 
early BWRs)
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS m~oiln Water Reaetnt1

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

(conftnued from previous page) (continued from previous page) 
platinum to reduce electrochemical (3) Parameters Monitore/Inspected Inspection and 
potential. Either preventive or flaw evaluation are to be performed in accordance with 
restorative mechanical repairs may be referenced BWRVIP guideline, as approved by the NRC 
made to the shroud. Possible inspection staff. (4) Detection QfAging Fffects: Degradation due to 
relief based on hydrogen injection is SCC can not occur without crack initiation and growth.  
currently under staff review. BWRYP- Extensive cracking has been observed at both horizontal 
07 and -63 for inspection and [NRC Generic Letter (GL) 94-03] and vertical [NRC 
evaluation of core shrouds and BWRVIP- Information Notice (IN) 97-171 welds. (5) Monitoring and 
76 for .?? are under staff review. Trending: Inspection schedule in accordance with 
[Supporting documents BWRVIP-03 for applicable. approved BWRVIP guideline is adequate for 
reactor pressure vessel Intemrals timely detection of cracks. (6) Acceptance Criteria: Any 
examination guldelines: BWRVIP-14. degradation is evaluated in accordance with applicable, 
-59. and -60 for evaluation of crack approved BWRVIP guideline. (7) Corrective Actions: The 
growth: BWRVIP-44 for weld repair of corrective action proposed'by the BWRVIP is under staff 
Ni-allovs: BWRVIP-45 for weldability of review. (8 & 9) Confirmanion Process and 
irradiated structural components: and Administrative Controls: Site QA procedures, review and 
BWRVIP-62 for technical basis for approval processes, and administrative controls are 
insp•ection relief for internal comprnents implemented in accordance with requirements of Appendix 
with hydrogen nlection.l B to 10 CFR Part 50 and will continue to be adequate for 

the period of license renewal. (10) Operating Experience: 
Cracking has occurred in a number of BWRs. It has 
affected shrouds fabricated from Type 304 SS and Type 
304L SS. which is generally considered to be more 
resistant to SCC. Weld regions are most susceptible, 
although it is not clear whether this is due to sensitization 
and/or impurities associated with the welds or the high 
residual stresses in the weld regions. This experience is 
reviewed in GL 94-03 and NUREG-1544. Some 
experiences with visual inspections are discussed in IN 
94-42.  

,y 

Visual inspection (VT-3) is performed (1) Scope Qf Program: The program includes preventive Yes, 
according to ASME Section XM, IWB- measures to mitigate SCC, inservice inspection (ISI) to BWRVIP 
2500, category B-N-2 oBWVP0 monitor the effects of SCC on the intended function of the Guideline 
guidelines fEVT- 11. Guidance for components, and repair and/or replacement as needed to 
enhanced VT-I and UT inspections in maintain the capability to perform the intended function.  
plant specific programs. Coolant water (2) Preventive Actions: Maintaining high water purity 
chemistry is monitored and maintained (many BWRs now operate at <0.15 tLS/cm 2) reduces 
in accordance with EPRI guidelines in susceptibility to SCC. Hydrogen additions are effective in 
TR-103515 and BWRVIP-29 to minimize reducing electrochemical potentials in the recirculation 
the potential of crack initiation and piping system, but are less effective in the core region.  
growth. Plant programs also may Noble metal additions through a catalytic action appeart 
include water chemistry measures such increase the effectiveness of hydrogen additions in the core 
as strict controls on conductivity, region, but only limitd data ... e.a'a,,ble at prent to 
hydrogen addition, and use of noble demo-.strt•..e ther- effCten'&-e.e. (3) Parameters 
metal additions such as palladium or Monitored! Inspected: Inspection and flaw evaluation are 
platinum to reduce electrochemical to be performed in accordance with referenced BWRVIP 
potential. Possible inspection relief guideline, as approved by the NRC staff. (4) Detection of 
based on hydrogen injection is currently Aging Fffects: Degradation due to SCC can not occur 
under staff review. BWRVIP-25 for core without crack initiation and growth. (5) Monitoring and 
plate inspection and flaw evaluation Trending: Inspection schedule in accordance with 
guidelines is under staff review.
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (BoUing Water Reactor) 

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

B 1.1.3 Core Shroud. Core Plate SS 2880C. Cumulative Fatigue 
Shroud Head High-Purity Fatigue 
and Core Plate Water Damage 

BI. 1.5 Core Shroud, Access Hole Alloy 600, 288°C. Crack SC.  
Shroud Head Cover Alloy 82 & High-Purity Initiation and IASCC 
and Core Plate 182 welds Water Growth sy
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT :SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor) 

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

iSupporting documents BWRVIP-03 for (continued from previous page) 
reactor pressure vessel internals applicable, approved BWRVIP guideline is adequate for 
examination guidelines: BWRVIP-07 and timely detection of cracks. (6) Acceptance Criteria: Any 
-63 for inspection and evaluation of core degradation is evaluated in accordance with applicable.  
shrouds: BWRVIP-76 for ?'?? : BWRVIP- approved BWRVIP guideline. (7) Corrective Actions: The 
14. -59. and -60 for evaluation of crack corrective action proposed by the BWRVIP is under staff 
growth: BWRVIP-44 for weld repair of review. (8 & 9) Confirmation Process and 
Ni-alloys: BWRVIP-45 for weldability ox Administrative Controls: Site QA procedures, review and 
irradiated structural components: and approval processes, and administrative controls are 
BWRVIP-62 for technical basis for implemented in accordance with requirements of Appendix 
inspection relief for internal comoonents B to 10 CFR Part 50 and will continue to be adequate for 
with hydrogen 14lectlon.l the period of license renewal. (10) Operating Experience: 

Cracking of the core plate has not been reported, but the 
creviced regions beneath the plate are difficult to inspect.  
NRC Information Notice (IN) 95-17 discusses cracking in 
top guides of the U.S. and overseas BWRs. Related 
experience in other components is reviewed in NRC GL 94
03 and NUREG-1544.  

Components have been designed or Fatigue is a time-limited aging analysis (TIAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of the Safety Issue (GSI)- 190 Is to be.addressed. Insert#l.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Visual inspection (VW-3) is performed (1) Scope of Program: The program includes preventive No 
according to ASME Section XM, IWB- measures to mitigate SCC, Inservice inspection (ISI) to 
2500. category B-N-2. GE Services monitor the effects of SCC on the intenda4 function of the 
Information Letter (SIL) 462 Sup. 3 components, and repair and/or replacement as needed to 
recommends ultrasonic inspection maintain the capability to perform the intended function.  
techniques. Implementation of (2) Preventive Actions: Maintaining high water purity 
inspection program is plant specific. (many BWRs now operate at <0.15 pS/cm2) reduces 
Coolant water chemistry is monitored susceptibility to SCC. Hydrogen additions are effective in 
and maintained in accordance with reducing electrochemical potentials in the recirculation 
EPRI guidelines in TR- 103515 and piping system, but are less effective in the core region.  
BWRVIP-29 to minimize the potential of Noble metal additions through a catalytic action appe.-to 
crack initiation and growth. Plant increase the effectiveness of hydrogen additions in the core 
programs also may include water region, but only lIited d5ata a• i available at pr-.... t 
chemistry measures such as strict d.mon.tr.•te their effec*ten e. Also, the susceptibility of 
controls on conductivity, hydrogen NI-alloys to SCC is evaluated. (3) Parameters Monitored/ 
addition, and use of noble metal inspected: The AMP monitors the effects of SCC on the 
additions such as palladium or intended function by detection and sizing of cracks by 
platinum to reduce electrochemical Inservice inspection (ISI). Table IWB-2500, category B-N-2 
potential. specifies visual VT-3 examination of all accessible surfaces 
[Suportin•g documents BWRVIP-03 for of core support structure. Cracking initiates in crevice 
reactor pressure vessel internals regions not amenable to visual inspection. GE Services 
examination guldelines: BWRVIP- 14. Information Letter (SIL) 462 Sup. 3 recommends 
-59. and -60 for evaluation of crack ultrasonic techniques for such inspections. (4) Detection 
growth: BWRVIP-44 for weld rep&ir of of Aging Fffects: Degradation due to SCC can not occur 
NI-alloys: BWRVIP-45 for weldability of without crack initiation and growth. Analysis may be 
irradiated structural components: and required to assess the impact of observed cracking on the 
BWRVIP-62 for technical basis for function and integrity of the shroud. (5) Monitoring and 
inspection relief for internal components Trending: Inspection schedule in accordance with IWB
with hydrogen inlection.l 2400 is adequate for timely detection
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Structure and Region of Environ- Aging .Aging 
Item Component Interest Material merit Effect Mechanism _______

.4 .4 4 4� -

Core Shroud, 
Shroud Head 
and Core Plate

Shroud 
Support 
Structure 
(Shroud 
Support 
Cylinder.  
Shroud 
Support Plate, 
Shroud 
Support Legs)

Alloy 600, 
Alloy 82 & 
182 welds

288°C, 
High-Purity 
WVater

Crack 
Initiation and 
Growth

SCC.  
IASCC

I I I ______

DRAFT - 6/06/00

IV

B 1.1.6

IV Bl-10



1V REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

Visual Inspection (VT-3) is performed 
according to ASME Section X!, IWB
2500, category B-N-2. GE Services 
Information Letter (SIL) 462 Sup. 3 
recommends ultrasonic inspection 
techniques. Implementation of 
inspection program is plant specific.  
Coolant water chemistry Is monitored 
and maintained in accordance with 
EPRI guidelines in TR- 103515 and 
BWRVIP-29 to minimize the potential of 
crack initiation and growth. Plant 
programs also may include water 
chemistry measures such as strict 
controls on conductivity, hydrogen 
addition, and use of noble metal 
additions such as palladium or 
platinum to reduce electrochemical 
potential. BWRVIP-38 for shroud 
support inspection and flaw evaluation 
guidelines is under staff review.  
[Sunnortlno documents BWRVIP-03 for

sh 

tre 
an 

str

actor pressure vessel internals 
mrination guldelines' BWRVIP-52 for 

roud sunnort and vessel bracket 
oair design criteria' BWRVIP- 14. -59.  
d -60 for evaluation of crack growth' 
VRVIP-44 for weld renair of Ni-allovs:
VRVIP-45 for weldabililty of irradiated 
uctural comnonents' and BWRVIP-62

for technical basis for inspection relice 
for it-1 --- np. upfh hur~ff-

4. 1.
(1) Scope Qf Program: The program includes preventive 
measures to mitigate SCC. inservice inspection (ISI) to 
monitor the effects of SCC on the intended function of the 
components, and repair and/or replacement as needed to 
maintain the capability to perform the intended function.  
(2) Preventive Actions: Maintaining high water purity 
(many BWRs now operate at <0.15 pS/cm2 ) reduces 
susceptibility to SCC. Hydrogen additiornpare effective in 
reducing electrochemical potentials in the recirculation 
piping system, but are less effective in the core region.  
Noble metal additions through a catalytic action app~a t 
increase the effectiveness of hydrogen additions in the core region, but o.nly limited data . .Ar aibl ,t p-ecent to 
damongatg._ the.ir. Affecatene-..Also. the susceptibility of 
NI-alloys to SCC is evaluated. (3) Parameters Monitored/ 
Inspected: Inspection and flaw evaluation are to be 
performed in accordance with referenced BWRVIP 
guideline, as approved by the NRC staff. (4) Detection of 
Aging Fffects: Degradation due to SCC can not occur 
without crack initiation and growth. (5) Monitoring and 
Trending: Inspection schedule in accordance with 
applicable, approved BWRVIP guideline is adequate for 
timely detection of cracks. (6) Acceptance Criteria: Any 
degradation is evaluated In accordance with applicable.  
approved BWRVIP guideline. (7) Corrective Actions: The 
corrective action proposed by the BWRVIP is under staff 
review. (8 & 9) Confirmation Process and 
Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
Both circumferential (IN 88-03) and radial cracking (IN 92
57) has been observed in the Ni-alloy components.

DRAFT - 6/06/00

Yes, 
BWRVIP 
Guideline

i~eUion.1

(continued from previous page) 
of cracks. (6) Acceptance Criteria: Any degradation is 
evaluated in accordance with IWB-3520. (7) Corrective 
Actions: Repair and replacement are in conformance with 
IWB-3140. (8 & 9) Conrfrmation Process and 
Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls are 
Implemented In accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
Jet pump boiling water reactors (BWRs) are designed with 
access holes In the shroud support plate at the bottom of 
the annulus between the core shroud and the reactor 
vessel wall. These holes are used for access during 
construction and are subsequently closed by welding a 
plate over the hole. Both circumferential (IN 88-03) and 
radial cracking (IN 92-57) has been observed in the access 
hole cover.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESEL IN~TERNALS I•ollinE Water Reactorl

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

B1.1.7 Core Shroud. Standby SS 2880C. Crack SCC, 
Shroud Head Liquid Control High-Purity Initiation and IASCC 
and Core Plate Line Water Growth 

'V 

BI.1.8 Core Shroud. LPCI Coupling SS 288 0C, Crack SCC.  
Shroud Head High-Purity Initiation and IASCC 
and Core Plate Water Growth
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (BoUing Water Reactor)

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

____ ____ ____ ____ ___ . 1

Visual inspection (VT-3) is performed 
according to ASME Section XI, IWB
2500, category B-N-2. Guidance for 
enhanced VT-I inspections and UT 
inspections in plant specific programs 
and BWRVIP-03. Coolant water 
chemistry is monitored and maintained 
in accordance with EPRI guidelines in 
TR-103515 and BWRVIP-29 to minimize 
the potential of crack initiation and 
growth. Plant programs also may 
include water chemistry measures such 
as strict controls on conductivity, 
hydrogen addition, and use of noble 
metal additions to reduce 
electrochemical potential. BWRVIP-27 
for standby liquid control system/core 
plate AP inspection and flaw evaluation 
guidelines is under staff review.

fr'n nra aeeAl 4ntpn'iaI

e�on4natinn ,�.,4e4p14npe RuTRvTD.�q few

eta nAh-e 11-44 -- +-1ntr li"erni ,.ia - -Iý A-

criteria: BWRVIP- 14. -59. and -60 for , 
evalmatfnn of crack ornwth: •VRVIP-44
feir woli rp,-ir nf N-allnvRWIRX"VTP-4.r
few uellhIlIh, nf Irrallotpi efrwtir�1
,.nmn,-a.ente* ann I7R�.flD4�'� few

technilcal basis for insoection relief far
Ini+-o -A$ nnn nl .thhV-4rn-

Visual inspection (VT-3) is performed 
according to ASME Section XI, IWB
2500. category B-N-2. Guidance for 
enhanced VT-l inspections and UT 
inspections in plant specific programs.  
Coolant water chemistry is monitored 
and maintained in accordance with 
EPRI guidelines in TR- 103515 and 
BWRVIP-29 to minimize the potential of 
crack initiation and growth. Plant

(1) Scope of Program: The program includes preventive 
measures to mitigate SCC. Inservice inspection (ISJ) to 
monitor the effects of SCC on the intended function of the 
components, and repair and/or replacement as needed to 
maintain the capability to perform the intended function.  
(2) Preventive Actions: Maintaining high water purity 
(many BWRs now operate at <0.15 ILS/cm2 ) reduces 
susceptibility to SCC. Hydrogen additions are effective in 
reducing electrochemical potentials in the recirculation 
piping system. but are less effective in the core region.  
Noble metal additions through a catalytic action apeart 
increase the effectiveness of hydrogen additions in the core 
region, but only limited datia ar-@ avalable at proent t 
deo•...•.tn.tre t..heir• rffectiene". (3) Parameters 
Monitored/ Inspected: Inspection and flaw evaluation are 
to be performed in accordance with referenced BWRVIP 
guideline, as approved by the NRC staff. (4) Detection of 
Aging Effects: Degradation due to SCC can not occur 
without crack initiation and growth. (5) Monitoring and 
Trending: Inspection schedule in accordance with 
applicable, approved BWRVIP guideline is adequate for 
timely detection of cracks. (6) Acceptance Criteria: Any 
degradation is evaluated in accordance with applicable, 
approved BWRVIP guideline. (7) Corrective Actions,: The 
corrective action proposed by the BWRVII, is under staff 
review. (8 & 9) Confirmation Process aLi 
Administrative Controls: Site QA procedures, review and 
approval processes, and administratve controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
Cracking has occurred in a number of vessel internal 
components. Weld regions are most susceptible, although 
it is not clear whether this is due to sensitization and/or 
impurities associated with the welds or the high residual 
stresses in the weld regions.

.6 6

Yes.  
BWRVIP 
Guideline

4- _______

(1) Scope of Program: The program includes preventive 
measures to mitigate SCC, inservice inspection (SI1) to 
monitor the effects of SCC on the intended function of the 
components, and repair and/or replacement as needed to 
maintain the capability to perform the intended function.  
(2) Preventive Actions: Maintaining high water purity 
(many BWRs now operate at <0.15 jLS/cm2 ) reduces 
susceptibility to SCC. Hydrogen additions are effective in 
reducing electrochemical potentials in the recirculation 
piping system, but are less effective in the core region.

Yes, 
BWRVIP 
Guideline
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IV REACTOR VESSEL. INTERNALS. AND REACTOR COOLANT SYSTEM BI. REACTOR VESSEL INTERNALS fBoilin• Water Reactori

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

B1.2 Top Guide Top Guide SS 2880C, Crack SCC.  
High-Purity Initiation and IASCC 
Water Growth
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM BI. REACTOR VESSEL INTERNALS (Bolilnm• Water Reaetorl

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

(continued from previous page) (continued from previous page) 
programs also may include water Noble metal additions through a catalytic action appeax4t 
chemistry measures such as strict increase the effectiveness of hydrogen additions in the core 
controls on conductivity, hydrogen region, but only li•mted data arm ava.lable at pre..nt to 
addition, and use of noble metal demont•at.e their effecttveneos-. (3)Parameters 
additions to reduce electrochemical Monitoredi Inspected: Inspection and flaw evaluation are 
potential. BWRVIP-42 for LPCI coupling to be performed in accordance with referenced BWRVIP 
inspection and flaw evaluation guideline, as approved by the NRC staff. (4) Detection of 
guidelines is under staff review. Aging Pffects: Degradation due to SCC can not occur 
iSupporting documents BWRVIP-03 for without crack initiation and growth. (5) Monitoring and 
reactor pressure vessel internals Trending: Inspection schedule in accordance with 
emination guldelines: BWRVIP-56 for applicable, approved BWRVIP guideline is adequate for 
LPCI coupling repair design criteria: timely detection of cracks. (6) Acceptance Criteria: Any 
BWRVIP- 14. -59. and -60 for evaluation degradation is evaluated in accordance with applicable, 
of crack growth: BWRVIP-44 for weld approved BWRVIP guideline. (7) Corrective Actions: The 
repair of Ni-alloys: BWRVIP-45 for corrective action proposed by the BWRVIP Is under staff 
weldability of irradiated structural review. (8 & 9) Confirmation Process and 
components: and BWRVIP-62 for Administrative Controls: Site QA procedures, review and 
technical basis for inspection relief for approval processes, and administrative controls are 
internal components with hydrogen implemented in accordance with requirements of Appendix 
kQIetio,.1 B to 10 CFR Part 50 and will continue to be adequate for 

the period of license renewal. ( 0) Operating E£perience: 
Cracking has occurred in a number of vessel internal 
components. Weld regions are most susceptible, although 
It is not clear whether this is due to sensitization and/or 
impurities associated with the welds or the high residual 
stresses in the weld regions.  

Visual inspection (VT-3) is performed (1) Scope qf Program: The program includes preventive Yes, 
according to ASME Section Xl. 1WB- measures to mitigate SCC. inservice inspection (ISI) to BWRVIP 
2500, category B-N-2. Guidance for monitor the effects of SCC on the intended function of the Guideline 
enhanced VT-I inspections and UT components, and repair and/or replacement as needed to 
inspections in plant specific programs. maintain the capability to perform the intended function.  
Coolant water chemistry is monitored (2) Preventive Actions: Maintaining high water purity 
and maintained in accordance with (many BWRs now operate at <0.15 ;zS/cm2 ) reduces 
EPRI guidelines in TR- 103515 and susceptibility to SCC. Hydrogen additions are effective in 
BWRVIP-29 to minimize the potential of reducing electrochemical potentials in the recirculation 
crack initiation and growth. Plant piping system, but are less effective In the core region.  
programs also may include water Noble metal additions through a catalytic action appear.to 
chemistry measures such as strict increase the effectiveness of hydrogen additions in the core 
controls on conductivity, hydrogen region, but only •l•mted data•-a• a- "1able at pr-seent to 
addition, and use of noble metal demonetrate _helr effectl.e.ec•. (3) Parameters 
additions such as palladium or Monitored/Inspected: Inspection and flaw evaluation are 
platinum to reduce electrochemical to be performed in accordance with referenced BWRVIP 
potential. BWRVIP-26 for top guide guideline, as approved by the NRC staff. )4) Detection qf 
inspection and flaw evaluation Aging FJffects: Degradation due to SCC can not occur 
guidelines is under staff review, without crack initiation and growth. -(5) Monitoring and 
ISupporting documents BWRVIP-03 for Trending: Inspection schedule in accordance with 
reactor pressure vessel internals applicable, approved BWRVIP guideline Is adequate for 
examination guidelines: BWRVIP-50 for timely detection of cracks. (6) Acceptance Criteria: Any 
top guide/core plate repair design degradation is evaluated in accordance with applicable, 
criteria* BWRVIP- 14. -59. and -60 for approved BWRVIP guideline. (7) Corrective Actions: The 

corrective action proposed by the BWRVIP is under staff
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
RE. UEAUTOR VES.S.EL INTERNALS fBoilini Water Reactor)

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

B1.2 Top Guide Top Guide SS 2880C. Cumulative Fatigue 
High-Purity Fatigue 
Water Damage

B1.3.1 
thru 
B 1.3.3

Feedwater 
Spargers

Thermal 
Sleeve.  
Distribution 
Header, 
Discharge 
Nozzles

igh-Purity 
Water

L~r-acx 
Initiation and 
Growth

.1 I 1 .1 _______ 1 5

IASCC
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

(continued from previous page) (continued from previous page) 
evaluation of crack growth: BWRVIP-44 review. (8 & 9) Conflrmation.Process and 
for weld repair of Ni-alovs: BWRVIP-45 Administrative Controls: Site QA procedures, review and 
for weldability of Irradiated structural approval processes, and administrative controls are 
components: and BWRVIP-62 for implemented in accordance with requirements of Appendix 
technical basis for inspection relief for B to 10 CFR Part 50 and will continue to be adequate for 
internal components with hydrogen the period of license renewal. (10) Operating Experience: 
intion. The NRC Information Notice (IN) 95-17 discusses cracking 

in top guides of US and overseas BWRs. Related 
experience in other components is reviewed in NRC 
Generic Letter (GL) 94-03 and NUREG-1544. Cracking 
has also been observed in the top guide of a Swedish BWR.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TIAA 
life, according to the requirements of the Safety Issue (GSI)-190 is to be addressed. Insert #1.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.

Implementation of the program 
delineated in NUREG-0619 including 
inservice inspection (ISI) requirements 
(ultrasonic, visual and dye penetrant 
inspections) which depend upon specific 
plant design and other plant actions 
(monitoring, etc.). An update to 
NUREG-0619 with qualified UT 
inspection methods has been approved 
by the NRC staff Coolant water 
chemistry Is monitored and maintained 
in accordance with EPRI guidelines in 
TR- 103515 and BWRVIP-29 to minimize 
the potential of crack initiation and 
growth. Plant programs also may 
include water chemistry measures such 
as strict controls on conductivity, 
hydrogen addition, and use of noble 
metal additions such as palladium or 
platinum to reduce electrochemical 
potential.

(1) Scope of Program: The program includes preventive 
measures to mitigate SCC, inservlce inspection (IS]) to 
monitor the effects of SCC on the intended function of the 
components, and repair and/or replacement as needed to 
maintain the capability to perform the intended function.  
(2) Preventive Actions: Maintaining high water purity 
(many BWRs now operate at <0.15 jLS/cm 2) reduces 
susceptibility to SCC. Hydrogen additions are effective in 
reducing electrochemical potentials in tho~reclrculation 
piping system, but are less effective in the core region.  
Design features aimed at mitigating thermal fatigue 
cracking, which has been the prlmary source of 
degradation for these components. have been implemented 
as per NUREG-0619. (3) Parameters 
Monitored/Inspected: The AMP monitors the effects of 
SCC on the intended function by detection and sizing of 
cracks by inservice inspection (ISI). (4) Detection of 
Aging Effects: Degradation due to SCC can not occur 
without crack initiation and growth. An update to 
NUREG-0619 with qualified UT inspection methods has 
been approved by the NRC staff. (5) Monitoring and 
Trending: Inspection schedule In accordance with 
NUREG-0619 is adequate for timely detection of cracks.  
(6) Acceptance Criteria: Any degradation is evaluated in 
accordance with IWB-3520. (7) Corrective Actions: 
Repair and replacement are in conformance with IWB
3140. (8 & 9) Confirmation Process and 
Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls are 
Implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
NUREG-0619 summarizes work performed by the NRC to 
resolve Generic Technical Activity A-.10 "BWR Nozzle 
Cracking" and the industry

No
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boil~ng Water Reactor)

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

B 1.3.1 Feedwater Thermal SS 288 0C. Cumulative Fatigue 
thru Spargers Sleeve, igh-Purity Fatigue 
B 1.3.3 Distribution Water Damage 

Header, 
Discharge 
Nozzles 

B13.4.1 Core Spray Core Spray SS 2880C. Crack SCC.  
thru Lines and Lines High-Purity Initiation and IASCC 
B 1.4.4 Spargers (Headers), Water Growth 

Spray Rings.  
Spray Nozzles, 
Thermal 
Sleeves
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TV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT.SYSTEM 
BI. REAflTGR VESSEL INTERNALS (Blln Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation arnd Technical Basis Evaluation 

(contiwed from previous page) 
experience with cracking in the feedwater sparger system.  
The industry testing and analysis program is described in 
GE NEDE-21821-A. The primary source of degradation in 
this system has been thermal fatigue. However, the 
inspections intended to address thermal fatigue issues are 
also effective in ensuring that degradation by SCC is also 
effectively managed.  

Components have been designed or Fatigue is a time-limited aging analysis CrLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of the Safety Issue (GSI)- 190 is to be addressed. Insert #I1.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a). Subsection NG.  

Implementation of the program (1) Scope of Program: The program includes preventive No 
delineated in the NRC Inspection and measures to mitigate SCC, inservice inspection (ISI) to 
Enforcement Bulletin (IEB) 80-13 monitor the effects of SCC on the intended function of the 
including enhanced visual inspection components, and repair and/or replacement as needed to 
techniques to supplement or replace maintain the capability to perform the intended function.  
visual inspection (VT-3) requirement of (2) Preventive Actions: Maintaining high water purity 
GE Services Information Letter (SIL) (many BWRs now operate at <0.15 pS/cm2 ) reduces 
289. BWRVIP- 18 for core snrav susceptibility to SCC. Hydrogen additions are effective In 

internals Insoection and flaw evaluation reducing electrochemical potentials in the recirculation 
guidelines has been anoroved by the piping system. but are less effective in the core region.  

staff. Coolant water chemistry is (3) Parameters Monitoredi Inspected: Inspection and 
monitored and maintained in flaw evaluation are to be performed in accordance with 
accordance with EPRI guidelines in TR- referenced BWRVIP guideline, as approved by the NRC 
103515 and BWRVIP-29 to minimize the staff. (4) Detection ofAging Effects: Deradation due to 

potential of crack initiation and growth. SCC can not occur without crack initiation and growth.  

Plant programs also may include water (5) Monitoring and Trending: Inspection schedule in 

chemistry measures such as strict accordance with applicable, approved BWRVIP guideline is 

controls on conductivity, hydrogen adequate for timely detection of cracks. (6) Acceptance 

addition, and use of noble metal Criteria: In the event cracks are Identified, an evaluation 
additions such as palladium or is performed in accordance with applicable. approved 
platinum to reduce electrochemical BWRVIP guideline. (7) Corrective Actions: Corre 
potential. actions in accordance with applicable, approved BWRVIP
[Sunnorting documents BWRVIP-03 for 16 and BWRVIP-19 guidelines are adequate. (8 & 9) 
reactor Rressure vessel internals Confirmation Process and Administrative Controls: 
examination guidelines: BWRVIP- 16 and Site QA procedures, review and approval processes, and 
-19 for internal core sorav tping and administrative controls are implemented in accordance 
snar-er renlacemnet and repair design with requirements of Appendix B to 10 CFR Part 50 and 
criteria: BWRVIP- 14. -59. and -60 for will continue to be adequate for the period of license 
evaluation of crack growth: BWRVIP-44 renewal. (10) Operating Experience: IEB 80-13 reviews 
for weld repair of Ni-alloys: BWRVIP-45 instances of cracking in core spray spargers.  
for weldabllty of irradiated structural 
comnonents: and BWRVIP-62 for 
technical basis for insoection relief for 
internal components with hydrogen 
1necioQn.|_ __

____________________ j _____________________________
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM El, REACTOR VESSEL INTERNALS fBoilina Watgvr •R~tnel

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

BI.4.1 Core Spray Core Spray SS 288°C, Cumulative Fatigue 
thru Lines and Lines 1igh-Purity Fatigue 
B 1.4.4 Spargers (Headers), Water Damage 

Spray Rings, 
Spray Nozzles.  
Thermal 
Sleeves 

B1.5. 1, Jet Pump Thermal Holddown 880 C, Crack SCC, 
thru Assemblies Sleeve, Inlet Beams: igb-Purity Initiation and IASCC 
B1.5.8 Header, Riser NI Alloy ater Growth 

Brace Arm. (X-750), 
Holddown Castings: 
Beams, Cast 
Inlet Elbow, Austenitic 
Mixing Stainless 
Assembly, Steel 
Diffuser, (CASS), 
Castings Others: SS
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOIANT SYSTEM 
Ri URA(.A•'"•' W~r•_T. TNT'rRNALS frocline Water Reactor]

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Components have been designed or Fatigue is a time-limited aging analysis rTLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal and Generic TLAA 

life, according to the requirements of the Safety Issue (GSl- 190 is to be addressed. Inrsert *i, 
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Implementation of inspection and (1) Scope of Program: The program includes preventive Yes, 

surveillance programs delineated in measures to mitigate SCC, performance assessment and BWRVIP 

NRC Inspection and Enforcement periodic inservice inspection (ISI) to monitor the effects of Guideline 

Bulletin (IEB) 80-07 and GE Services SCC on the intended function of the components, and 

Information Letter (SIL) 330 to ensure repair and/or replacement as needed to maintain the 

overall functionality and integrity of Jet capability to perform the intended function. (2) Preventive 

pump assemblies, and additional Actions: Maintaining high water purity (many BWRs now 

recommendations of GE Services operate at <O. 15 i±S/cmy) reduces susceptibility to SCC.  
Information Letter (SIL) 605 Rev. 1 for Hydrogen additions are effective in reducing 
Jet pump riser pipe. Coolant water electrochemical potentials in the recirculation piping 

chemistry is monitored and maintained system, but are less effective in the core region.  
in accordance with EPRI guidelines in (3) Parameters Monitored/Inspected: Inspection and flaw 

TR- 103515 and BWRVIP-29 to minimize evaluation are to be performed in accordance with 
the potential of crack initiation and referenced BWRVIP guideline, as approved by the NRC 

growth. Plant programs also may staff. (4) Detection ofAging Effects: Degradation due to 

include water chemistry measures such SCC can not occur without crack initiation and growth, or 

as strict controls on conductivity, and degradation ofJet pump operation. (5) Monitoring and 

hydrogen addition. BWRVIP-41 for let Trending: Inspection schedule in accordance with 
pump assembly inspection and flaw applicable, approved BWRVIP guideline is adequate for 
evaluation guldelines and BWRVIP-28 timely detection of cracks. (6) Acceptance Criteria: Any 
for assessment of let pump riser elbow degradation in Jet pump operation is evaluated in 
to thermal sleeve weld cracking are accordance with applicable, approved BWRVIP guideline.  
under staff review, (7) Corrective Actions: The corrective action proposed by 
Siupporting documents BWRVIP-03 for the BWRVIP is under staff review. (8 & 9kCo*fnrmation 

reactor nressure vessel internals Process and Administrative Controls: Site QA 
examination guidelines- BWRVIP-51 for procedures, review and approval processes, and 
let pump repair design criteria: administrative controls are implemented in accordance 
BWRVIP-14. -59. and -60 for evaluation with requirements of Appendix B to 10 CFR Part 50 and 
of crack growth- BWRVIP-44 for weld will continue to be adequate for the period of license 
repair of Ni-alioys BWRVIP-45 for renewal. (10) Operating Experience: Instances of 
weldabilily of irradiated structural cracking have occurred in jet pump assembly (NRC IEB 
components: and BWRVUP-62 for 80-07), hold-down beam [NRC Information Notice (IN) 93
technical basts for inspection relief for 101). and jet pump riser pipe elbows (NRC IN 97-02).  
internal components with hydrogen 
inJecti_ _ _ _ __

______________________________________________ L
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Doillni Water Reactor)

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

B 1.5.1 Jet Pump Thermal Hoiddown 2880C, Cumulative Fatigue 
thru Assemblies Sleeve, Inlet Beams: High-Purity Fatigue 
BI.5.8 Header. Riser Ni Alloy Water Damage 

Brace Arm, (X-750), 
Holddown Others: SS 
Beams, 
Inlet Elbow, 
Mixing 
Assembly.  
Diffuser.  
Castings

B1.5.4 Jet Pump 
Assemblies

Castings CASS R88°C, 
igh-Purity 

Water

Loss of 
Fracture 
Toughness

I - _________ -

Thermal 
Aging and 
Neutron 
Irradiation 
Embrittle
ment
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM BI. REACTOR VESSEL INTERNALS (rJlllna wntt.v •,,.^.

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

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic T1AA 
life, according to the requirements of the Safety Issue (GSI)- 190 is to be addressed. Insert #.1 
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a). Subsection NG.  

B1 r. ~tREATO VSSL NTRN Inoir,.,,,Water Ren r'.. ~ t- ---

visual inspection (VT-31 according to 
Category B-N-3 of Subsection IXB.  
ASME Section XM. This inspection is n ot
sufficient to detect the effects of loss of 
fracture toughness due to thermal agini 
and neutron irradiation embrittlement.  
An acceptable alternative AMP consists 
of.the olloino 
Determination of the susceptibility of 
CASS components to thermal aging 
embrittlement.based on casting method, 
Mo content, and percent ferrite. For 
"potentially susceptible" components, 
based on the neutron fluence of the 
component, implement either a 
supplemental examination of the 
affected components as part of the 
applicant's 10-year inservice Inspection 
(ISI) program during the license renewal 
term or a component-specific evaluation 
to determine the susceptibility to loss of 
fracture toughness.

I.r1 Lr0 C accenr.nie alternm Ive AMIa:
(1) Scope of Program: The program includes 
determination of the susceptibility of CASS components to 
thermal aging based on casting method, Mo content, and 
percent ferrite, and for -potentially susceptible" 
components, to account for the synergistic loss of fracture 
toughness due to neutron embrittlement and thermal 
aging embrittlement, implement either a supplemental 
examination of the affected components as part of a 10
year ISI program during the license renewal term or a 
component-specific evaluation to determine the 
susceptibility to loss of fracture toughness. (2) Preventive 
Actions: The program provides no guidance on methods to 
mitigate thermal aging or neutron embrittlement.  
(3) Parameters Monitored/Inspected: The program 
specifics depend on the neutron fluence and ferrite content 
of the component. Based on the criteria in NUREG-1705.  
the suscentlbilitv to thermal qrinrd #nmhritlPmpAnt nff'A.4Q
piping is determined in terms of casting method, Mo 
content, and ferrite content. For low-Mo p.ntent 
(0.5 wt.% max.) steels, only static-cast steels with >20% 
ferrite are potentially susceptible to thermal 
embrittlement, static-cast steels with <20% ferrite andall 
centrifugal-cast steels are not susceptible. For high-Mo 
content (2.0 to 3.0 wt.%) steels, static-cast steels with 
>14% ferrite and centrifugal-cast steels with >20% ferrite 
are potentially susceptible to thermal embrittlement, 
static-cast steels with <14% ferrite and centrifugal-cast 
steels with <20% ferrite are not susceptible. Ferrite 
content will be calculated by Hull's equivalent factors or a 
method producing an equivalent level of accuracy (±6% 
deviation between measured and calculated values).  
Inset #3. (4) Detection of Aging Fffects: For all CASS 
components that have a neutron fluence of greater than 
1017 n/cm2 (E>1 MeV), implement a 10-year ISI program 
during renewal period including supplemental inspection 
covering portions of the susceptible components 
determined to be limiting from the standpoint of thermal 
aging susceptibility (Ferrite and Mo contents, casting 
process. and operating temperature), neutron fluence, and 
cracking susceptibility (applied stress, operating 
temperature, and environmental conditions). The 
Inspection technique, including the reliability in detecting 
the features of interest (crack appearance and size) in 
assuring the integrity of the component, should be 
specified. For example, enhancement of the visual VT- I 
examination to achieve a 1/2-mil (0.0005 in.) resolution, 
with the conditions

the 

a suible 

be 
'evaluated
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
]R1. REACTOR TEIL INTERNALS rBoIn• Water Reaetorl

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

Jy 

B 1.6.1 Fuel Supports Orificed Fuel CASS 2880C. Crack Thermal 
& CRD Support igh-Purity Initiation and Aging and 
Assemblies Water Growth Neutron 

Irradiation 
Embrittle
ment 

B 1.6.1 Fuel Supports Orificed Fuel SS, CASS 288°C, Cumulative Fatigue 
& CRD Support High-Purity Fatigue 
Assemblies Water Damage
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT.SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
(lighting and surface cleanness) for the ISl bounded by 

those used to demonstrate the resolution of the inspection 

technique. Alternatively, perform a component-specific 
evaluation including a mechanical loading assessment to 

determine the maximum tensile loading on the component 
during ASME Code Level A, B, C, and D conditions. If the 

loading is compressive or low enough (<5 ksl) to preclude 
fracture, then supplemental inspection of the component 
Is not required. Failure to meet this criteria requires 
continued use of supplemental Inspection program. For 
all CASS components that have a neutron fluence of less 

than 1017 n/cm2 (E>1 MeV), implement the supplement 
inspection program if they are "potentlally susceptible" to 
thermal aging; the existing ASME Section XI inspection 
requirements are considered adequate if the components 
are "not susceptible" to thermal aging. (5) Monitoring 
and Trending: Inspection schedule in accordance with 
IWB-2400 should provide timely detection of cracks.  
(6) Acceptance Criteria: Flaws detected in CASS 
components are evaluated in accordance with the 
applicable procedures of IWB-3600. (7) Corrective 
Actions: Repair is in conformance with IWA-4000 and 

IWB-4000, and replacement according to IWA-7000 and 
IWB-7000. (8 & 9) Confirmation Process and 
Administrative Controls: Site'QA procedures. review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
The AMP based on susceptibility determination, neutron 
fluence level, and supplemental inspection is effective in 

managing the effects of synergistic loss of fracture 
toughness due to neutron and thermal aging 
embrittlement on the intended function of CASS 
components.  

Same as for the effect of Thermal Aging Same as for the effect of Thermal Aging and Neutron Y=s.  

and Neutron Irradiation Embrittlement on Irradiation Embrittlement on Item B1.5,8jet pump castings. the 

Item B1.5.8 jet pump castings. existence of a sultable 

AMP shoul~d 
~ukc 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic I71AA 

life, according to the requirements of the Safety Issue (GSfl- 190 is to be addressed. nsert #l.  

original licensing criteria or ASME 
Section III (edition specified in 10 CFR 

50.55a), Subsection NG.
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor) 

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

B1.7.1 Instrument Intermediate SS 2880C. Crack SCC, 
thru Housings Range Monitor High-Purity Initiation and IASCC 
B 1.7.3 (IRM) Dry Water Growth 

Tubes, 
Low Power 
Range Monitor 
(LPRM) Dry 
Tubes, 
Source Range 
Monitor (SRM) 
Dry Tubes 

BI.7.1 Instrument IRM Dry SS 2881C, Cumulative Fatigue 
thru Housings Tubes, High-Purity Fatigue 
B 1.7.3 LPRM Dry Water Damage 

Tubes, 
SRM Dry 
Tubes 

B1.5.9 J PJet Pump U55288mC Crack Unanticl
Ambi SensingLnuri Gro 

r! 
Loading
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
fl 1 R•EAm.'rlD W•Uq~L INTERNALS (Boiln Water Reactor)

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

Implementation of aging management (1) Scope of Program: The program includes preventive o 
program recommended in GE Services measures to mitigate SCC and periodic inservice 
Information Letter (SIL) 409 Rev. 1. inspection (ISl) to monitor the effects of SCC on the 
BWRVIP-49 for instrument penetration intended function of the components. and repair and/or 
inspection and flaw evaluation replacement as needed to maintain the capability to 
guidelines has been approved by the perform the intended function. (2) Preventive Actions: 
staff. Coolant water chemistby is Based on GE SIL 409 Rev. I replacement of existing tubes 
monitored and maintained in with those fabricated from more IASCC-resistant materials 
accordance with EPRI guidelines in TR- and crevice free design. Maintaining high water purity 
103515 and BWRVIP-29 to minimize the (many BWRs now operate at <0.15 jiS/cm2 ) reduces 
potential of crack initiation and growth. susceptibility to SCC. Hydrogen additions are effective in 
Plant programs also may include water reducing electrochemical potentials in the recirculation 
chemistry measures such as strict piping system. but are less effective in the core region.  
controls on conductivity, and hydrogen (3) Parameters Monitored/lnspected: Inspection and flaw 
addition. evaluation are to be performed in accordance with 
Su~pporting documents BWRVIP-03 for referenced BWRVIP guideline, as approved by the NRC 

reactor pressure vessel internals staff. (4) Detection qf Aging Fffects: Degradation due to 
examination guidelines: BWRVIP-57 for SCC can not occur without crack initiation and growth.  
instrument penetratlon repair design (5) Monitoring and Trending: Inspection schedule in 
criteria: BWRVIP- 14. -59. and -60 for accordance with applicable, approved BWRVIP guideline is 
evaluation of crack growth: BWRVIP-44 adequate for timely detection of cracks. (6) Acceptance 
for weld repair of Ni-alloys BWRVIP-45 Criteria: Crack indications are evaluated in accordance 
for weldability of irradiated structural with applicable, approved BWRVIP guideline.  
components: and BWRVIP-62 for (7) Corrective Actions: Corrective actions in accordance 
technical basis for inspection relief for with applicable, approved BWRVIP-57 guidelines are 
internal components with hydrogen adezaZ (8 & 9) Confirmation Process and 
L~iectionj Administrative Controls: Site QA procedures. review and 

approval processes, and administrative controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operaqg Experience: 
Cracking of dry tubes has been observed at 14 or more 
BWRs. The cracking is intergranular and has been 
observed in dry tubes without apparent sensitization 
suggesting that irradiation assisted SCC (IASCC) may also 
play a role in the cracking.  

Components have been designed or Fatigue is a time-limited aging analysis TIAA) to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of the Safety Issue (GSID-190 is to be addressed. Insert#l.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  

Plant specific aging management Plant specific agri management program is to be Yes.  
program should be implemented, evaluated. Do generic 

AMP
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C 1. Reactor Coolant Pressure Boundary (Boiling Water.Reactor) 

C 1. 1 Piping & Fittings 

C 1.1.1 Main Steam 

CI.1.2 Feedwater 

C1.1.3 High Pressure Coolant Injection (HPCI) System 

C. 1.4 Reactor Core Isolation Cooling (RCIC) System 

C1.1.5 Recirculation 

C 1.1.6 Residual Heat Removal (RHR) System 

C1.1.7 Low Pressure Coolant Injection (LPCI) System 

CI.1.8 Low Pressure Core Spray (LPCS) System 

CI.1.9 High Pressure Core Spray (HPCS) System 

C1.1.10 Isolation Condenser 

C1.1.11 Lines to Reactor Water Cleanup (RWC) and Standby Liquid Control 
(SLC) Systems 

C 1.1.12 Steam Line to HPCI and RCIC Pump Turbine 

C1.1.13 Small Bore Piping 

C1.1.14 Jet Pump Sensing Line 

C1.2 Recirculation Pump 

C1.2.1 Bowl / Casing 

C1.2.2 Cover 

C1.2.3 Seal Flange 

C1.2.4 Closure Bolting 

C1.3 Safety & Relief Valves 

C1.3.1 Valve Body 

C1.3.2 Bonnet

DRAFT - 6/06/00IV CI-I



C1.3.3 Seal Flange 

C1.3.4 Closure Bolting 

C 1.4 Isolation Condenser 

C1.4.1 Tubing 

CI.4.2 Tubesheet 

C1.4.3 Channel Head 

C1.4.4 Shell 

C1.5 Control Rod Drive (CRD) Hydraulic System 

C1.5.1 Piping and Fittings 

C 1.5.2 Valve Body 

C1 .5.3 Pump Casing 

C 1.5A4 ilter 

01.5.5 Accumulator 

C1.5.6 Scram Discharge 

C 1.5.7 CRD Return Line
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C1. Reactor Coolant Pressure Boundary (Boiling Water Reactor)

System, Structures, and Components 

The system, structures, and components included in this table comprise the boiling water 

reactor (BWR) primary coolant pressure boundary and consist of the reactor coolant 

recirculation system and portions of other systems connected to the pressure vessel extending to 

the first isolation valve outside of containment or to the first anchor point. The connected 

systems include residual heat removal (RHR), low-pressure core spray (LPCS), high-pressure 

core spray (HPCS), low-pressure coolant injection (LPCI), high-pressure coolant injection (HPCI), 

reactor core isolation cooling (RCIC), isolation condenser (IC), reactor water cleanup (RWC), 

feedwater (FW), and main steam (MS) systems, and steam line to HPCI and RCIC pump turbine.  

All systems, structures, and components in the reactor coolant pressure boundary are classified 

as Group A Quality Standards. The aging management program for containment isolation 

valves Is reviewed in Table V C.  

The pump and valve internals are considered to be active components. They perform their 

intended functions with moving parts or with a change in configuration and are not subject to 

aging management review pursuant to 10 CFR 54.21 (a)(1)(i).  

System Interfaces 

The systems that interface with the reactor coolant pressure boundary include the reactor 

pressure vessel (Table IV Al), containment isolation components (Table V C), emergency core 

cooling system (Table V D2), main steam system (Table VIII B2), and feedwater system (Table VIII 

D2).
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REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
e'•,1 ,nA-' •,,ft I'd T As l u. TTloD . =nTTNfTARv fl(nflinU Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism 
0--'- 1 L- I4

Piping & 
Fittings

Main Steam, 
Steam Line to 
HPCI and 
RCIC Pump 
Turbine

Carbon Steec 
(CS) 
SAI06-Gr B, 
SA333-Gr 6.  
SA155-Gr 
KCF70

Steam
wahn Thirnin Corrosion 

(E/C)

I1 t
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Program delineated in NUREG- 1344 and (1) Scope qf Program: The AMP Includes NUMAKU Yesi 

implemented through NRC Generic program delineated in Appendix A of NUREG- 1344 and Element 1 

Letter 89-08; CHECWORKS Code; EPRI implemented through NRC Generic Letter (GL) 89-08; should be 

guidelines of NSAC-202L-R2 for CHECWORKS computer Code, and EPRI guidelines of further 

effective erosion/coiTosion program-, and NSAC-202LR2. The program includes the following evaluated 

water chemistry program based on EFRI recommendations: (a) conduct appmpriate analysis and 

guidelines in TR- 103515 and BWRVIP-- limited baseline inspection, (b) determine the extent of 

29 for water chemistry in BWRs. thinning and repair/replace components, and (c) perform 

ISupporting documents BWIMP-75 for follow-up inspections to confirm or quantify and take 

rtechnical basis for revisions to GLJýB_- longer term corrective actions. Technical aspects of the 

01 insp:cction schedules.] CHECWORKS Code, including the parameters and inputs.  
are acceptable. However. the EPRJ guidance document 
NSAC-202IR2 (April 1999) is too general to ensure 
applicant's flow-accelerated corrosion program will be 
effective in managing aging in safety-related systems.  
(2) Preventive Actions: The rate of E/C is affected by 
piping material, geometry and hydrodynamic conditions.  
and operating conditions such as temperature, pH, and 
dissolved oxygen content. Mitigation is by selecting 
material considered resistant to E/C, adjusting water 
chemistry and operating conditions, and improving 
hydrodynamic conditions through design modifications.  
(3) Parameters Monitored/ Znspected: The AMP monitors 
the effects of E/C on the intended function of piping by 
measuring wall thickness by nondestructive examination 
and performing analytical evaluations. The inspection 
program delineated in NUREG-1344 requires ultrasonic or 

radiographic testing of 10 most susceptible locations and 5 

additional locations based on unique operating conditions 
or special considerations. For each location outside the 
acceptance guidelines, the inspection sample is expanded 
based on engineering judgment. AnalytIM models such 
as those incorporated into the CHECWORKS code are used 

to predict E/C in piping systems based on speciftc plant 
data including material and hydrodynamic and operating 
conditions. The inspection data are used to calibrate and 
benchmark the models and code. (4) Detection qfAging 
Effects: Aging degradation of piping and fittings occurs by 
wall thinning extent and schedule of Inspection assure 
detection of wall thinning before the loss of intended 
function of the piping. (5) Monitoring and Trending: 
Inspection schedule of NUREG-1344 and EPRI guidelines 
should provide for timely detection of leakage. Inspections 
and analytical evaluations are performed during plant 
outage. If analysis shows unacceptable conditions, 
inspection of initial sample is performed within 6 months.  
(6) Acceptance Criteria: Inspection results are used to 
calculate number of refueling or operating cycles 
remaining before the component reaches Code minimum 
allowable wall thickness. If calculations indicate that an 
area will reach Code minimum (plus 10% margin). the 
component must be repaired or replaced. However, NRC 
staff has identified the problems in implementing E/C 
program that pertain to weakness or errors in (a) using 
predictive models, (b) calculating Tnini urn wall thickness 
acceptance criteria. (c) analyzing the results of UT 
examinations, and (d) assessment of E/C program 
activities (NRC 
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
UEA RI;'q£TA") r("t'iTrNr PRRSSRE BROU]NDA]RY flRoEllnU Water ]R~ector)

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

C I. 1. 1 Piping & Main Steam CS 2880C Cumulative Fatigue 
Fittings SA 106-Gr B, Steam Fatigue 

SA333-Gr 6. Damage 
SA 155-Gr 
KCF70 

C 1. 1.2 Piping & Feedwater CS Up to 225°C Wall Eroslon/ 
Fittings SAI06-Gr B Oxygenated Thinning Corrosion 

SA333-Gr 6 Water 
SA155-Gr 
KCF70 

CI.1.2 Piping & Feedwater CS Up to 2250C Cumulative Fatigue 
Fittings SA106-Gr B, Oxygenated Fatigue 

SA333-Gr 6. Water Damage 
SAI 55-Gr 
KCF70 

C 1. 1.3, Piping & High Pressure CS F880C Cumulative Fatigue 
C1.1.4 Fittings Coolant SAI06-Gr B xygenated Fatigue 

Injection SA333-Gr 6. ater or Damage 
(HPCI). SA155-Gr team 
Reactor Core KCF70 
Isolation 
Cooling (RCIC)
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(contlnued from previous page) 
Information Notice IN 93-21). (7) Corrective Actions: 
Prior to service, repair or replace to meet the requirements 
of NUREG-1344. Follow-up inspections are performed to 
confirm or quantify thinning and take longer term 
corrective actions such as adjustment of chemistry and 
operating parameters, or selection of materials resistant to 
E/C. However, NRC staff has identified weakness or 
errors in (a) dispositioning components after reviewing the 
results of the inspection analysis, and (b) repairing or 
replacing components that failed to meet the acceptance 
criteria (IN 93-21). (8 & 9) Confirmation Process and 
Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of Appendix 
B to 10 CFR Part 50 and will continue to be adequate for 
the period of license renewal. (10) Operating Experience: 
Wall-thinning problems in single-phase systems have 
occurred in feedwater and condensate systems (NRC 
Bulletin No. 87-01. INs 81-28, 92-35, 95-11). and in two
phase piping in extraction steam lines (INs 89-53, 97-84) 
and moisture separation reheater and feedwater heater 
drains (INs 89-53, 91-18, 93-21. 97-84). The AMP 
outlined in NUREG-1344 and EPRI report and 
implemented through GL 89-08 has provided effective 
means of ensuring the structural integrity of all high
energy carbon steel systems.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. InsertI.  

ASME Section III (edition specified in 10 'V 
CFR 50.55a), Subsection NB, or ANSI 
B3 1. 1. or other evaluations based on 
cumulative usage factor (CUF).  

Same as for the effect of Same as for the effect of Erosion/Corrosion on Item C1. 1. 1 Y= 

Eroslon/Corroslon on Item Cl. 1. 1 Main Main Steam Line Piping and FIttings. Element I 

Steam Line Piping and Fittings. shouldber 
furthcr 

Components have been designed or Fatigue is a time-limited aging analysis fTLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)- 190 is to be addressed. Insert # 1.  
ASME Section III (edition specified in 10 
CFR 50.55a). Subsection NB, or ANSI 
B31. 1. or other evaluations based on 
cumulative usage factor (CUF).  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSD)- 190 is to be addressed. Insert # I.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB. or ANSI 
B31. 1, or other evaluations based on 
cumulative usage factor (CUF).
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REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of Envron- Agin Aging 
te Comp t Interest Material It Efect AM echan ismg 

Item IComponent ntrs Maeil ment Effec ______ ________

Piping & 
Fittings

Recirculation, 
Residual Heat 
Removal 
(RHR), 
Low Pressure 
Coolant 
Injection 
(LPCI).  
Low Pressure 
Core Spray 
(LPCS), 
High Pressure 
Core Spray 
(HPCS).  
Isolation 
Condenser 
(IC).  
Lines to 
Reactor Water 
Cleanup 
(RWC) and 
Standby 
Liquid Control 
(SLC) Systems

Stainless 
Steel (SS) 
(e.g.. Types 
304. 316, 
or 316NG); 
Cast 
Austenitic 
Stainless 
Steel 
(CASS): 
Nickel Alloy.  
(e.g., Alloys 
600, 182, 
and 82)

Z88 0 C 
2xygenated 
Water or 
Rteam

Crack 
Initiation and 
Growth

Stress 
Corrosion 
Cracking 
(SCc), 
Inter
granular 
Stress 
Corrosion 
Cracking 
(IGSCcQ

CI. 1.5. Piping & RHR. CASS 2880C Loss of Thermal 
Cl. Fittings LPCI. Oxygenated Fracture Aging 
1.11 LPCS. Water or Toughness Embrittle

HPCS, Steam ment 
Lines to IC, 
Lines to RWC 
& SLC 
Systems
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REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
'1i •U,,tf,,rlU• f'C'W"W.1'?' PD I~T'D5 IflrTTPTAUY tfnlqintt Water Reactor]

Existing Further 
S REaATnOgR (AMP) NTEvRESSUREBOUNARYiiong Wateha RacEvaluation 

AigManagement Program (M)Evaluation and Technical Basis Evaluatio

Program delineated in NUREG-0313, 
Rev. 2 and NRC Generic letter (GL) 88
01 and its Supplement 1, and inservice 
inspection in conformance with ASME 
Section XU (edition specified in 10 CFR 
50.55a), Subsection IWB. Table IWB 

2500-1, examination categories B-J tor 
pressure retaining welds in piping and 
B-F for pressure retaining dissimilar 
metal welds, and testing category B-P 
for system leakage. BWRNIP-75 
thil,'4,, basis Lw r 1revsins to GL.1 88-01

etandhv llould control/core olate AP
Ini~nectIon and flaw evaluation

dtild;plinoc arnd RWRVTP-42 for LPCI

rolnhlnd Ini�nectton and flaw evaluation
are iiriler �taffrev1pw

Coolant water chemistry is monitored 
and maintained in accordance with 
EPRI guidelines in TR-103515 and 
BWRVIP-29 to minimize the potential of 
crack initiation and growth.  
l.innontfnd doruments BWRVIP-03 for

-paptor nreQ�uite ve��el Internals
n,4n2t4rir, dii1dp1Ine�' RWRVTP-14

m-59. and -60 for evaluation of crack

growth: BWRVIP.53 fstandbv liould
control line repair design criteria*
BWRVflP-6 1 for BWR vessel and

Imnrovmernent effectiveness on crack
drOuyth In oneratlrw nlant�: and
1�UT�A7IP-�9 for ter'hnlcal hasl� for
�n.,'t4nn ,wl.ef for Internal comnonents

with hydrogen iniection.I

ne reactor coolanIt UysV com•gi1 e)
are insnected in accordance with ASME
�pv'tion XI �iih�prt�on IWB. This

4� n�t �iffIi�lerit to rietect the
effects of loss of fracture toujhness due
to thermal aglno embrittlement.
An acceptahlp alternative AMP consists

Determination of the susceptibility of 
CASS piping to thermal aging 
embrittlement based on casting method, 
Mo content, and percent ferrite. For 
"potentially susceptible" piping, aging

in'-or inc accemao:e aiternauvri�.mri

(1) Scope Qf Program: The program includes 
determination of the susceptibility of CASS components to 
thermal aging based on casting method, Mo content, and 
percent ferrite, and for potentially susceptible components 
aging management is accomplished either through 
volumetric examination or plant/component-specific flaw 
tolerance evaluation. (2) Preventive Actions: The program 
provides no guidance on methods to mitigate thermal 
aging. (3) Parameters Monitored/Inspected: Based on 
the criteria in NUREG- 1705 . the susceptibility to thermal 
aging embrittlement of CASS piping is determined in terms 
of casting method. Mo content, and ferrite content.

yes, 
BWRVIP 
Guideline

Yes.  

AMP should 
be 

evauated
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(1) Scope of Program: The program focuses on managing 
and implementing countermeasures to mitigate IGSCC 
and inservice inspection (ISI) to monitor IGSCC and Its 
effects on the intended function of austenitic stainless 
steel (SS) piping 4 in. or larger in diameter. and reactor 
vessel attachments and appurtenances. NUREG-0313 and 

GL 88-61, respectively, describe the technkAl bAndI •Ltd 
staff guidance regarding mitigating IGSCC in BWRs.  
(2) Preventive Actions: Mitigation of IGSCC is by selection 
of material considered resistant to sensitization and 
IGSCC, e.g., low-carbon grades of austenitic SSs and weld 
metal, with a maximum carbon of 0.035% and minimum 
7.5% ferrite in weld metal, and by special processing such 
as solution heat treatment, heat sink welding, and 
induction heating or mechanical stress improvement (SI).  
Coolant water chemistry is monitored and maintained 
according to EPRI guidelines in TR- 103515 and BWRVIP
29 to minimize the potential of crack initiation and growth.  
Also, hydrogen water chemistry and stringent control of 
conductivity is used to inhibit IGSCC. (3) Parameters 
Monitored/Inspected: Inspection and flaw evaluation are 
to be performed in accordance with referenced BWRVIP 
guideline, as approved by the NRC staff. (4) Detection of 
Aging Effects: Aging degradation of the piping can not 
occur without crack initiation and growth: extent. method.  
and schedule of inspection as delineated in GL 88-01 and 
updated in BWRVIP-75 is adequate and will assure timely 
detection of cracks before the loss of intended function of 
austenitic SS piping and fittings. Inser #5.  
(5) Monitoring and Trending: Inspection schedule in 
accordance with OL 88-01 r applicable approved BWRVIP 
guideline. (6) Acceptance Criteria.: Any1GSCC 
degradation is evaluated according to applicable approved 
BWRVIP guideline. (7) Corrective Actions: Inert #6. (8 
& 9) Contfirmation Process and Administrative 
Controls: Site QA procedures, review and approval 
processes. and administrative controls are implemented in 
accordance with requirements of Appendix B to 10 CFR 
Part 50 and will continue to be adequate for the period of 
license renewal. (10) Operating Experience: IGSCC has 
occurred in small- and large-diameter BWR piping made of 
austenitic SSs and Nickel-base alloys. Significant cracking 
has occurred in recirculation, core spray, and RHR 
systems and reactor water cleanup system piping welds.

nsocc , BUrDITTV-07 fI llhdl
- .  standby tinuid control/caLcplalt&E

and flaw evaluatio

coupling inscctton and flaw evaluation
ouldelines are under staff review,

lSuppgrting documents BWRVIP-03 fo
reactorpressure vessel Internal
examination ouldelineso BVVTMP-14,

-5.ad-0freauto 

fca

growth* BWR-%AP-53 fstandby IiQuid

I for BWR vessel and

immement effectiveness on crack
owth in..................a.

13WRVIP-62 for technical basis for
i 2cction relief for Internal compgrients

Fo the ---- she ltraty M

Section )[I Subsection rT. This

InS etion ig not cufficient to detect the

,

'o rezcn~l atraie/Jl•



REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Cl. REACTOR COOLANT PRE4SURE BOUNDARY (Boiling Water Reactor)

1Structure and1 Region of j Environ- AgingAgn 
Item I Component I Interest IMaterial I ment I Effect iMechanism

"6

1 1 _____________ __________ __________ -
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REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
•I 1•A~qC•I €•Vfru AVT'I IlD•TTD ROUN•[•['DIA]V Rn ]hIIM Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

(continuedfrom previous page) 
management is accomplished either 
through enhanced volumetric 
examination or plant/component
specific flaw tolerance evaluation.  
Additional inspection or evaluations are 
not required for "not susceptible" piping 
to demonstrate that the material has 
adequate fracture toughness. For pump 
casings and valve bodies, screening for 
susceptibility to thermal aging is not 
required. Also, the existing ASME 
Section X) inspection requirements.  
including the alternative requirements 
of ASME Code Case N-481 for pump 
casings. are considered adequate for all 
pump casings and valve bodies.

(continued from previous page) 
For low-Mo content (0.5 wt.% max) steels, only static-cast 
steels with >20% ferrite.are potentially susceptible to 
thermal embrittlement, static-cast steels with <20% ferrite 
and all centrifugal-cast steels are not susceptible. For 
high-Mo content (2.0 to 3.0 wt.%) steels, static-cast steels 
with > 14% ferrite and centrifugal-cast steels with >20% 
ferrite are potentially susceptible to thermal 
embrittlement, static-cast steels with <14% ferrite and 
centrifugal-cast steels with <520% ferrite are not 
susceptible. Ferrite content will be calculated by the 
Hull's equivalent factors or a method producing an 
equivalent level of accuracy (t6% deviation between 
measured and calculated values). Insert . For pump 
casings and valve bodies, screening for susceptibility to 
thermal aging is not required. (4) Detection of Aging 
Effects: For "not susceptible" piping, no additional 
inspection or evaluations are required to demonstrate that 
the material has adequate fracture toughness. For 
"potentially susceptible" piping, because the base metal 
does not receive periodic inspection per ASME Section XM, 
volumetric examination should be performed on the base 
metal, with the scope of the inspection covering the 
portions determined to be limiting from the standpoint of 
applied stress, operating time, and environmental 
considerations. Alternatively, a plant/component- specific 
flaw tolerance evaluation, using specific geometry and 
stress information, can be used to demonstrate that the 
thermally-embrittled material has adequate toughness.  
Current volumetric examination methods are inadequate 
for reliable detection of cracks in CASS components; the 
performance of the equipment and technqes when 
developed, should be demonstrated through the program 
consistent with the ASME Section XI, Appendix VIII. For 
all pump casings and valve bodies, the existing ASME 
Section XI inspection requirements, including the 
alternative requirements of ASME Code Case N-481 for 
pump casings, are considered adequate. For valve bodies 
less than NPS 4, the adequacy of inservice inspection 
according to ASME Section XM has been demonstrated by a 
NRC performed bounding fracture analysis.  
(5) Monitoring and Trending: Inspection schedule in 
accordance with IWB-2400 and reliable examination 
methods should provide timely detection of cracks.  
(6) Acceptance Criteria: Flaws detected in CASS 
components are evaluated in accordance with the 
applicable procedures of IWB-3500. If aging management 
is accomplished through plant/component-specific flaw 
tolerance evaluation. e.g., for potentially susceptible 
piping, flaw evaluation for piping with <25% ferrite is 
performed according to the principles associated with IWB
3640 procedures for submerged arc welds (SAW), 
disregarding the Code restriction of 20% ferrite in IWB
3641(b)(l). Flaw evaluation for piping with >25% ferrite is 
performed on a case-by-case basis using fracture 
toughness data provided by the applicant. (7) Corrective 
Actions: Repair is in conformance with IWA-4000 and 

IWB-4000. and replacement according to IWA-7000 and 
IWB-7000. (8 & 9) Coftrmomarion Process and
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

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

CI.1.5, Piping & Recirculation, SS 2880C, Cumulative Fatigue 
Cl. Fittings Lines to RWC Oxygenated Fatigue 
1. and SLC Water Damage 

Systems 

C1. 1.6 Piping & RHR, CS, 2880C Cumulative Fatigue 
thru Fittings LPCI, SS xygenated Fatigue 
Cl. LPCS, ater or Damage 
1.10 HPCS, team 

IC 

CI.2.1 I Recirculation Bowl/Casing, CASS. 288 0C, Cumulative Fatigue 
thru Pump Cover, SS Oxygenated Fatigue 
C 1.2.3 Seal Flange Water Damage 

C 1.2.1, RecirculaUon Bowl/Casing, CASS 88 0C. Loss of Thermal 
CI.2.2 Pump Cover (SA351 CF- xygenated Fracture .Aing 

or CF-SM) ater Toughness Embrittle
ment 

CI.2.1 Recirculation Bowl/Casing CASS, 880C. Crack SC., 
Pump SS Oxygenated Initiation and IGSCC 

Water Growth
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Administrative Controls: Site QA procedures, review and 
approval processes, and administrative controls are 
implemented in accordance with requirements of 
Appendix B to 10 CFR Part 50 and will continue to be 
adequate for the period of license renewal. (10) Operating 
Experience: The proposed AMP is effective in managing 
the effects of thermal aging on the intended function of 
CASS components.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic 71,AA 

life, according to the requirements of Safety Issue (GSfl- 190 is to be addressed. Insert # 1.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or ANSI 
B3 1. 1, or other evaluations based on 
cumulative usage factor (CUF).  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TlAA 

life, according to the requirements of Safety Issue (GSI)-190 is to be addressed. InsertIL.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or ANSI 
B3 1. 1, or other evaluations based on 
cumulative usage factor (CUF).  

Components have been designed or Fatigue is a time-limited aging analysis (rLAA) to be Yes 

evaluated for fatigue for a 4 0 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSID-190 is to be addressed. Insert# .  

ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or ANSI 
B3 1. 1. or other evaluations based on 
cumulative usage factor (CUF).  

Same as for the effect of Thermal Aging Same as for the effect of Thermal Aging Embrittlement on Yes, 

Embrittlement on piping and fittings in piping and fittings in various reactor cooklW pressure existence of 

various reactor coolant pressure boundary systems Items CI. 1.5 - CI. ]. 1. a suitable 

boundary systems Items C1.1.5 - AMP should 
CI.1.1I I. be evaluated 

Guidelines of NUREG-0313. Rev. 2 and (1) Scope of Program: The program includes preventive No 

NRC Generic letter (GL) 88-01 and its measures to mitigate SCC and inservice inspection (ISI) to 
Supplement 1; inservlce inspection in monitor the effects of SCC on intended function of the 

conformance with ASME Section XI pump. NUREG-0313 and GL 88-01, respectively, describe 

(edition specified in 10 CFR 50.55a). the technical basis and staff guidance regarding the 

Subsection IWB, Table IWB 2500-1, problem of IGSCC in BWRs. (2) Preventive Actions: 

examination categories B-L-1 for pump Mitigation of IGSCC is by selection of material considered 

casing welds and B-L-2 for pump resistant to sensitization and IGSCC, e.g., low-carbon 

casing, and testing category B-P for grades of cast SSs and weld metal, with a maximum 

system leakage. Coolant water carbon of 0.035% and minimum 7.5% ferrite. Also, 

chemistry is monitored and maintained hydrogen water chemistry and stringent control of 

in accordance with EPRI guidelines in conductivity is used to inhibit IGSCC. Hauwv.i, High

TR-103515 and BWRVIP-29 to minimize carbon grades of cast SS. e.g.. CF-8 and CF-SM may-be 

the potential of crack initiation and a= susceptible to SCC. The aging management program 

growth. must therefore rely upon ISI in accordance with GL 88-01 
to detect possible degradation. (3) Parameters 
Monitored/Inspected: The AMP monitors the effects of 
SCC on the intended function of the pump by detection 
and sizing of cracks by ISI. The inspection requirements 
of pump casing welds are delineated in GL 88-01.  
Inspection requirements of Table IWB 2500-1, examination 
category B-L-2 specifies visual VT-3 examination of 
internal surfaces of the pump. Inspection requirements of 
testing category B-P conducted according

DRAFT - 6/06/00IV Cl-13



Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
CIL. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

I IStruc~ture and Region of I Environ- Aging 1. Agin IItem IComponent I Interest I Material ment j Effect Mecha __________

oy

C1.2.3. Recirculation Seal Flange, Flange: SS; . A#Attlan s Wear 
C 1.2.4 Pump Closure Bolting: of Material 

Bolting High xygenated 
Strength ater 
Low-Alloy d/or 
Steel team at 
(HSLAS) 880C 
SA193 GrB7
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
•i- D•Ar•'n -n ra AT•" U•W•TmU. •UfTNflAD mM~in• Water Reactor)

Existing Further 
A•ging Management Program (AMP) Evaluation and Technical Bash; Evaluation

Evaluation

Recommendations for a comprehensive 
bolting integrity program delineated in 
NUREG-1339 on resolution of Generic 
Safety Issue 29 and implemented 
through NRC Generic Letter 91-17; 
additional details on bolting integrity 
outlined in EPRI NP-5769; and inservice 
inspection in conformance with ASME 
Section XI (edition specified in 10 CFR 
50.55a), Subsection IWB. Table IWB 
2500-1, examination categories B-G- 1 
or B-G-2 for pressure retaining bolting.  
and category B-P for system leakage.

.1(1) Scope qf Program: The staff guidance of NRC Generic 
Letter (GL) 91-17 provides assurance that plant specific 
comprehensive bolting integrity programs have been 
implemented to ensure bolting reliability. The NRC staff 
recommendations and guidelines for a comprehensive 
bolting integrity program is delineated in NUREG- 1339.  
and the industry's technical basis for the program is 
outlined in EPRI NP-5769. (2) Preventive Actions: 
Selection of bolting material and the use of lubricants and 
sealants in accordance with guidelines of EPRI NP-5769 
and additional requirements of NUREG 1339, prevent or 
mitigate degradation and failure of all safety-related 
closure bolting. (3) Parameter Monitored/ Inspected:

DRAFT - 6/06/00
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(continued from previous page) 
to IWA-5000 specify visual VT-2 (TWA-5240) examination 
of all pressure retaining boundary of the pump during 
system leakage test (IWB-5221) and system hydrostatic 
test (IWB-5222). Also, coolant water chemistry is 
monitored and maintained in accordance with EPRI 
guidelines in TR- 103515 and BWRVIP-29 to minimize the 
potential of crack initiation and growth. (4) Detection of 
Aging Effects: Degradation of the pump due to SCC can 
not occur without crack initiation and growth: extent and 
schedule of inspection as delineated in GL 88-01 will 
assure detection of cracks before the loss of intended 
function of the pump. (5) Monitoring and Irending: 
Inspection schedule in accordance with GL 88-01 should 
provide timely detection of cracks. All welds are inspected 
each inspection period from at least one pump in each 
group performing similar functions in the system. Visual 
examination is required only when the pump is 
disassembled for maintenance, repair, or volumetric 
examination, but at least once during the period. System 
leakage test is conducted prior to plant startup following 
each refueling outage, and hydrostatic test is conducted at 
or near the end of each inspection interval.  
(6) Acceptance Criteria: Any SCC degradation is 
evaluated in accordance with IWB-3 100 by comparing ISI 
results with the acceptance standards of IWB-3400; IWB
3518 for volumetric examination of welds and IWB-3519 
for visual examination of pump internal surfaces.  
Supplementary surface examination may be performed on 
interior and/or exterior surfaces when flaws are detected 
in volumetric examination. (7) Corrective Actions: Repair 
Is in conformance with IWA-4000 and IWI-4000 or GL 88
0 1. Continued operation without repair require that crack 
growth calculations be performed according to the 
guidance of GL 88-01 or other approved procedure. (8 & 
9) Confirmation Process and Administrative Controls: 
Site QA procedures, review and approval processes, and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Operating Experience: The comprehensive 
AMP outlined in NUREG-0313 and GL 88-01 addresses 
improvements in all elements that cause IGSCC and has 
provided effective means of ensuring structural integrity of 
the primary coolant pressure boundary.

I i



TV REACTOR VESSEL, NERNALS, AND REACTOR COOLANT SYSTEM 
CI. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

[Structure and J Region of 1Environ-i Aging 1Aging 
Item I Component I Interest I Material I nientj Effect JMechanism

C1.2.4 Recirculation Closure HSLAS . Loss of Stress 
Pump Bolting SA193 GrB7 Preload Relaxation 

xygenated 
ater 
dyd/or 

team at 8880C 
C1.2.4 Recirculation Closure HSLAS . Cumulative Fatigue 

Pump Bolting SA193 GrB7 Fatigue 
xygenated Damage 
xater 

[nd/or 
team at 

_88 0C
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1 REACTOR CO•LANTI' PRESSURE BOUNDARY (BoUiln Water Reactor)

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

Same as for the effect of wear on Item Same as for the effect of wear on Item C1.2.4 Closure No 
C 1.2.4 Closure Bolting for Recirculation Boltingfor Recirulation Pump.  
Pump.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 

life, according to the requirements of Safety Issue (GSI)- 190 is to be addressed. Insert # 1.  

ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or ANSI 
B3 1.1, or other evaluations based on 
cumulative usage factor (CUF).

DRAFT - 6/06/00IV Cl-17

(continued from previous page) 
The AMP monitors the effects of aging degradation on the 
intended function of closure bolting by detection of coolant 
leakage, and by detection and sizing of cracks by inservice 
inspection (ISI). Inspection requirements of ASME Section 
XI, Table IWB 2500-1, examination category.B-G- 1 for 
bolting greater than 2 in. in diameter specify volumetric 
examination of studs and bolts, and visual VT- I 
examination of surfaces of nuts, washers, bushings, and 
flanges. Examination category B-G-2 for bolting 2 in. or 
smaller specifies only visual VT- I examination of surfaces 
of bolts, studs, and nuts. However, because most failures 
have occurred in fasteners 2 in. or smaller, based on IE 
Bulletin 82-02. enhanced inspection and improved 
techniques are recommended. Inspection requirements of 
ASME Section XI testing category B-P specify visual Vf-2 
(IWA-5240) examination of all pressure retaining 
components during system leakage test (IWB-5221) and 
system hydrostatic test (IWB-5222). (4) Detection qf 
Aging Effects: Degradation of the closure bolting due to 
crack initiation, loss of prestress, or attrition of the closure 
bolting would result in leakage. The extent and schedule 
of inspection assure detection of aging degradation before 
the loss of intended function of closure bolting.  
(5) Monitoring and Trending: Inspection schedule of 
ASME Section X) are effective and adequate for timely 
detection of cracks and leakage. (6) Acceptance Criteria:, 
Any cracks in closure bolting are evaluated in accordance 
with IWB-3 100 by comparing ISI results with the 
acceptance standards of IWB-3400 and IWB-3515 and 
3517. (7) Corrective Actions: Repair and replacement is 
in conformance with IWB-4000 and guiddlnes and 
recommendations of EPRI NP-5769. (8 & 9) 
Coquwmation Process and Administrative Controls: 
Site QA procedures, review and approval processes, and 
administrative controls are implemented in accordance 
with requirements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (.10) Operating Experience: The bolting integrity 
programs developed and implemented in accordance with 
commitments made in response to NRC communications 
on bolting events have provided effective means of 
ensuring bolting reliability.



REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

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

CI.3.1 Valves Body CS 288 0C, Wall Erosion/ 
(Check, Oxygenated Thinning Corrosion 
Control, Hand, Water 
Motor
Operated, and 
Relief Valves) 

CI.3.1, Valves Body, CASS 2880C, Loss of Thermal 
CI.3.2 (Check, Bonnet Oxygenated Fracture Aging 

Control, Hand, Water Toughness Embrittle
MO, and Relief ment 
Valves)

CI.3.1.  
CI.3.2

Valves 
(Check, 
Control, Hand, 
Motor
Operated, and 
Relief Valves)

Valve Body, 
Bonnet

CASS, 
SS

Z88"C.  
)xygenated 
WVater

Crack 
Initiation and 
Growth

SCC, 
IGSCC

oy

_________ I J J .& a -
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
rl ir.Ar.Tnu r~nnANrr PRESURE BOUNDARY Boiling Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same as for the effect of Same asfor the effect of Erosion/Corrosion on Item C1. L.I Yes.  

Erosion/Corrosion on Item C1. 1. I main main steam piping and fittings. Element I 

steam piping andfittings. should be 
further 
evaluated 

Same as for the effect of Thermal Aging Same as for the effect of Thermal Aging Embrittlement on Yes, 

Embrittlement on piping and fUtings in piping and fittings in various reactor coolant pressure existence of 

various reactor coolant pressure boundary systems Items C1.1.5 - 0_ 1.1I. a suitable 

boundary systems Items C1.1.5 - AMP should 

C1.1.11. be evaluated
I - - - -

Guidelines of NUREG-0313, Rev. 2 and 
NRC Generic letter (GL) 88-01 and its 
Supplement 1; inservlce inspection in 
conformance with ASME Section XG 
(edition specified in 10 CFR 50.55a), 
Subsection IWB, Table IWB 2500-1.  
examination categories B-M- I for valve 
body welds and B-M-2 for valve body, 
and testing category B-P for system 
leakage. Coolant water chemistry is 
monitored and maintained in 
accordance with EPRI guidelines in TR
103515 and BWRVIP-29 to minimize the 
potential of crack initiation and growth.

(1) Scope of Program: The program includes preventive 
measures to mitigate stress corrosion cracking (SCC) and 
inservice inspection (ISI) to monitor the effects of SCC on 
intended function of the valves. NUREG-0313 and GL 88
01, respectively, describe the technical basis and staff 
guidance regarding the problem of IGSCC in BWRs.  
(2) Preventive Actions: Mitigation of IGSCC is by selection 
of material considered resistant to sensitization and 
IGSCC, e.g., low-carbon grades of cast SSs and weld 
metal, with a maximum carbon of 0.035% and minimum 
7.5% ferrite. Also, hydrogen water chemistry and 
stringent control of conductivity is used to inhibit IGSCC.  
M ,weve High-carbon grades of cast SS. e.g.. CF-8 and 
CF--SM may-be are susceptible to SCC. The aging 
management program must therefore rely upon ISI in 
accordance with GL 88-01 to detect possible degradation.  
(3) Parameters Monitored/Inspected: The AMP monitors 
the effects of SCC on intended function of the valves by 
detection and sizing of cracks by ISI. For welds NPS 4 or 
larger, the inspection requirements follow ;hose delineated 
in GL 88-01. Inspection requirements of Table IWB 2500
1, examination category B-M-2 specifies visual VT-3 
examination of internal surfaces of the valve. Inspection 
requirements of testing category B-P conducted according 
to IWA-5000 specify visual VT-2 (IWA-5240) examination 
of all pressure retaining components during system 
leakage test (IWB-5221) and system hydrostatic test (IWB
5222). Also, coolant water chemistry is monitored and 
maintained in accordance with EPRI guidelines in TR
103515 and BWRVIP-29 to minimize the potential of crack 
Initiation and growth. (4) Detection of Aging Pffects: 
Degradation of the valves due to SCC can not occur 
without crack initiation and growth; extent and schedule 
of inspection as delineated in GL 88-01 will assure 
detection of cracks before the loss of the intended function 
of the valves. (5) Monitoring and Trending: Inspection 
schedule in accordance with GL 88-01 should provide 
timely detection of cracks. All welds are inspected each 
inspection period from at least one valve in each group 
performing similar functions in the system. Visual 
examination is required only when the valve is 
disassembled for maintenance, repair, or volumetric 
examination. but at least once during the period. System 
leakage test is conducted prior to plant startup following 
each refueling outage, and hydrostatic test is conducted at 
or near the end of each inspection interval.  
(6) Acceptance Criteria: Any SCC degradation is
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
(•_1 RIu'A(r.TnD~ (•fT.ANTl PRI•STJR]• BOUNVDARY (BotllnU Water Reactori

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

C 1.3.3, Valves Seal Flange, Flange: At. U.LQj. Wear 
C 1.3.4 Closure CS, SS of Materil 

Bolting Bolting: xygenated 
HSLAS ater 

d/or 
team at 
880C 

C 1.3.1 Valves Valve Body,. CS. 2880C, Cumulative Fatigue 

thru (Check, Bonnet. CASS, SS Dxygenated Fatigue 
C1.3.3 Control, Hand, Seal Flange Arater Damage 

Motor
Operated, and 
Relief Valves) 

C 1.3.4 Valves Closure HSLAS . Loss of Stress 
Bolting SA193 GrB7 Preload Relaxation 

xygenated 
ater 
d/or 

team at 
880C 

C 1.3.4 Valves Closure HSLAS Cumulative Fatigue 
Bolting SA193 GrB7 Fatigue 

xygenated Damage 
ater 
d/or 

team at 
880C 

C1.4.1 Isolation Tub Tubes.": Crca SCA.  

iru Condense r • SS:BteaN& Initation and cUnanici
CI.4. channel Head, Tubesheet: Growth tc 

Channel h.ntea uha 

Shel: CS
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Ag.n. M Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

(continued from previous page) 
evaluated in accordance with IWB-3 100 by comparing ISI 
results with the acceptance standards of IWB-3400; IWB
3518 for volumetric examination of welds and 3519 for 
visual examination of valve internal surfaces.  
(7) Corrective Actions: Repair and replacement are in 
conformance with IWA-4000 and IWB-4000 or GL 88-01, 
and reexamination in accordance with requirements of 
IWA-2200. Continued operation without repair require 
that crack growth calculations be performed according to 
the guidance of GL 88-01 or other approved procedure.  
(8 & 9) Confirmation Process and Administrative 
Controls: Site QA procedures, review and approval 
processes. and administrative controls are implemented in 
accordance with requirements of Appendix B to 10 CFR 
Part 50 and will continue to be adequate for the period of 
license renewal. (10) Operating Experience: The 
comprehensive AMP outlined in NUREG-0313 and GL 88
01 has provided effective means of ensuring structural 
1nte-rltv nf the nrlmf-v coolant nressure boundary.

Same as for the effect of wear on Item Same as for the effect of wear on Item C1.2.4 Closure No 

C1.2.4 Closure Bolting for Recirculation Bolting for Recirculation Pump.  
Pump.  

Components have been designed or Fatigue is a time-limited aging analysis MTLAN to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic TLAA 
life, according to the requirements of Safety Issue (GSI)-190 is to be addressed•,1nsert # 1.  
ASME Section III (edition specified in 10 
CFR 50.55a), Subsection NB, or ANSI 
B3 1. 1, or other evaluations based on 
cumulative usage factor (CUF).  

Same as for the effect of wear on Item Same as for the effect of wear on Item C1.2.4 Closure No 
C1.2.4 Closure Bolting for Recirculation Bolting for Recirculaton Pump.  
Pump.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic T1AA 

life, according to the requirements of Safety Issue (GSI)- 190 is to be addressed. InsertAI.  
ASME Section III (edition specified in 10 
CFR 50.55a). Subsection NB. or ANSI 
B3 1. 1, or other evaluations based on 
cumulative usage factor (CUF).  

ASME Section XI (edition specified in 10 11) S.ope of Proaram: The program includes inservice Yes.  

CFR 50.55a or CLB). Table IWC 2500- I. inspection in accordance with ASME Section XI. and 91= 
examination category C-H for pressure should be augmented with temperature and radioactivity spefic 

retaining Class 2 components should be monitoring of the shell side water. and eddy current augmena 

augmented by a program of temperature testing of the tubes. 121 Preventive Actions: Monitor tIon 
and radioactivity monitoring of the shell Isolation condenser system performance based on the pmg=.am 

side water. and eddy current testing 0f plant technical snecifications and measurements of 
tubes temperature and radioactivity in the shell side water.  

Perform ASME Section X inspcections and eddY current
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Cl REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

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

ly 

C14.1 Isolatio Tubing Tubes. M Loss oQ Clenera.  
±ru Condenser ubh . : steam. Material Pittng.and 
Q1.4.4 Channel Head. i d Crevice 

ShellCS. SS: I Vorrosio 
Channel 

Hed: CS_
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TV REACTOR VESSEL, INTErALS. AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE _BOUNDARY 0(Bfling Water'Reactot) 

Existing Further 

Aging Management Program (AMP) Evaluation and TechruicaBasis Evaluation 

[continued from previous n•aoel 

testing. [3) Parameters Monitored/ Ingipeted: The 
temperature monitoring Is directly related to detecting 
leakage of the condensate return valves, the radioactlvity 
measurement. ASME Section Xi Inspections. and eddy 
current testing to detect tube cracking. M41 Detection of 

Aging Effects: Cumulative fatigue damage to condenser 
tubes would result in degradation of component 
performance. Monitoring of temperature would detect 
valve leakage: monitoring of radioactivity in shell side 

water and ASME insnection and eddy current testing 
assure detection of cumulative fatigue damage to 
condenser tubes before the loss of intended function of the 
component. 151 Monitoring and Trending: The results o! 
temperature and radioactivity monitoring are monitored 
and trended. 16) Aeeptance Criteria: The monitoring.  
testing and Inspection results are related to cumulative 
fatigue damage to condenser tubes and are compared with 

established acceptable limits. Results of Section XM 
leakage tests are evaluated in accordance with IWC-3 100 
and acceptance standards of IWC-3400 and IWB-3516.  
17) Corrective Actions: Root cause evaluation and 
appropriate corrective action Is taken when acceptable 
limits are exceeded or leakage is detected. Repair is in 
conformance with IWA-4000 and replacement is in 
accordance with IWA-7000. (8 & 91 Confirmation 
Process and Administrative Controls: Site QA 
procedures, review and approval processes. and 
administrative controls are implemented in accordance 
with reQuirements of Appendx B to 10 CFR Part 50 and 

will continue to be adeouate for the period of license 
renewal. [10) OOeratina Experience: Corating plant 
e rience with this AMP indicates timely detection of 
cumulative fatigue damage to condenser tubes.  

Same as for the effect of SCC Same as for the effect of SCC andUnantici-pated Cyclic Ye.  

andUnantici-pated Cyclic Loading on Loading on Items C 1.4.1 - CI .4.4 isolation condenser Dl= 

Items C1.4.1 - CI .4.4 isolation condenser o spcific 
coa~nnts.augmenta

uom 
Vzagcam

DRAFT'- 6/06/00IV CI1-23



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

~Structure andj Region of jaea Environ- I Aging jAging 
Itm Component Interest Maeil ment Effect JMechanism I________ A--1 imi2Ai-r~i r%^ Am mv--Qr ,,,....,M Wte Racor

aL Piping & 
F1 ittings

Small-Bore U%& 
PipIng fI Ozgenated 

WaItr
Initiation 

AndGrovLh

.1 1 1 I J -

palcd 
7hermal 
and 
Mechani
Cw1 
laad=n
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TV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANTSYSTEM 
C.I RAC•trtR COOLANT PRESSURE BOUNDARY (BolliWn Water Reactori)

ExistPing Further 

Aging Management Program (AMP) -Evaluation and Technical Basis Evaluation

Inservice inspection in conformance 
with ASME Section XM (edition specified 
in 10 CFR 50.55a). Subsection IWB.
'r..,...,. Tnm osan ¶ .aa� ,.�.... I �L.JI� I VV 12 £�IU�.J I. �AdIIflfl�1�ULflI U�LC�Ui V

B-J for pressure retaining welds in 
piping and testing category B-P for 
system leakagre. and primary water
�hemIstrv le monitored ann intained

in accordance with EPRI guidelines in 
TR- 103515 and BWRVIP-29 to minimie 
the 2otential of crack initiation and
9royA .

1Ii ScoWe 0? Froaran: The program mciuude prevciuve 
measures to inhibit cracking and inservice inspection (ISfl 
to monitor the effects of cracking on the intended function

�-.otnr PflAi2rIt system and

connected lines. (2) Preventive Actions: Coolant water 
chemistry is monitored and maintained according to EPRI 
guidelines in TR- 103515 and BWRVIP-29 tominimizethe 
ntentlal of crack initiation and growth. Also. hydrogen
water chemistry and , tent control of conductltv is
used to inhibht IGSCC. (3) Parameters Monitored/ 
Tnn.crted. The AMP monitors the effects of cracking on
the Inten .dr flnc-tion of ntinin and flttinfs bv detectlion

,'.-a,'IeQ � 1eaka�e hu IS! Inenection reoulrementsof
"T'able IW 501 xmrto ctgr - ncfe
surface examinatlonAi�rclrcumfrI�nh1aLand..1Qflglt1JdIflaI
welds in each nine or branch r-un less than 4 inches
nominal nine size 1NPSI, and cateuory B-P snecifies visual

Vr-2flWA-5240lexaminationofaILnressUrsI�la1fljDg
,'mrinents durdng system leakage test IWB-52211 and

n hydrostatic test {IWB-5222). However. inspection
in accordance with ASME Section XI does not require 
vnln~tripe aYrnmtion of nines less than NPS 4. A plant-

sPecUIC UC Sevarnination or a nondestructive

examination fNDEI that nermits insuection of the inside
surfaces of the nlinini should he conducted to ensure that
c-racking has not occurred and the comoonent intended
f inction will be maintained durins the extended oeriod.

(*1 D.'�te�tfnn ofAnf no Effects: Degradation of thcilnin�
rhiie to crackinu woidd result in leakare of coolant. A one-
time insrsction of a -.mnle of locations most suscentble
tn fr2(ieIV# •hniilrl he ucted to verlfv that service-
4�-,i u�Pldi .- r2V'IhInd is iint n*-i'itrrind in the small-bore

n-.4nina I~ss than T•Q A int~lmuind nine- ftl"ncrS. and

branch connections. Actual nsnection
ha.sed on risk-informed anoroaches and physical

mns should b

accp.ssihilitv, exnosure levels, and NDE exminations
t~ehniniie_ and loctions identified in NRC Information
TInrtint fl73 97-46. d'51 Mnnitnrina ad Trendina: System

test is conducted prior to plant startup following
each refueling outage, and hydrostatic test at or near the
end of each insn~ection interval. The
insnection will be used to dictate the I

cuzlts of one-time
= of future

Insnections. (6) Accevtonc 110 An!LrCkYaflt
conditions that may be detected durtrg the leakage tests

ar, e~valuated In accordance with 1WC-351.
P73 (•rrwct1,,e Aetions: Renair is in conformance with

40A.0 and R.-400- renlacement according to IWA-
7000 and IWB-7000.If de e examination is

emnloved. rena•ir and reolacement are in accordance with
A rMF. -cor-tlon XM rules. 18 & 91 Confirmation Process

and

nistrative Controls: Site OA nrocedures, review
I nre-ese and administrative controls are

4,m¶nl,,m,nfl•,t in avr n�-e with i-eniiirements of Annendix

B to 10 CFR Part 50 and will continue to be adequate for 
the neriod of license renewal. (101 Qpeatn arfece:
C•rackina has occurred in HPCI nininif fIN 8g-801 and
instrument lines fLER 50-249I/•.-203-1l due to thermal
and mechanical loadin•.

__and_________________ 3 -
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Elements 3 

and4 

further 
ealuated

of reactor coolant aystem and
Table PVWD 2500- 1. examintiaonl cattego=

the intended function of 111p g and IILU= by detectio
cracks and leakagc b IS[, Insp=tjon reQuimments of

Table IWB 2500-1 - examimilon categgly B-J a=cifies

surface examination for circ mferentiaj and longitudinal

welds in each p1pe or branch run less than 4 inches

nominal pipc size MCA. and categoly B-P =cifles visual

Vr-2 flWA-52401 examination of all pressure reta

inaition or a nondestructive
f-mmination WDE) that ycrmits inspcctlon of the inside

mrfaces of the piping should be conducted to ensurc that

crackin-dhas not occurred and the compgrient intended

function will be maintained during the extended pfAod.

M Detection QfAWng gfficts: DegEadation of the p1l2ing

due to crackina would result in leakagc of coolant. A one-
time insp
to crackinL, should be,

induced weld crackin is not fjthesmall-bore
p .  i ig less than NP-S

b r n c ... . . . ... . .. .. . . . ul... .. ...

based on risk-tnformed approaches and physical

accessibility exposure levels anti NDF- cxanjjnatj=
techninuesand locations identifled in NRC nform2tion

,•I f5) Monitorng.a.d....... ..... t

-- T

end of each insR=Iion interval, The

inspcetfons. 16) Ac=tance CrIterigu AM relevant

conditions that may be detected during the Iralsagc-tcaLl

are evaluated in accordance with IWC-3516.

[In Corrective Actions: Repair is in conformance with
|vz•MA, . ... .. .

7000 and IMM.

emnloved, repair and rpplacernent are in accordance with

implemented in ar withuirements of Appcndix

Cracking has occurred in HPCI nining fIN 89-801 an

instrumýnt lines fLER 50-24 ie to thermal

SJ S.... J . ...

' l**alra €
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1V REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT'SYSTEM 
.- 11 UU Af'Tl-r1nnT AwJPR1!S URE BOUNDARY (Sollfin Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism _______ 

QI.5. £Cmwlro Rd Pipings and 55C Srs 
Drive CRD1 Fittings Iniiation Coroi 
Hydr-ulic (Outside anrQrh 1cld 

C151 Contro Rd PJipngs and 55 Qygenate Crack Srs 
C .54 Drive(CRD Fittings. d Water up Initiation rorrost 

C1.5.1 ControlBod Pipings and rarbon Qgenate Cumulative Fatigu~ 
* . .4 Drive fCRD) FitiLnag tel d Watewu Fatigue 
* 1. 5 Hydrauli Fite. 2 R8 DAM=g 

C 1 52 Control Rd Vav od 5 Qagenat Crac trs 
Drive (CRDI d Water u Inititio Corrosion 

Hydraul to 988C and G C£ Wng 

C 1 5. Control Rod Pump Casing 55 Q3yglnaIt Crac trs 

DrivLe (RD Water up niltiatian Corrsi 
Hydrauli to 288(- andGrowth rracd~ng
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

CI. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

.•eaching of chlorides from insulation Plant specific aging management program is to be Yes.  

Jackets and other sourses can cause eauated, no generic 

externan-initiated transgranular stress 
corrosion crackina ITGSCCI in the 
stainless steel heat-traced lines. Plant 
specific aging management program 
should be implemented.  

Same as for the effect of SCCIIGSCC on Same as for the effect of SCC/IGSCC on pingt and fittings Ys 

nining and fittings in Items Cl .1.1 thru in ltems Cl . 1l thru ClI 11. l lRVI.  

Components have been designed or Fatigue Is a time-limited aging analysis rIrAA) to be Y= 

evaluated for fatigue for a 4Oy design performed for the period of license renewal. and Generic IL&& 
life. according to the reguirements of Safety Issue (GSI1-190 is to be addressed. Insert #1.  

ASME Section III (edition specifled in 10 
CFR 50.55a). Subsection NB. or ANSI 
B3 1.1. or other evaluations based on 
cumulative usage factor (CUFI.  

Same as for the effect of SCCIGSCC on Same as for the effect of SCC/IGSCC on Item C1.3.1 valve Io 
Item C1.3.1 valve bodu.  

Same as for the effect of SCCI[GSCC on Same as for the effect of SCCI[GSCC on Item C1.2.1 XQ 
Item C 1.2.1 recirculation 2u=r.u recirulation nump bowl/casing.
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REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Bolling Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest MaterIa] ment Effect Mechanism

Control Rod 
Drive CRD) 
Hydraulil 
5ystm

Accumulator, 
Scram 

Volume

,Carbon 
5Steel Qt 28nale 

d Water up
Loss of 
.MaterW General.  

and 
Crevic 
Corrosion
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Inserts

Insert #I1 

The staff recommendation for the closure of GSI-190 is contained in a December 26. 1999.  

memorandum from Ashok Thadani to William Travers. The staff recommended that licensees 

address the effects of the coolant environment on component fatigue life as aging management 

programs are formulated in support of license renewal. One method acceptable to the staff of 

satsfying this recommendation is to assess the impact of the reactor coolant environment on a 

sample of critical components. These critical components should include, as a minimum, those 

components selected in NUREG/CR-6260, "Application of NUREG/CR-5999 Interim Fatigue 

Curves to Selected Nuclear Power Plant Components." The sample of critical components can be 

evaluated by applying environmental correction factors to the existing code fatigue analyses.  

Formulas for calculating the environmental life corrections factors for carbon and low-alloy 

steels are contained in NUREG/CR-6583, 'Effects of LWR Coolant Environments on Fatigue 

Design Curves for Carbon and Low-Alloy Steels." The formula for calculating the environmental 

life corrections factor for stainless steels is contained in NUREG/CR-5704, "Effects of LWR 

Coolant Environments on Fatigue Design Curves of Austenitic Stainless Steels." 

Insert #2 

The reactor vessel internals receive a visual inspection (VT-3) according to Category B-N-3 of 

Subsection IXB, ASME Section XI. This inspection is not sufficient to detect the effects of 

changes in dimension due to void swelling.  

An acceptable alternative AMP consists of the following: oy 

1. Participation in industry programs to address the significance of change in dimensions due to 

void swelling.  

2. Implementation of an inspection program should the results of the industry programs indicate 

the need for such inspections.  

Insert #3 

Components containing Nb are considered susceptible and require evaluation on a case-by-case 

basis.  

Insert #4 

(1) Scope of Program: The program includes inservice inspection (ISI) to monitor the condition 

of components that depend on preload, and repair and/or replacement as needed to maintain
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the capability to perform the intended function. (2) Preventive Actions: No practical 
preventative actions are possible. (3) Parameters Monitored/lnspected: The AMP utilizes ISI to 
monitor the effects of stress relaxation on the intended function of the component by detection 
and sizing of cracks that could be formed by excessive vibration etc. that may occur if the 
preload is lost. Table IWB-2500, category B-N-3 specifies visual VT-3 examination of all 
accessible surfaces of reactor internals. Because VT-3 inspection can only detect degradation 
that occurs after the loss of preload, it may be adequate if there is sufficient redundancy that 
loss of some bolting between inspections is accepatable. In some cases additional inspection 
may be required. (4) Detection of Aging Effects: As part of the AMP it may be possible to 
identify acceptable levels of preload and demonstrate whether under the fluence of interest 
whether loss of acceptable preload is likely. VT-3 may not be adequate to detect tight cracks.  
Also, creviced regions are difficult to inspect visually. Supplementary inspections by techniques 
such as ultrasonic testing (UT) or other nondestructive methods may be needed to detect 
cracking in inaccessible regions. (5) Monitoring and Trending: Inspection schedule in 
accordance with IWB-2400 is adequate for timely detection of cracks. (6) Acceptance Criteria: 
Any degradation is evaluated in accordance with IWB-3520. (7) Corrective Actions: Repair and 
replacement are in conformance with IWB-3140. (8 & 9) Conrirmation Process and 
Administrative Controls: Site QA procedures, review and approval processes, and 
administrative controls are implemented in accordance with requirements of Appendix B to 10 
CFR Part 50 and will continue to be adequate for the period of license renewal. (10) Operating 
Experience: There are no reports of stress relaxation producing damage in reactor vessel 
internals.  

Insert #5 

The inspection guidance In BWRVIP-75 is under staff review. The topical (BWRVIP-75) when 
approved by the staff may serve to replace the inspection extent and schedule in GL 88-01.  

Insert #6 

The guidance for weld overlay repair, stress improvement or replacement is provided in GL 88
0 1, Code Case N 504- 1, or ASME Section XI.  

Insert #7 

The extent and schedule of the inspections and test techniques prescribed by the program are 
designed to ensure continued tube integrity and that aging effects will be discovered an repaired 
before there is a loss of intended function.
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Insert #8 foriginally defined as OKC-steam)

The staff recommendation for the closure of GSI-190 is contained in a December 26, 1999, 
memorandum from Ashok Thadani to William Travers. The staff recommended that licensees 
address the effects of the coolant environment on component fatigue life as aging management 
programs are formulated in support of license renewal. An acceptable method of satisfying this 
recommendation is to use the high-temperature water data to assess the environmental effects 
on fatigue life.
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