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Al. Reactor Vessel (Boiling Water Reactor) 

Al. 1 Top Head Enclosure 

A1.1.1 Top Head 

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

A1.1.3 Head Flange 

Al. 1.4 Closure Studs and Nuts 

A1.1.5 Vessel Flange Leak Detection Line 

A1.2 Vessel Shell 

A1.2.1 Vessel Flange 

A1.2.2 Upper Shell 

A1.2.3 Intermediate (Nozzle) Shell 

A1.2.4 Intermediate (Beltline) Shell 

A1.2.5 Lower Shell 

A1.2.6 Beltline Welds 

A1.2.7 Attachment Welds 

A 1.3 Nozzles 

A1.3.1 Main Steam 

A1.3.2 Feedwater 

A1.3.3 High Pressure Coolant Injection (HPCI) 

A1.3.4 High Pressure Core Spray (HPCS)
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A1.3.5 Low Pressure Core Spray (LPCS) 

A1.3.6 CRD Return Line 

A1.3.7 Recirculating Water (Inlet & Outlet) 

A1.3.8 Low Pressure Coolant Injection (LPCI) or RHR 
Injection Mode 

A 1.3.9 Isolation Condenser Supply 

A1.4 Nozzles Safe Ends 

A1.4.1 High Pressure Core Spray (HPCS) 

A1.4.2 Low Pressure Core Spray (LPCS) 

A1.4.3 CRD Return Line 

A1.4.4 Recirculating Water (Inlet & Outlet) 

A1.4.5 Low Pressure Coolant Injection (LPCI) or RHR 
Injection Mode 

A1.5 Penetrations 

A1.5.1 CRD Stub Tubes 

A 1.5.2 Instrumentation 

A 1.5.3 Jet Pump Instrument 

A1.5.4 Standby Liquid Control 

A1.5.5 Flux Monitor 

A1.5.6 Drain Line 

A1.6 Bottom Head
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A1.7 Control Rod Drive Mechanism 

A1.7.1 Housing 

Al.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 B11), 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)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment I Effect jMechanism References

Top Head 

Enclosure (with 

cladding)

Top Head, 

Nozzles (Vent, 

Top Head 

Spray or 

RCIC, and 

Spare), Head 

Flange

SA302-Gr B, 

SA533-Gr B, 

SA336, 

with stainless 

steel (SS) 

cladding

288°C 
Steam

Crack 
Initiation 
and 
Growth

Stress 
Corrosion 

Cracking 
(SCC), 
Inter
granular 
Stress 
Corrosion 
Cracking 
(IGSCC)

NUREG-0313, 

Rev. 2.  

NRC GL 88-0 1.  

NRC GL 88-0 1, 

Sup. 1.  

ASME Section XI, 
1989 Edition or 

later approved 

Eidtions.  

EPRI-103515, R2 

(BWRVIP-79) or 

later version.

DRAFT- 12/06/99
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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

See Chapter 11 for: 

ISI AMA 

Primary Water Chemistry AMA

See Chapter 11 No

DRAFT- 12/06/99

IV

IV A 1-7



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 References 

A.l.3 Top Head Head Flange SA302-Gr B, 288°C Cumulative Fatigue ASME Section III, 
Enclosure SA533-Gr B, Steam Fatigue 1989 Edition.  

SA336, Damage 

with or 

without SS 

cladding

SA193

Gr B7, 

SA540

Gr B23/24, 

SA320

Gr IA3 

(AISI 4340), 

SA194-Gr 7

Air, 

Leaking 

Oxygenated 

Water and/or 

Steam at 

2880 C

Crack 

Initiation 

and 

Growth

SCC, 

IGSCC

ASME Section XI, 
1989 Edition or 

later approved 

Editions.  

RICSIL 055R1.  

Reg. Guide 1.65.  

ASME Section III, 
1989 edition.

DRAFT- 12/06/99
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1V 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. TLAA 
life, according to the requirements of Move to 
ASME Section III (edition specified in 10 Chapter 
CFR 50.55a), Subsection NB, or Section I 11 
(Power Boilers) and Section VIII, Division 
1 (Unfired Pressure Vessel).

See Chapter 11 for: 

ISI AMA 

Primary Water Chemistry AMA

See Chapter 11 No

I ______________
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL 1Railin• Water Reactori

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

Al.1.5 Top Head Vessel Flange Stainless Steel Leaking Crack SCC, Plant Technical 
Enclosure Leak Oxygenated Initiation IGSCC Specifications.  

Detection Water and/or and 
Line Steam up to Growth EPRI-103515, R2 

288°C (BWRVIP-79) or 

later version.  

A1.2.1, Vessel Shell Vessel SA302-Gr B, 288°C Cumulative Fatigue ASME Section III, 
A1.2.2 Flange, SA533-Gr B, Steam Fatigue 1989 Edition.  

Upper Shell SA336 Damage 

with SS 

cladding 

A1.2.3 Vessel Shell Intermediate SA302-Gr B, 288-C, Cumulative Fatigue ASME Section III, 
thru (Nozzle) Shell, SA533-Gr B Oxygenated Fatigue 1989 Edition.  
AI.2.6 Intermediate with Water, Damage 

(Beltline) 308, 309, max 5x10 9 

Shell, Lower 308L, 309L n/cm2 .s 

Shell, Beltline cladding 

Welds
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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 

See Chapter 11 for. See Chapter 11 

ISI AMP 

See Chapter II for. See Chapter II No, unless 

ISI AMP leak 

ISI AMA for leak test. detected in 

ISI 

Program 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Move to 
evaluated for fatigue for a 40 y design performed for the period of license renewal. TLAA 
life, according to the requirements of Chapter 11 
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).  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Move to 
evaluated for fatigue for a 40 y design performed for the period of license renewal. TLAA 
life, according to the requirements of Chapter 11 
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).
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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 References 

A1.2.4 Vessel Shell Intermediate SA302-Gr B, 288-C, Loss of Neutron Appendices G & H 
(Beltline) SA533-Gr B Oxygenated Fracture Irradiation to 10 CFR Part 
Shell with Water, Toughness Embrittle- 50, 

308,309, 5x,0 8 
- ment Reg. Guide 1.99, 

308L,309L 5x10 9  
NRC GL 88-11, 

Cladding n/cm2 .s NRC GL 92-11, 

Rev. 1.  

BWRVIP-74
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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 The TLAA should evaluate the impact of neutron 
integrity is assured by fracture embrittlement on: (a) the adjusted reference temperature, 
toughness and material surveillance the plant's pressure temperature limits, and the need for 
program requirements set forth in inservice inspection of circumferential and axial reactor 

Appendices G and H to 10 CFR Part 50, vessel welds, (b) the Charpy upper shelf energy, and 
and methodology of Regulatory Guide (c) the equivalent margins analyses performed in 

1.99, Rev. 2, implemented through accordance with 10 CFR 50, Appendix G. Reactor 
Generic Letters (GLs) 88-11 and 92-01 surveillance program requires that the existing reactor 
Rev. I and Supplement 1, to predict vessel material surveillance program be evaluated to 

effects of neutron irradiation on reactor determine whether there is sufficient material data and 
vessel materials. Upper shelf energy dosimetry to monitor irradiation embrittlement at the end 

(USE) is maintained at acceptable levels of the license renewal term and whether operating 

for 54 effective full power years (EFPY) restrictions (i.e., inlet temperature, neutron spectrum and 
per BWRVIP-74. flux) are necessary. If surveillance capsules are not 

removed during the license renewal term it will be 

necessary to establish operating restrictions to ensure the 

plant is operated within the environment of the 

surveillance capsules.  

Yes 

BWRVIP 

Guideline
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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 References 

A1.2.6 Vessel Shell Beltline Low-alloy steel 288°C, Loss of Neutron Appendices G & H 

Welds (LAS) Oxygenated Fracture Irradia-tion to 10 CFR Part 
weldments Water, Toughness Embrittle- 50, 

with 5x10 8 - ment Reg. Guide 1.99, 

308,309, 5x10 9  
NRC GL 88-11, 

308L, 309L n/cm2 .s "NRC GL 92-11, 

cladding Rev. 1.  

BWRVIP-74 

A1.2.7 Vessel Shell Attachment SS, 288°C, Crack SCC, ASME Section XI, 

Welds Inconel 182 Oxygenated Initiation IGSCC 1989 Editions or 

Water and later approved 
Growth Editions.  

EPRI-103515, R2 

9BWRVIP-79) or 

later version.
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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-limited 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 Move to 
program requirements set forth in fluence of greater than 1017 n/cm2 (E>1 MeV) at the end TLAA 
Appendices G and H to 10 CFR Part 50, of the license renewal term. The TLAA should evaluate Chapter 11 
and methodology of Regulatory Guide the 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 and Supplement 1, to predict circumferential and axial reactor vessel welds, (b) the 
effects of neutron irradiation on reactor Charpy upper shelf energy, and (c) the equivalent margins 
vessel materials. Upper shelf energy analyses performed in accordance with 10 CFR 50, 

(USE) is maintained at acceptable levels Appendix G. Reactor surveillance program requires that 
for 54 effective full power years. the existing reactor vessel material surveillance program 

be evaluated to determine whether there is sufficient 
material data and dosimetry to monitor irradiation 

embrittlement at the end of the license renewal term and 
whether operating restrictions (i.e., inlet temperature, 
neutron spectrum and flux) are necessary. If surveillance 

capsules are not removed during the license renewal term 
it will be necessary to establish operating restrictions to 
ensure the plant is operated within the environment of the 

surveillance capsules.  

See Chapter I I for: See Chapter 11 No 

ISI AMA Inspect per BWRVIP-48 

Primary Water Chemistry AMA
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1V 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 References 

A1.3.1 Nozzles Main Steam SA508-C12 288°C Cumulative Fatigue ASME Section III, 

with or Steam Fatigue 1989 Edition.  
without SS Damage 

Cladding 

A1.3.2 Nozzles Feedwater, SA508-C12 Up to 288°C, Crack SCC, ASME Section XI, 
thru HPCI, with SS Oxygenated Initiation IGSCC 1989 Edition or 
A1.3.9 HPCS, Cladding Water and later approved 

LPCS, Growth Editions.  

CRDRL, 
Recirculating EPRI- 103515, R2 
Water, (BWRVIP-79) or 
LPCI, later version.  
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

See Chapter 11

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. TLAA 
life, according to the requirements of Move TLAA 
ASME Section III (edition specified in 10 to Chapter 

CFR 50.55a), Subsection NB, or Section 1 11 
(Power Boilers) and Section VIII, Division 

1 (Unfired Pressure Vessel).  

See Chapter 11 for: See Chapter 11 No 

ISI and Primary Water Chemistry AMA
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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 References

L __________ I __________ J ________________
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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

See Chapter 11
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL Boiling Water Reactorl

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

A1.3.2 Nozzles Feedwater, SA508-C12 Up to 288°C, Cumulative Fatigue ASME Section III, 
A1.3.6 CRDRL with or Oxygenated Fatigue 1989 Edition or 

without SS Water Damage later approved 

cladding Editions.  

NUREG-0619; 

BWRVIP-74 

GE-NE-523-A71

0594 

A1.3.8 Nozzles LPCI (or RHR SA508-C12 Up to 288°C, Loss of Neutron Appendices G & H 

Injection Oxygenated Fracture Irradiation to 10 CFR Part 
Mode) Water, Toughness Embrittle- 50, 

5x10 8
- ment Reg. Guide 1.99, 

5xi0 9  
GL 88-11, 

n/cm2 "s GL 92-11, Rev. 1.  

BWRVIP-74 

A1.4.1 Nozzle Safe HPCS, SS, Up to 288°C, Crack SCC, NUREG-0313, 

thru Ends LPCS, SB- 166 Oxygenated Initiation IGSCC Rev. 2.  
A1.4.5 CRDRL, (Inconel 182 Water and NRC GL 88-0 1.  

Recirculating butter, and Growth NRC GL 88-01, 

Water, Inconel 82 Sup. 1.  
LPCI or RHR or 182 weld) ASME Section XI, 

Injection 1989 Edition or 

later approved 

Editions.  
Reg. Guide 1.45.  

EPRI-103515, R2 
(BWRVIP-79) or 

later version 

BWRVIP-75 

Operating 
Experience 

NRC IN 82-39.  

NRC IN 84-4 1.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM Al. REACTOR VESSEL (Boilin• Water Reactnr)

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

The feedwater and CRDRL nozzles are Fatigue is a time-limited aging analysis (TLAA) to be No 
inspected in accordance with NUREG- performed for the period of license renewal, and Generic 
0619 or the BWROG alternative to the Safety Issue (GSI)-190 is to be addressed.  
NUREG which received final NRC The ISI AMA as augmented by NUREG-0619 or the NRC 
approval on March 10, 2000. In either approved (3/10/00) BWROG alternative (GE-NE-523-A71
case, the inspection program was 0594) is sufficient to manage fatigue and ensure 
specifically designed to monitor the component integrity.  
components for potentially detrimental No additional analysis needed.  
effects associated with fatigue. NUREG

0619 is the NRC's provision to address 
the concern and the BWROG alternative 
provides an option that is acceptable to 

NRC. Therefore, as long as either of 

these programs is implemented, fatigue 
of these locations is adequately 

managed.  

For a 40 y design life, pressure vessel Yes, 
integrity is assured by fracture TLAA 
toughness and material surveillance Move to 
program requirements set forth in TLAA 
program requirements set forth in Chapter 11 
Appendices G and H to 10 CFR Part 50, 

and methodology of Regulatory Guide 
1.99, Rev.2, implemented through 
Generic Letters (GSs) 88-11 and 92-01 
Rev. I and Supplement 1. to predict 

effects of neutron irradiation on reactor 

vessel materials.  

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. diameter, and reactor vessel attachments and 

appurtenances. Although these guidelines primarily 
See Chapter I I for: address austenitic SS components, they are also applied 
ISI and Primary Water Chemistry AMP to nickel alloys. 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 and by special processing such as solution 
heat treatment, heat sink welding, and induction heating 

or mechanical stress improvement (SI). Inconel 82 is the 
only nickel base weld metal considered to be resistant to 
IGSCC. (3) Parameters Monitored/Inspected: The AMP 
monitors the effects of IGSCC on the intended
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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 References
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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) 

function of reactor vessel nozzle safe ends by detection and 

sizing of cracks by inservice inspection (ISI). Inspection 

requirements of ASME Section XI, 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 1 in. on the buttered side and 1/2 in. on 

the other. 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 XI, or any other formal program 

approved by the NRC. Visual VT-2 (IWA-5240) 

examination is performed for all pressure retaining 

components during system leakage test (IWB-522 1), 
conducted prior to plant startup following each refueling 
outage, and during system hydrostatic test (IWB-5222) 

conducted at or near the end of each inspection interval.  

(4) Detection of Aging Effects: Aging effects degradation 

of the nozzle safe ends 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 nozzle safe ends. (5) Monitoring and 

Trending: Inspection schedule of ASME Section XI should 
provide for timely detection of cracks. Inspection schedule 
and sample size specified in Table 1 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, or welds that have been treated by stress 
improvement (SI) or reinforced by weld overlay.  

(6) Acceptance Criteria: Any IGSCC degradation is 

evaluated in accordance with IWB-3100 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. (7) 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 88-01 or other approved procedures. (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
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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 References 

AI.4.3 Nozzle Safe CRDRL SS, Up to 288°C, Cumulative Fatigue ASME Section III, 
Ends SB-166 Oxygenated Fatigue 1989 Edition or 

(Inconel 182 Water Damage later approved 

butter, and Editions.  
Inconel 82 ANSI B31.1 

or 182 weld) 

A1.5.1 Penetrations CRD Stub SS, Up to 288°C, Crack SCC, NUREG-0313 
thru Tubes, SB-167 Oxygenated Initiation IGSCC 
A1.5.6 Instrumenta- Water and ASME Section XI, 

tion, Growth 1989 Edition or 
Jet Pump later approved 
Inst., Standby Editions.  

Liquid 
Control, EPRI-103515, R2 

Flux Monitor, (BWRVIP-79) or 
Drain Line later version.  

BWRVIP-49 

BWRVIP-27 

BWRVIP-47 

Operating 

Experience 

NRC IN 82-39.  

NRC IN 84-4 1.
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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) 

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 

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. TLAA 
life, according to the requirements of Move to 
ASME Section III (edition specified in 10 Chapter 11 
CFR 50.55a), Subsection NB, or ANSI 

B3 1.1, or other evaluations based on 

cumulative usage factor (CUF).  

See Chapter 11 for: See Chapter 11 No 

ISI AMA 

Primary Water Chemistry AMA
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL IBoilin• Water Reactori

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

A1.5.1 Penetrations CRD Stub SS, Up to 288°C, Cumulative Fatigue ASME Section III, 
thru Tubes, SB-167 Oxygenated Fatigue 1989 Edition.  
Al .5.6 Instrumenta- Water Damage 

tion, BWRVIP-49 
Jet Pump BWRVIP-27 

Inst., BWRVIP-47 

Standby 

Liquid 

Control, 

Flux Monitor, 
Drain Line 

A1.6 Bottom Head - SA302-Gr B, Up to 288°C, Cumulative Fatigue ASME Section III, 
SA533-Gr B Oxygenated Fatigue 1989 Edition.  

with Water Damage GSI- 190.  

308, 309, 

308L, 309L 

cladding 

A1.7.1 Control Rod Housing SS Up to 288°C, Crack SCC, ASME Section XI, 
Drive (CRD) Oxygenated Initiation IGSCC 1989 Edition or 
Mechanism Water and later approved 

Growth Editions.  

EPRI-103515, R2 

or later version.  

BWRVIP-58.
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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

All of these components were evaluated 

as part of the BWRVIP program. The 

evaluations are documented in BWRVIP

49 for instrument penetrations, 

BWRVIP-27 for the standby liquid 

control penetration and BWRVIP-47 for 
lower plenum components (bottom head 

components and penetrations). The 

BWRVIP evaluations considered the 

degradation mechanisms that would 

affect the components and required 

inspections to ensure continued integrity

See Chapter 11

Fatigue is a time-limited aging analysis (TLAA) to be 

performed for the period of license renewal, and Generic 

Safety Issue (GSI)-190 is to be addressed.  

The BWRVIP program considered all modes of degradation 

for the covered components. The insurance program 

ensures the component will be able to perform its 
intended function. No additional analysis is required.

-I-
No

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.  

ASME Section III (edition specified in 10 

CFR 50.55a), Subsection NB, or VIII, 

Division 1 (Unfired Pressure Vessel).  

See Chapter 1 for: See Chapter 11 No 

ISA AMA 

Primary Water Chemistry AMA
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL IBoiline Water Reactor|

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

AI.7. 1 CRD Housing SS Up to 288°C, Cumulative Fatigue ASME Section III, 

Mechanism Oxygenated Fatigue 1989 Edition.  

Water Damage ANSI B3 1.1.  

BWRVIP-47 

A1.8 Support Skirt & - SA533-Gr B Ambient Cumulative Fatigue ASME Section III, 

Attachment (Welds SS or Temperature Fatigue 1989 Edition or 
Welds Inconel 182) Air Damage later approved 

Editions.
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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

See Chapter 11

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. TLAA 
life, according to the requirements of Move to 
ASME Section III (edition specified in 10 TLAA 
CFR 50.55a), Subsection NB, or other Chapter 11 

evaluations.  

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. TLAA 
life, according to the requirements of Move to 
ASME Section III (edition specified in 10 TLAA 
CFR 50.55a), Subsection NB, or other Chapter 11 
evaluations.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION-_ 
COMMENT # TITLE ITEM NO, PAGE REVIEWER COMMENT/CHANGES 

IV Al-i Reactor Vessel All All The heading for all pages reads "Pressurized Water Reactor" and 
(BWR) should be changed to "Boiling Water Reactor." 

IV A1-2 Reactor Vessel Entire GALL multiple See words in insert 4. The subsections referenced should be deleted.  
(BWR) The reason for the change is to have the GALL be consistent with 

current regulations that require licensees at their next 120 month 
update to use a different edition. Since the NRC is considering the 
position that once a plant is baselined at the 1996 Addenda any other 
update performed by a licensee will be voluntary, it seems sensible 
that the NRC position on license renewal would be based on the 
code edition most likely to be in place. However, it should be noted 
that for almost all the references, the inspection requirements 
referenced in GALL still exist in the later editions, although they 
may be located in different paragraphs.  

IV A 1-3 Reactor Vessel A 1.1.1 IV A 1-4 and 1. NUREG-0313 and GL 88-01 are appropriate as references for 
(BWR) through IV Al-5 the top head and head flange only to the extent that the NRC 

** Al.1.3 position on IGSCC and materials is documented in them. As 
such it provides a technical basis for the NRC to conclude that 
cladding cracking, and the potential for cladding cracking to 
propagate into the RPV/head is not a concern.  

2. In every case in the report BWRVIP-29 and EPRI TR-103515 
are listed as separate documents. They in fact are the same 
document and the TR-103515 should have been shown in 
parentheses. Also, the water chemistry guidelines have been 
updated so that the correct reference for water chemistry should 
now be shown as BWRVIP-79 (TR-103515,R2). See insert 3.  

3. Under the AMP column the sentence that begins with 
"Prevention is by material selection.." should have the phrase 
"NUREG-0313, Rev.2 and of" deleted. It should now read: 
Prevention is by material selection in accordance with 
guidelines of Regulatory Guide 1.43 for control of stainless 
steel cladding of low-allow steels. The reason for the change is 
that NUREG-0313 applies only to piping and nozzle welds.  
Further, since the provisions in the NUREG were developed in
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION
COMMENT # TITLE ITEM NO. PAGE RE~VIE WER COMMENT/CHANGES 

the mid- 1980's, the only materials that would have been 
selected using those criteria would have been pipe replacement 
materials. Note that the "Preventative Actions" item for the 10 
criteria is correct.  

4. BWRVIP-74 should be added under the "References" column.  
It addresses vessel issues for the renewal period.  

5. The existing AMP column should specify ISI AMA and 
Primary Water Chemistry AMA. See GALL Insert #s 8 & 9.  

IV A1-4 Reactor Vessel Al.1.5 IV A1-8 and The NRC states under AMP that existing programs may not be 
(BWR) Al-9 capable of detecting SCC of vessel flange leak detection line.  

However, some licensees have this line in their Class I boundary 
and as such look at it as part of the Class 1 pressure test each outage.  
I believe that the AMP column should reflect that Section XI 
pressure testing is adequate for the finding SCC in the leak detection 
line outboard of the RPV flange.  

IV AI-5 Reactor Vessel A1.2.3 through IV Al-8 et A maximum neutron flux of 5x109 n/cm 2-s is given in the 
(BWR) A1.2.6 seq. "Environment" column. Such environmental limits are useful for 

license renewal applicants, and similar types of information should 
be included in the "Material" and "Environment" columns elsewhere 
in the report. For example, for Item A1.1.1 through Al.1.3, 
maximum carbon content and minimum ferrite content should be 
identified in the "Material" column, rather than in the "Evaluation 
and Technical Basis" column. Similarly, material selection in 
accordance with NUREG-0313, Rev. 2, and satisfaction of material 
requirements in Regulatory Guide 1.43 should be identified in the 
"Material" column, rather than in the "Aging Management Program" 
column. All of these items are related to a determination by the 
license renewal applicant of the potential significance of the aging 
degradation effects, rather than a determination of the adequacy of 
an aging management program.  
This is also listed as a generic technical issue 2.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION
COMMENT # TITLE ITEM NO. PAGE REVIEWER COMMENT/CHANGES 

IV Al-6 Reactor Vessel A1.2.3 through IV Al-9 and 1. The "Further Evaluation" column should be revised to say 
(BWR) Al.2.6 Al-10 "No".  

2. This line item should be deleted. NUREG-0313 and GL 88-01 
are appropriate as references for the RPV only to the extent that 
the NRC position on IGSCC and materials is documented in 
them. As such it provides a technical basis for the NRC to 
conclude that cladding cracking, and the potential for cladding 
cracking to propagate into the RPV is not a concern. This is 
correctly shown under "Scope of Program". BWRVIP-05 
evaluated the postulated case where a cladding crack is aligned 
perfectly with a manufacturing flaw in RPV base metal and 
showed that growth by SCC is not a concern. No structural or 
pressure boundary credit is taken for the cladding layer and as 
such there is no reason to manage this issue.  

3. BWRVIP-74 should be added to the "References" column. It 
addresses vessel issues for the renewal period.  

IV A1-7 Reactor Vessel A1.2.4 IV Al-il This is a TLAA and should be moved to a separate section (see 
(BWR) generic technical issue list.) 

This is one of the 17 open license renewal technical issues identified 
and described in EPRI TR-107521 (NEI/NRC 98-0036; Neutron 
Irradiation Embrittlement - Definition of the Reactor Vessel 
Beltline) - see generic technical issue list 4.  

1. The "Evaluation and Technical Basis" column contains language 
that is repeated in many locations throughout the report. In all 
locations, the text should be modified to read "Neutron irradiation 
embrittlement is a time-limited aging analysis (TLAA) to be 
evaluated for all ferritic materials that have a neutron fluence of 
greater than 10"7 n/cm2 (E>1 MeV) at the end of the license renewal 
term. For the limiting ferritic materials, as defined by Appendices G 
and H of 10 CFR Part 50, the TLAA should evaluate....." This 
same change should be made at all of the affected locations in the 
report. This same change for definition of beltline should also be
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION
COMMENT # TITLE ITEM NO. PAGE REVIEWER COMMENT/CHANGES 

made in the "Existing AMP" column 

2. BWRVIP-74 should be added to the "References" column. It 
addresses vessel issues for the renewal period.  

3. Under AMP it should be noted that BWRVIP-74 contains an 
updated Appendix G equivalent margins analysis for upper shelf 
energy (USE). The analysis shows that USE is maintained at 
acceptable levels for 54 effective full power years (EFPY).  

IV A1-8 Reactor Vessel A1.2.6 IV Al-12 1. BWRVIP-74 should be added to the "References" column. It 
(BWR) and addresses vessel issues for the renewal period.  

Al- 13 2. Under AMP it should be noted that BWRVIP-74 contains an 
updated Appendix G equivalent margins analysis for upper shelf 
energy (USE). The analysis shows that USE is maintained at 
acceptable levels for 54 effective full power years (EFPY).  

3. See also comment IVA1-7 
IV A1-9 Reactor Vessel A1.2.7 IV Al-12 1. The "Further Evaluation" column should be revised to say 

(BWR) "No".  
* 2. BWRVIP-48 and the NRC SER should be added to the 

"References" column, "existing AMP" column and "Evaluation 
and Technical Basis" column.  

3. Element 4, "Detection of Aging Effects should be revised to 
read: "Aging effects degradation of the attachments cannot 
occur without crack initiation: extent and schedule of inspection 
assures detection of cracks before the loss of intended function." 
The basis follows: 

The BWRVIP program developed examination requirements for 
vessel attachments. The BWRVIP program incorporated code 
required examinations except where more stringent 
examinations were appropriate. The results are documented in 
BWRVIP-48 which was approved by the NRC for use in the 
renewal period in an SER issued September 29, 1999. The
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION-
COMMENT # TITLE ITEM NO. PAGE REVIEWER COMMENT/CHANGES 

shroud support attachment weld is addressed in BWRVIP-38.  
That is under NRC review at this time. Note: In addition to the 
VT-3 that is listed in the GALL table, the Code requires a more 
stringent VT-I of the attachments in the beltline.  

1. NUTREG-0313 and GL 88-01 are applicable to piping only, not 
vessel attachment welds and should not be listed under 
"References" or "AMP". The discussion as part of element 1 
"Scope of Program" is correct information but could be deleted 
since the BWRVIP program implements or supercedes any 
piping criteria that would be used on internals.  

2. The existing AMP column should specify ISI AMA and 
Primary Water Chemistry AMA. See GALL Insert #s 8 & 9.  

IV Al-10 Reactor Vessel A1.3.2 IV Al-14 4. The existing AMP column should specify ISI AMA and 
(BWR) through and Primary Water Chemistry AMA. See GALL Insert #s 8 & 9.  

A1.3.9 Al-15 
IV Al -11 Reactor Vessel A 1.3.2 IV AI-18 5. BWRVIP-74 should be added to the "References" column. It 

(BWR) A1.3.6 and addresses vessel issues for the renewal period, including the 
Al -19 inspection of feedwater and CRDRL nozzles.  

6. The BWROG alternative to NUREG-0619 should be added to 
the reference list. It is "Alternate BWR Feedwater Nozzle 
Inspection Requirements", GE-NE-523-A71-0594.  

7. The following information should be added under "AMP" The 
feedwater and CRDRL nozzles are inspected in accordance with 
NUREG-0619 or the BWROG alternative to the NUREG which 
received final NRC approval on March 10, 2000. In either case, 
the inspection program was specifically designed to monitor the 
components for potentially detrimental effects associated with 
fatigue. NUREG-0619 is the NRC's provision to address the 
concern and the BWROG alternative provides an option that is 
acceptable to NRC. Therefore, as long as a either of these 
programs are implemented, fatigue of these locations is 
adequately managed.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

IV A 1-12 Reactor Vessel A1.3.8 IV AI -18 The nozzles are part of the reactor vessel surveillance program if the 
(BWR) materials are limiting. As such, this location will be monitored if 

necessary and a separate listing is not necessary. If NRC chooses to 
maintain a separate listing the following items should be addressed.  

1. BWRVIP-74 should be added to the "References" column. It 
addresses vessel issues for the renewal period.  

2. Under AMP it should be noted that BWRVIP-74 contains an 
updated Appendix G equivalent margins analysis for upper shelf 
energy (USE). The analysis shows that USE is maintained at 
acceptable levels for 54 effective full power years (EFPY.) 

IV Al-13 Reactor Vessel A1.4.1 IV Al-18 1. The existing AMP for this component is GL 88-01 or BWRVIP
(BWR) through and 75; ISI AMA and Primary Water Chemistry AMA.  

** A1.4.5 Al-19 2. The existing AMP column should specify ISI AMA and 
Primary Water Chemistry AMA. See GALL Insert #s 8 & 9.  

3. The Evaluation and Technical Basis column provides a good 
description of GL 88-01 or BWRVIP-75 program with changes 
as identified..  

IV Al-14 Reactor Vessel A1.4.3 IV Al-22 All but 2 plants have cut and capped the CRD return lines. Fatigue 
(BWR) and should not be an issue for these plants at this location. For the 2 

* A1-23 plants that have not capped those lines, the inspections required by 
NUREG-0619 and GL 88-01 are sufficient to ensure integrity of the 
safe ends. NRC can apply the 10 elements from their GL 88-01 
program to the location that contains IGSCC susceptible materials.  
Therefore a TLAA should not be required and the "Further 
Evaluation" column should be revised to say "No".  

1. BWRVIP-74 should be added to the "References" column. It 
addresses vessel issues for the renewal period, including the 
inspection of feedwater and CRDRL nozzles.  

2. The following information should be added under "AMP:" 
The CRDRL nozzles are inspected in accordance with NUREG-
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION
COMMENT # TITLE ITEM NO. PAGE REVIEWER COMMENT/CHANGES' 

0619. The inspection program was specifically designed to 
monitor the components for potentially detrimental effects 
associated with fatigue. NUREG-0619 is the NRC's provision 
to address the fatigue concern at this location. Therefore, as 
long as the program is implemented, fatigue of these locations 
is adequately managed.  

IV Al-15 Reactor Vessel A1.5.1 through IV Al-22 1. Add the following information to the "AMP" column: All of 
(BWR) A1.5.6 and these components were evaluated as part of the BWRVIP 

** A1-23 program. The evaluations are documented in BWRVIP-49 for 
instrument penetrations, BWRVIP-27 for the standby liquid 
control penetration and BWRVIP-47 for lower plenum 
components (bottom head components and penetrations). The 
BWRVIP evaluations considered the degradation mechanisms 
that would affect the components and required inspections to 
ensure continued integrity.  
(Note: NRC safety evaluations issued 09/01/99 and 12/20/99 
approve the use of BWRVIP-49 and BWRVIP-27 for use in the 
renewal period. NRC has issued a safety evaluation for the 
technical adequacy of BWRVIP-47. The license renewal 
review is being finalized.) 

2. Add BWRVIP-27, -47, and -49 to references.  
1. The components listed, with the possible exception of the jet 

pump instrumentation nozzle, are not covered by GL 88-01.  
They are either not IGSCC susceptible material or they are less 
than 4in. NRC is better served and so is the industry if they 
refer to the BWRVIP program.  

2. The existing AMP column should specify ISI AMA and 
Primary Water Chemistry AMA. See GALL Insert #s 8 & 9.  

IV Al-16 Reactor Vessel A1.5.1 IV A1-24 1. Revise the "Further Evaluation" column to read "No".  
** (BWR) through and 2. Add the following information to the "AMP" column: All of 

A1.5.6 Al-25 these components were evaluated as part of the BWRVIP 
program. The evaluations are documented in BWRVIP-49 for
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

SECTION
COMMENT #' TITLE ITEM NO. PAGE REVIEWER COMMENT/CHANGES 

instrument penetrations, BWRVIP-27 for the standby liquid 
control penetration and BWRVIP-47 for lower plenum 
components (bottom head components and penetrations). The 
BWRVIP evaluations considered the degradation mechanisms 
that would affect the components and required inspections to 
ensure continued integrity.  

(Note: NRC safety evaluations issued 09/01/99 and 12/20/99 
approve the use of BWRVIP-49 and BWRVIP-27 for use in the 
renewal period. NRC has issued a safety evaluation for the 
technical adequacy of BWRVIP-47. The license renewal 
review is being finalized.) 

3. Add BWRVIP-27, -47, and -49 to references.  

IV A 1-17 Reactor Vessel A 1.7.1 IV A 1-24 1. Revise the "Further Evaluation" column to read "No". This 
(BWR) and component was evaluated by the BWRVIP. The evaluations are 

Al-25 documented in BWRVIP-47. The evaluations considered the 
degradation mechanisms that would affect the components and 
required inspections to ensure continued integrity. NRC has 
issued a safety evaluation for the technical adequacy of 
BWRVIP-47. The license renewal review is being finalized.  

2. Element 7, "Corrective Actions", needs to be revised. The 
BWRVIP program includes inspection and flaw evaluation 
criteria. When specified safety margins cannot be met 
corrective action is required. The component is part of the 
reactor coolant pressure boundary and is a welded core support 
structure. Should repairs be needed, they would have to meet 
the provisions of Section XI which requires meeting the original 
Construction Code or later approved versions of Section III.  
Alternatives may be used if approved by NRC. Since the 
provisions for corrective measures developed by the BWRVIP 
are alternatives to the original construction Code and would 
require NRC approval prior to use, there is no reason to require
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVA.1

Page 9

SECTION
COMMENT # TITLE , ITEM NO. PAGE REVIEWER COMMENT/CHANGES 

additional evaluation as part of a renewal application. When the 
NRC approves the BWRVIP proposed corrective measures, the 
BWRVIP measures would be an approved alternative.  

3. The existing AMP column should specify ISI AMA and 
Primary Water Chemistry AMA. See GALL Insert #s 8 & 9.  

IV Al-18 Reactor Vessel A1.7.1 IV AI-26 I. Revise the "Further Evaluation" column to read "No". This 
(BWR) and component was evaluated by the BWRVIP. The evaluations are 

Al-27 documented in BWRVIP-47. The evaluations considered the 
degradation mechanisms, including fatigue, that would affect 
the components and required inspections to ensure continued 
integrity. NRC has issued a safety evaluation for the technical 
adequacy of BWRVIP-47. The license renewal review is being 
finalized.  

2. Add the reference to BWRVIP-47.  
IV Al -19 Reactor Vessel A 1.8 IV A 1-26 1. It should be noted that environmental fatigue concerns are not 

* (BWR) and relevant to the skirt since the environment is air.  
A1-27



Al. Reactor Vessel (Boiling Water Reactor) 

Al.l Top Head Enclosure 

A1.1.1 Top Head 

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

A1.1.3 Head Flange 

AI.1.4 Closure Studs and Nuts 

AI.1.5 Vessel Flange Leak Detection Line 

Al-2 Vessel Shell 

AI.2.1 Vessel Flange 

A1.2.2 Upper Shell 

AI.2.3 Intermediate (Nozzle) Shell 

A-.2.4 Intermediate (Beltline) Shell 

A1.2.5 Lower Shell 

Al .2.6 Beltline Welds 

A1.2.7 Attachment Welds 

AI.3 Nozzles 

AI.3.1 Main Steam 

A1.3-2 Feedwater 

AI.3.3 High Pressure Coolant Injection (HPCI) 

AI.3.4 High Pressure Core Spray [I-ZPCS) 

Al.3.5 Low Pressure Core Spray (LPCS) 

AI.3.6 CRD Return Line 

A1.3.7 Recirculating Water (Inlet & Outlet) 

Al.3.8 Low Pressure Coolant Injection (LPCI) or RHR Injection Mode
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A1.3.9 Isolation Condenser Supply 

Al.4 Nozzles Safe Ends 

A1.4.1 High Pressure Core Spray (HPCS) 

AI.4.2 Low Pressure Core Spray (LPCS) 

Al-4-3 CRM Return Line 

Al.4.4 Recirculating Water (Inlet & Outlet) 

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

Al.5 Penetrations 

A1.5.1 CRD Stub Tubes 

Al.5.2 Instrumentation 

A1.5.3 Jet Pump Instrument 

Al.5.4 Standby Liquid Control 

A1.5.5 Flux Monitor 

A1.5.6 Drain Line 

Al.6 Bottom Head 

A1.7 Control Rod Drive Mechanism 

A1.7.1 Housing 

A1.8 Support Skirt and Attachment Welds
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AL. Reactor Vessel (Boning Water Reactor)

System, Structures. and Components 

The sybtcm. 3tructurcs, and components included in this table comprisc 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 1I), reactor coolant pressure hoiirdary (Table IV Cl). and ermergenny core cooling system 
(Table V D2U.
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Intcroat

Top Head.  
Noaies (Vent.  
Top Head 
Spray or RCIC, 
and Sparm], 
Head Flange
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Matcrial

SA302-Gr 
SA533-Gr.  
SA336, 
with 
stainless 
steel (SS) 
cladding
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IV REACTOR VESSEL. DTERNALS,

5/ fr-IA

' F-I anti be an isal efor the top 

d5 fenrt p uGC.an Regulator 

uea t M Se le awunce t prdction 

guld t prevent underclad . Coolant water 
chemts monitored and In accordance 
with guidelines in -29 and TR-1035 15 to 

the p t of ir Ituation and growth.  t(32 P Uo The AMP monitors 

the e of 105CC on e intended function of top head 
urc by detecuc and sidng of cracks by inservice 

n (US!). I requieets 4Table Ifl 
2 1. namina category B-A a olumetric 

pection of circumfereta and mse atonal welds 
B-D es for all noies vol c inspection of 
s-to- Iwoald and nonile e radius s~etion.  

) iof Aging ffec•t effects degradation of 
the top head enclosure can not without crack 

-.iao W extent and schedule f Inspection assure 
detection of •rnaeks before th of Intended function of the top head eanwcls m • and ThdW 
Inspection schedule of ME Section X) should provide 
or timely detection o cks. Top head Interior is 

pected at Ist outage and subsequent outages at 
approximately 3 1 (6)aAce eptwlce * Any 
X05CC degrada Is evsauated in ra with lV
31oo by com " ISl relts with the a tand 
standards of 3400 and IWB-3520 fo urnl 
examination. LWB-3510 for head welds IWB-3512 for 
full penetration nosle welds. Via examinations that 
reveal relevant conditions may be upplemented by 
surface and volumetric ons (MWB-3200) for flaw 
charactertzation, analytical uatlon. corrective 
measures, and pairs. C tnued service without repair 
requires analytical don to demonstrate 
acceptability. (M) Action-= ana 
replacement are nlormance wi 1w 000 anti IwZ
4000. and don In accordan with 
requirements of -2200. Ao so plants have 
removed cladding In top head beca of cracking. (8 & 9) 

QA procedures. review and a roval processes. and 
administrative controls Implemented in accordance 
with requirements of B to LO CFR Part 50 and 
will continue to be quatc for the period of license renw'al. U• 0) O E xpeiec: The present AMP is 

effective In managing the effects of IGSCC on the intended 
function of top head enclosure.

DRAFT . 12/06/99

P, -ý ,-

IV AI-5



IV REACTOR VESSEL r•(RNALS. AND REACTOR COOIANT SYSTEM 
Al. REACTOR VESSEL (zesaudzed Water ReacWd

Structure and Region or" Environ- Aging Aging 
Item Corponcnnt iaterct I MatcrIlI ment Effect ¢cchanLm Rackrencc 

Al. 1.3 Top Hea4 Head Flange SA302-Gr B 28C Cumulative Fatigue ASME Section 111, 
Enclosure SA533-Gr B Steam Fatigue 1989 Edition.  

SA336. Damage 
with or 
without SS 
cladding

%Ad3U= OlUs 
and Nuts GrB7.  

SA540
GrB2 3/24.  
SA320
GrL43 
ASI 4340].  
SA194-Gr 7

Alr.  
Leaking 
Oxygenated 
Water 
and/or 
Steam at 
zw"C

Crack 
Initiation 
and Growth

- . . I. ____________ I

15CC, 
IGSCC ASME Section M 

RICSIL 055RI.  
Re&. Guide 1~.5 
ASME Section M, 
1989 edition.

DRAFT- 12/06/99
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* 9aungwtt~y n-2 flaune accordflpg W lWA-SOOQ 
-• vs vrF i^-524o) e Uto of all 

presure retairnv Components to and including 
the secand etk~i ve at the boundary eErnty. during system ICe - testý'gn-522 1) and system hydrostatic test 
1[W- K(4DtinqA JbWgn effects 
degradation of the losu stud bolting can not occur 
without crack InMtato. th extent and schedule of 
inspection assure detection f cracks before the loss of 
intended function of closure stud bolting. (5) Monttoring 
and Trending. Inspection schedule of ASME Section XI

IV AI-7 DRAFT . 12/06/99



IV REACTOR VESSEL. MTERNALS. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Pmswdzed Water Reactnr) 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mcchanism Rzfertnc•.  

Al. 1.5 Top Head Vessel Flange Stainless Crack SCC. Plant Technical 
Enclosure Leak Steel ted Initiation IM5CC S 

Detection Line ater and Growth 

A1.2.1. Vessel Shell Vessel Flange. SA302-Or B. Cumulative Fatigue ASWM Section m.  
Al.2.2 Upper Shell SA533-Gr B team Fatigte 1989 Editon.  

SAM3 Damage 
with SS 
eladding 

A1.-2-3 Vesswl Shell Intermediat SAe302-Gr 8 . Cumulative Fatigue ASbM Section M.  
thru (Nozle) Shell., SA533-Gr B genated Fatiue 1989 Edlion.  
A1.2.6 Intermediate with ater, Damage 

(BoeItne) 301L39, ax10 9 

Shell. Lower 301- 309L c=2-4 
Shell. Beltilne cladding 
Welds

DRAFT- 12/06/99 IV A1-8
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INtNALS. AND REACTOR COOLANT SYSTEM
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IV REACTOR VESSEL INTNALS. AND REACTOR COOLANT SYSTEM 
Al. REACTOR VESSEL (Presurzed Water Ract*4

Structure and RWgion of Environ- Aging Aging 
Item Coml•ncnt Intcrest Material ment Effect _ echanism References 

"AL.2.6 Vessel Shell BefIliz Welds Low-alloy , Loss of Neutron Appendces G & H 
steel (LAS) genated Fracture Irradla- to 10 CFR Pat 50.  
weldment tar. Toughness tlon Reg. C I. .oL 
with o1 0 - Embrittle NRC GL 88- 11.  
308. 309. x10 9  ment NRC OL 92-11, 
308L 309L /lM2. Rev. 1.  
eladdtng 

A1.2.7 Vessel Shell Attachment Ss. 8C. Crack SCC.  
Welds Inconel 182 Oxygenated Initiation 103CC 

Water and Growth 

989 

EMR TR. 103515.

DRAFT - 12/06/99
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IV
Al.

jhowee. .b•.isof incssb. M hW e -acttad size of Inpciovny not be adequate to assure detection of 

For a 40 y dest o life. pressure vessel NeutronIrradiation embrittlement Is a thme-limited tnte" is asur.ed by frctre analysis(TLAA) to be evaluated for the period of license s 

Stoughness and material surveillance renewal for all territt/ materials that have a neutron 
Sprogram requiurements act forth in fnuence of"geae than 10 17 n/=r2 (E> 1 Me'V) at the end of J 
'Appendk= Gwand Hto 10CFRtPart 50. the lucense renewal term. TheTLAA should evaluate the e 
and methodoloV of" Regulatory Guide impact of neutron embr~ttlement on: (a) the adgusted 
1.99. Rev. 2. Implemented thWaugh reference temperature. the plant's pressure temperature 
Generic Letters IGIUs 8B- I 1 and 92-01 lImits, and the need for inservice inspection of 
Rev. I and Suppkmnet 1. to predict circumferential and axial reactor vessel welds, {b) the 
effects of neutron irradiation on reactor Charpy upper shelf energ. and (c) the equivalent mar•gin 
vessel materials I imIN19e analyses performxed in accordance with 10 CPR 50. 5 

SAppendix 0. Reactor survelance program requimres that 
the mating reactor vessel material surveillance program 
be evaluated to determine whether there is sufficient 
material data and dosimetry to moniltor Irradiation 
embrittlement at the end of the license renewal term and 
whether operating restrictions (i.e.. Inlet temperature.  

eneutron spectrum and fluxJ are necessary .i surveiuance 
capsules are not removed during the license renewal term 
it wdil be necessary to establish operating restrictions to 

ns ensure the plant Is operated within the 
survellance capsules.  

Inservice inspection in conformance () Scope of The les 
with ASME Secton )a jpdition specified measnQ •tre n 

In10 CFR .S-. ri Standards), Inspctio ofSCo S25O. do-13an 
exam0nato B-N-2 for basi and 

zgruyrSupporE strucure. •I cInwt.  
rventon is material selection in (P Acom u on is by onecton of 

accordance yof NURECr resistant to 10 and conoof coolant water 
013. R I. water chemistry is ch in acodne EPIRI In BWRVIP

Inalo ni alid in 29 nznd o 
d e with E guidelines in conductivity many now operm at <0. 15 paS/cl 2 ).  

"-291u*TR-103515 to minimie Hydrogen additions effective in ucing 
of crack initiation and electrochemical o tIals in the ulating piping 

systeM. but are I effective in core region. Also, the k 14 b ==p=cUbilt •i-alloys to SC should be evaluated.  

i effect I IOSCC on the cndedfuncton ofthe A -m -' by detection sizing of cracks by taservice qJ•,,• •v • t~tpecuion (ISO. Inspewu requirements orTable IWB 
6, AM 1.examination gory B-N-2 specifies visual Vr-3 ILL •mmnaron of all a ssble surf-aces of 

,ISI 

IV Al-Iý DRALFT - 12/06/99



iv REACTOR VESSEL VIT=NXAL AND REACTOR COOLANT SYSTEM 
Al. IRAt'TOR VES fPzesaur'zed Water Reacedm

Structure and Region of Environ- Aging Aging 
Item Component interest Material mcnt Effect echanism cfdcrcnccs 

Al.3.1 Nozzles Main Steam SA508-C12 2 Cumulative Fatigue ASME Section MII, 
with or Steam Fatigue 1989 Edition.  
without SS Damae 
Cladding 

A1.3.2 Nozles Feedwater. SA5OS-C2 Upto 2WC. Crack SCC.  
thru HPCI• with SS Oxyg ted Initiation 10SCC .  
A1.3.9 IPCS. Cladding Water and Growth 

CRDIL 
Recir.uating ASE Section 3a.  
water. SAIippy 

Isolation -9 
Condenser EMRTR-103S15.  
Supply

DRAFT- 12/06/99

)V%ý ý

IV AI-14



TV RZACrOR VESSEL

Components have been designed or 
evaluated for fatgue for a 40 y design 
life, according to the requirements of 
ASME Section III (editimn specified in 
10 CFR 50.55a). Subsection N3. or 
Section I Power Boilers) and Section 
VII. Division 1 (Unfired Pressure

v. 2 and inplemented ugh NRC 

p=m. t.and cinspection 
cof cc wih ME Section Xl 

Uton • in 1 CFR 50.55a).  
beecdon * WBT W 25•-1.  
Uminaton 1B-D for nozzle
wveae testing category B-P 
ssem •:and additional 
delinsof tory Guide 1.43 for 
tri of s esteel weld ciadding 
ow-al.y steds. oolant water 
msy/S monito and maintained 
k nce with EPRI guidelines in 

-29 and TR-103515 to mInimize 
potential of crack initiation and

v Degradation 
atlon and 
to inspect 

uft should 
Sprogram is 
tlUasonlc or

SiteQAtpuren e p process4o. andz 

adintnla tie Is~o. are •plem [ted In accordance with o(p iSto wCFXP•trhand 
wlontinue to adequt for the of license 
renewal. (10) op-wuti •aerlwe• IOSC'C ha occurred BWR components. The program addresses Improvements 

In all three of the elements, viz., a susceptible (sensitized) 
material sWilficant tensile stress, and an aggressive 
environment, that cause IGSCC.  
Fatigue is a time-•uiited aging analysis (TLAAN to be 
performed for the period of license ra 

(1/) Scope Qffograw The p • •q dm•nagin 

the--ffcrbo on st0ss.0 
ajsiln• ohlmm •I r or mgt SC 

p u claddeng en th A Seton H and 
xI g t•p tt cSCrCac.tg. Cooea 

wate emis and maintained in 
acco •RI g elines in BWRVIP-29 and TR
103515. Furthermore, en water chemistry and 
strngent control of u Is used to 'nibt IGSCC.  (3 uaJ ntr , • The AMP monitors 
the effects of IOS on the ed function of reactor 
vessel nozzles detection and of cracks by 
Izu-errvice uIson (1S3). 1nspe on requircmcnts of 
Table lWB 1. examination cn B-D specifies for 
all nozzles olumetric inspection a ozzle-to-vessel welds 
and Inside radius section. R c•q em s for 
trdanin ard quaLcaton of and pcrformancc 
demo tration for procedures and equipment Is In 
conformance with Appendices VII and VIII of ASME

"" -/,A WA - A ,' 
;.45cý A~ 4 4 h PV ~ ~ ~t(J

TLAA 

I) V.L.

SYSTE

WV AI-IS DRArr - 12106/00



RfEACTOR VESSEL. MTERNALS. AND REACTOR COOLART SYSTrEM 
Ald. REACTrOR "VESSEL Ipremawlzed Water Rheacetd

I Structure and Rev-on of T Environ- Aging Aging 
Item Component Interest Material ment Effect k echanism References

L _____________ I I L

DRAFT- 12/06/99 rV Al-16



TV REACTOR VESSEL. WQUNALS. AND REACTOR COOLANIT SYSTEM 
A1. REACTOR VESSEL (Pressurized Water Recaoil

Existing 
Aging Management Program (AMP) Evaluation and Technical Basis w m 

Section 3a. or any other ftornal pro-- toued by thel 

NRC. System leakage test. IWD-522 u prior to 

plant.45tartd dine oeach80 

gingeffets dingeatr ese 
s can aotocu th er lntaiboetn n 

od on n of cRa egulbeore 

the dad ~of eh reactor vessel nmne 

ASMdE Section XI should fr timely detection of 

every 10 y- for =eator v sat least 25% but not 
more than 50% *alal be by thle end of lst 
inspection Interval. (6 M ie C~trftafAny I05CC 
degradation Is evaluated In niance with IWB-3 100 by 
comparing ISI eut with e cetne standards of 
IWD-0400 and XD35 12. and liner flawe a= sized 
according to IVWA-31300 IW . Continued 
operation wtut that crack growth 
calculation be prom a to the guidance of GL 

Actions: Repair and lacement in conformance with 
IWA-4000 and IWB .and tioa in 
accordance with of 1W-200. (88&19) 

gA procedures. -and: approval rocesses. and 
administrative c cosare implem, ad In accordance 
With of Appeardi. 13to I CFR Past90 and 
will continue to adequatp fnr the pe- nd of license 

small and r BWR piping de of austenitic 
SSs or alloys. The three elements t cause 105CC 
are, a sus tibia (sensitized) material. fic- tensile 
stress. an aggressive enrvironment. t 
comprab Wye AMP outlined in NUREG-0313 "n OL 88
01 Is based on substantial effort in research and 
development, and industry recommendations developed 
In response to NRC communications. The program 
addresses Improvements In all three of the elements that 
cause 105CC. and has provided effective means of ensuring 
structural integrity of the primary coolant pressure 
boundaryý.

IV AI-17DRAFT'- 12/06/99
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lv REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
A1. REACTOR VESSE t~resmawlzed Water Rts

Structure and Region of Environ- Aging Aging 
Item Component Interct Material ment Effect . echanism 

AL.3.2 No=les Fecdwater. SASOS-C12 p to 288-C. Cumulative Fatigue ASME Section II 
A.13.6 CRDRL with or ted Fatigue 19 

without SS ate Damage NUREC-061k.  
cladding 

S........(ý w pý vt • 7 

Al.3.8 Nozzles LPCI (or RHR SA508-C12 pto 2889C. Loos of Neutron Appendices G & H 
Injection ted Fracture Irradiation to 10 CFR Pat 50, 
Mode) ater. Toughness Embrittle- Reg Gukle 1.99.  0808 - ert 8-11I.  

1 0 B ment OLBBasl 
109 GL 92-11. Rev. I..  

A1.4.1 Nozzle Safe HPCS. SS, Up to 2880C. Crack SOC. NUREOG-613.  
thru Ends LPCS, SB-166 Oygenated Initiation IGSCC . Rev. 2.  
A1.4.5 CRDRLM (Inconel 182 Water and Growth NRCOL 88-01.  

Recirculating butter, and NSC GL 58-01.  
Water. Inconel 82 Smrl.  
IPM or RHR or 182 wekd) MES 'to 
Injection9 

Gukde 1.45.  

EMRTR-10351 

OperaMVt 

NRC IN 82-39.  
ZRC INS4$"I.

if 

1(71 
��e�L4

DRAFT- 12/06/99 IV Al-18
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IV RRACrOR VESSEE. UTrERXM-% AND IMACTOR COOLA" STSIMM 
Al. IRZACrOR VESSEL ftessudzed Water Pteactor)



REACTOR VESSEL .nTWALs, AND PEA=TR COOLANT SYSTEM

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Aechanism References

�i. a i

DRAFT"- 12/06/1V
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IV REACOR VESSEL iVTUr4M.- . AMD R-ACTOR COO.•WT SYSTE 
AVI UV*WEr-W% VWCANT tD.a.-A- Water 2-mitiwl

Existing 1IFurther 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

DRAFT - 12/06/99IV Al-21

(contnuei firom preutous page) 
function of reactor vessel nozzle safe ends by detection and 
sizing of cracks by inservice inspection (IS]]. Inspection 
requirements of ASME Section M0. Subsection MWS. Table 
[wI5 2500- 1, examination category D-F specifica 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 eamizmtion 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 
aurface extending I in. on the butterd aide and 1/2 in- on 
the other. Requirements for training and qualification of 
personnel and performance demonstration for procedures 
and equipment is in conformance with Appendices VU 
and VII of ASME >Section 3a. or any other fonral program 
approved by the NRC. . .  

Visual VT-2 (UWA-5240) examination 
is performed for all pressure reminng components during 
"ytem leakae test (wRM-522 1). conducted prior to 'plant 
startup following each refueling outage. and during system 
hydrostatic test (IWB-5222) conducted at or near the end of 
each inspection interval.  

(4) Detectlmi of Aging 4Obets. Aging -effects degradation of 
the n-le safe ends 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 nozrle safe ends. (5) Monitoring and 
Tdrening: Inspection schedule ofASME Section XM should 
provide for timely detection of cracks. Inspection 
schedule and samplese speclifed in Table lotGL 88-01 (•--J ij -- • " 
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, s 
Inspection tent and sced are--enhanced for welds of 

non-resistant materials, or welds that have been treated 
by stress improvement (SI) or reinforced by weld overlay.  
()Anceptwme Critrea. Any 1GSCC degradation is 
evaluated In accordance with IWB-3 100 by comparing ISI 
results with the acceptance standards oflWB-3400 and 
IWB-3514. Planar and liner flaws are sized according to 
IWA-3300 and -3400. ( Correctiv Actions Repair and 
reexaminations are in conformance with IW-4000.  
Continued operation without repair requires that crack 
growth calculation bIe performed according to the guidance 
ofGL 88-01 or other approved procedure, (8 & 9) 
Cotflnrmation Aocess and Administrative Cantrahc Site 
gA procedures. review and approval processes. and 
administrativc controls are implemented in accordance 

with requirements of Appendix B to 10 CFR Part 50 and



RzATOR VESSEL, DITERNLS. AMD RE.ACTOR COOLANT SYSW 
~~~& ~,'aV ... Aw*ater p~oetAi

Structure and Region Environ- Aging Aging 

Item Component Interest Material ment Effect wechanism References 

AI.4.3 Nozzle Safe CRDIM SS. Up to 288C. Cumulative Fatigue (SME Setion 111.  

Ends SB- 166 Oxygenated Fatigue 989 
(Inmonel 182 Water Damage ANSI B31.1 
butter. and 
Inconel 82 
or 182 e•1d

S-167 Dxygerated Initiation 
water I and Growth

I 

( ASME Section ia.  

;EYfU 7R- 1035 

OperaWin 
EzxerWenc 
Nl• IN 82-39.  
NRC IN 841.  

3 )/dZ v IP- A?2

)
96k'. v 

9w4 -. , - 3

DRAFT- 12/06/99
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A1.5. 1 
thru 
A1.5.6

Penetrations CRD S1D 
Tubx• 
Instruuenta
tion.  
Jet Pump 
Inst.. Stardby 
Liquid 
Control.  
Flux Monitor.  
Drain Line

IGSCC

IV A1-22
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IV Itr.ACTOR VESS=- UCrERXMS. AND VXACWIt COOLAW 9YSrVM
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Al. RdS...aVasa.tý w.  

Structure and Region of Environ- Aging Agtng 

Item Component Interest Material ment Effect Wechanism Rrfcrcnces

CRD Stub 
TubeL 
Instrumenta
tion.  
Jet Punp 
Inst.. Standb 
Liquid 
Control, 
Flux Monitor,

ss.  
35-167 Wagentcd 

NJater
Faugue 
Damage

1000 Ed~Uaa 

,$'.)LOtf 
2-

P,0rt-P 4*7

AI.6 Bottom Head -SA302-Gr B Jp to 288C, Cumulative Fatigue- ASME Section IlL 
SA533-Gr B 3%ygeated Fatigue 1989 Editio 
with water Damage GS/-190.  

3081 309L 
cladding 

AI.7. 1 Control Rod Housing SS Up to 28BC. Crack SCC, ASME _ection 
Drive (CRD) xyenuted Initiation 1..CC 
Mechanism water and Growth 

DrainTR-5 1

'Al (�i-i� 

(mu� 
7

DRAFT - 12/08/99

REACTOR VESSEL. rEz s. AZD REACTOR COOLAT SYSTEM 
.. A•,•-••-e "v ,.. ,;.•14IE'.#-F la-ptewl

A1.5.1 
thru 
A1.5.6

Penetrations

TV Al-24
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IV
L WAter Reactoil

heule~d ld•• €Iof GL8&"01 
ae based condion o amq adequate 
for tim ecton of cds d of Istant material 

(ireq cco ble aof AS Section M.  
ins ion edule are red for welds of 

to6) accrdacithi Any 
,adl b~d hH • S • Is the acceptance 

ent are in conformance with 

with of IWA-2200. (8 & 9) 

1;•p~ee • approval processes. and 

trativ • s implemented in accordance 

with ts f B to I0 CFR Purt 50 and 
will continue to adequate r the peziod of license 

*ddrese •n• sin all I•of the elements, yt-..  

a u 4et Isesitmd s-3-t ten7 l 

and has l/ed- effective means of ensurn structural 
,,-,of the prmr ,coolan prsure boud .  

"p d Fatigue is a time-limited aging analysis (TLA to be S•performed for the period of licenise renewal. and Generic 

cvaiuatcd for fatigue for a 4 0 y de&W peeforned far the period of license renewal. and Generic 
life, according to the requirements of Safety Issue (GSIJ-190 Is to be addressed.  
ASEl Section M (edition specified in 
10 CFR 50B for Spbsetion ra. or 
Sction I aower Boilers and Section 

Insed ce inspectonin conformance w l e n 

.5U~ wt=/•. tSu ~ r". e. d h&'ous•• 

wrd in~ ~ I co rord sn ande w~h • l • atl and wl

uprovement.  wed tlconsidered tA 
sntwater chemistry is 

ed in accordance with EPRM 
' and TR- 103515. ALSO. hydrogen 
"Lngent control of

)v\va~7 tA=- df -

DRAFT - 12/06/99IV Al-25



IV REACTOR VESSEL. ZTERNA1S. AMD REACTR COOLANT SYSTEM

Structure and Environ- Aging Aging 
Item Component Interest Material ment. Effect Mechanism References 

A1.7. 1 CRD Housing 35 to 0288C, Cumulative Fatige. ASME sccuzm MI.' 
Mechanism gmno-ted Fatigue 1989 Fditf on.  

water Damvage ANSI B31. 1.  

AL.B Support Skirt -SA533-GrB O~blent Cumulative Fatigue AME Section ý, 
& tieumt(Welds SS orrmpcrafur patpigu 10*9 

Wei"s ineone 182) Aer DOM&g

DRAFr - 12/06/99 I I2rV Al-26
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B 1. Reactor Vessel Internals (Boiling Water Reactor) 

B 1.1 Core Shroud, Shroud Head, and Core Plate 

B 1.1.1 Core Shroud Head Bolts 

B11.1.2 Core Shroud (Upper, Central, Lower) 

B1.1.3 Core Plate 

B11.1.4 Core Plate Bolts 

B 1.1.5 Access Hole Cover 

B 1.1.6 Shroud Support Structure 

B1.1.7 Standby Liquid Control Line 

B 1.1.8 LPCI Coupling 

B1.2 Top Guide 

B11.3 Feedwater Spargers 

B 1.3.1 Thermal Sleeve 

B 1.3.2 Distribution Header 

B 1.3.3 Discharge Nozzles 

B 1.4 Core Spray Lines and Spargers 

B 1.4.1 Core Spray Lines (Headers) 

B 1.4.2 Spray Ring 

B 1.4.3 Spray Nozzles 

B 1.4.4 Thermal Sleeve

DRAFT- 12/06/99IV B1-1



B 1.5 Jet Pump Assemblies 

B11.5.1 Thermal Sleeve 

B 1.5.2 Inlet Header 

B 1.5.3 Riser Brace Arm 

B1.5.4 Holddown Beams 

B1.5.5 Inlet Elbow 

B 1.5.6 Mixing Assembly 

B 1.5.7 Diffuser 

B 1.5.8 Castings 

B 1.6 Fuel Supports & CRD Assemblies 

B 1.6.1 Orificed Fuel Support 

B 1.7 Instrument Housings 

B 1.7.1 Intermediate Range Monitor (IRM) Dry Tubes 

B 1.7.2 Low Power Range Monitor (LPRM) Dry Tubes 

B1.7.3 Source Range Monitor (SRM) Dry Tubes

DRAFT- 12/06/99 IV B 1-2



B 1. 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 A1) and reactor coolant pressure boundary (Table IV C1).

DRAFT - 12/06/99IV B 1-3



IV 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 Mechanism References

Core Shroud, 

Shroud Head 

and Core Plate

1 4 f 4- .I. I
Core Shroud 

(Upper, 

Central, 

Lower)

SS 288°C, 

High-Purity 

Water

Crack 
Initiation 
and Growth

SCC 

IASCC 

Fatigue

ASME Section XI, 
1989 Edition or 

later approved 

Editions 

BWRVIP-29.  

EPRI-103515, R2 

(BWRVIP-79) or 

later version.  

BWRVIP-01 

BWRVIP-07.  

BWRVIP-63.  

BWRVIP-76 

Operating 

Experience 

NRC IN 94-42.  

NRC IN 97-17.  

NRC GL 94-03.  

NUREG-1544.

fl __________ L L ________ I ________ .i _________ I. _____________

DRAFT- 12/06/99
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1V 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 

Yes, 

BWRVIP 

Guideline

See Chapter 11 for 

ISI AMA 

Primary Water Chemistry AMA

*1-
See Chapter 11 No

L _________________________________________ ________

DRAFT - 12/06/99IV B 1-5



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 References 

BI.1.2 Core Shroud, Core Shroud SS 288-C, Crack Irradiation (continued from 
Shroud Head (Upper, High-Purity Initiation Assisted pretious page) 
and Core Plate Central, Water and Growth Stress 

Lower) corrosion Supporting 

cracking BWRV!P.  
(IASCC) BWRVIP-02 

BWRVIP-03.  
BWRVIP-06.  

BWRVIP- 14.  
BWRVIP-44.  
BWRVIP-45.  
BWRVIP-59.  
BWRVIP-60.  
BWRVIP-62.  

Same as for the 
effect of Stress 
Corrosion 
Cracking on Item 
B1.1.2 core 
shroud 

B1.1.3, Core Shroud, Core Plate, SS 288°C, Crack SCC EPRI-103515, R2 
B1.1.4 Shroud Head Core Plate High-Purity Initiation IASCC (BWRVIP-79) or 

and Core Plate Bolts (used in Water and Growth Fatigue later version.  
early BWRs) BWRVIP-25.  

Supporting 
BWRVIP.  
BWRVIP-03.  
BWRVIP-06.  

BWRVIP-14.  
BWVRVIP-44.  
BWRVIP-45.  
BWRVIP-50.  
BWRVIP-59.  
BWRVIP-60.  
BWRVIP-62.
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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 

See Chapter I I for: See Chapter 11 

BWRVIP-76 or ISI AMA 

Primary Water Chemistry AMA 

Same as for the effect of Stress Corrosion Same as for the effect of Stress Corrosion Cracking on Item Yes, 
Cracking on Item B1. 1.2 core shroud. B1.1.2 core shroud. BWRVIP 

Guideline 

See Chapter 11 See Chapter 11 Yes, 
BWRVIP-25 BWRVIP 
Primary Water Chemistry AMA Guideline

DRAFT - 12/06/99IV B 1-7



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
BI. REACTOR VESSEL INTERNALS fBoilin• Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

B1.1.3, Core Shroud, Core Plate, SS 288°C, Cumulative Fatigue (continuedfrom 
B11.1.4 Shroud Head Core Plate High-Purity Fatigue IASCC previous page) 

and Core Plate Bolts (used in Water Damage 

early BWRs) Crack Operating 

Initiation Experience 

and Growth NRC GL 94-03.  

NRC IN 95-17.  

NUREG- 1544.  

Original Licensing 

Criteria or ASME 

Section Il1, 1989 

Edition 

GSI- 190.  

Same as for the 

effect of Stress 

Corrosion 
Cracking on Item 

B1. 1.3 core plate.  

B1.1.5 Core Shroud, Access Hole Alloy 600, 288-C, Crack SCC ASME Section XI, 
Shroud Head Cover Alloy 82 & 182 High-Purity Initiation 1989 Edition or 

and Core Plate welds Water and Growth later approved 

Edition.  

GE SIL 462 Sup.  

3.  

EPRI-103515, R2 

(BWRVIP-79) or 

later version.  

Operating 

Experience 

NRC IN 88-03.  
NRC IN 92-57.
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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

See Chapter 11 for: 

Visual inspection VT-3 per ISI AMA 

Primary Water Chemistry AMA

See Chapter 11

I I.
See Chapter 11 No

.1. ______

DRAFT - 12/06/99
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IV 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 Mechanism References 

B1.1.5

Core Shroud, 

Shroud Head 

and Core Plate

Alloy 600, 

Alloy 82 & 182 

welds

288"C, 

High-Purity 
Water

Crack 

Initiation 

and Growth

SCC 

IASCC

ASME Section XI, 
1989 Edition.  

GE SIL 462 Sup.

3.
BWRVIP-29.  

EPRI TR-103515.  

BWRVIP-38.  

BWRVIP-52.  

Supporting 

BWRVP.  

BWRVIP-03.  

BWRVIP-06.  

BWRVIP-14.  

BWRVIP-44.  

BWRVIP-45.  

BWRVIP-59.  

BWRVIP-60.  

BWRVIP-62.  

Operating 

Experience 

NRC IN 88-03.  

NRC IN 92-57.

- ___________ __________ L __________ L J _________ �. ________ L _____________

DRAFTP- 12/06/99

B1.1.6 Shroud 

Support 

Structure 
(Shroud 

Support 

Cylinder, 

Shroud 

Support 

Plate, Shroud 

Support Legs)
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lV 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 

See Chapter 11

See Chapter 11 for 

Primary Water Chemistry AMA

See Chapter 11 

Inspection per BWRVIP-38 and BWRVIP-76 as applicable.  

Alternately, visual inspection (VT-3) per ISI AMA.

No

DRAFT- 12/06/99
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Structure and Region of 1 Environ- Aging M Aging ] 
Item Component Interest Material ment Effect Mechanism References

Core Shroud, 

Shroud Head 

and Core Plate

288°C, 

High-Purity 
Water

Crack 

Initiation 

and Growth

SCC 

IASCC

EPRI-103515, R2 

(BWRVIP-79) or 

later version.  

BWRVIP-42.  

Supporting 

B WRVi1 

BWRVIP-03.  

BWRVIP-56.

L __________ i __________ L _________ I _________ _________ i. ______________

DRAFT - 12/06/99

IV

B1.1.8

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

LPCI 

Coupling

SS

IV Bl-12



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

See Chapter 11 for

Primary Water Chemistry Program AMA 

ISI AMA

See Chapter 11

DRAFT- 12/06/99

No

I ______________
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
BE1. REACTOR VESSEL INTERNALS IBoilinnr Water Rearctor)

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

B 1.1.8 Core Shroud, LPCI SS 288"C, IASCC Same as for the 
Shroud Head Coupling High-Purity effect of Stress 
and Core Plate Water Corrosion, 

Cracking on Item 

B1,1,1,8 LPCI 

coupling.  

(continued from 
previous page) 

BWRVIP-06.  

BWRVIP-14.  

BWRVIP-44.  

BWRVIP-45.  

BWRVIP-59.  
BWRVIP-60.  
BWRVIP-62.  

B1.2 Top Guide Top Guide SS 288-C, Crack SCC EPRI-10351, R2 

High-Purity Initiation IASCC (BWRVIP-79) or 

Water and Growth Fatigue later version.  

BWRVIP-26.  

Supporting 

BWRVIP 
BWRVIP-03.  

BWRVIP-06.  

BWRVIP- 14.  

BWRVIP-44.  

BWRVIP-45.  

BWRVIP-50.  

BWRVIP-59.  
BWRVIP-60.  
BWRVIP-62.  

Operating 

Experience 

NRC GL 94-03.  

NRC IN 95-17.  

NUREG-1544
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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 

See Chapter 11 for See Chapter 11 

Primary Water Chemistry AMA Inspect per BWRVIP-42 

See Chapter 11 for See Chapter 11 No 

Inspect per BWRVIP-26 

Primary Water Chemistry AMA
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Bi. REACTOR VESSEL INTERNALS (Boiling Water Reactor) 

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

B11.2 Top Guide Top Guide SS 288-C, Cumulative Fatigue Original Licensing 

High-Purity Fatigue Criteria or ASME 
Water Damage Section III, 

1989 Edition.  

Crack GSI- 190.  

Initiation IASCC 

and Growth Same as for the 

effect of Stress 

Corrosion 

Cracking on Item 
B1.2 top guide.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B I. REACTOR VESSEL INTERNALS IBoiin• Water Reactori

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

See Chapter 11 

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes 
evaluated for fatigue for a 40Oy 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.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR 
50.55a), Subsection NG.  
Same as for the effect of Stress Corrosion Same as for the effect of Stress Corrosion Cracking on Item Yes 
Cracking on Item B1 .2 top guide. B) .2 top guide. BWTRVIP 

Guideline 
NVOTE: Combine all B1.L2 (see comment Wi 

IVBl 8, number 3)__________________________
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

B1.4.1 

thru 

B1.4.4

DRAFT- 12/06/99

Core Spray 

Lines and 

Spargers

SSCore Spray 

Lines 

(Headers), 

Spray Rings, 

Spray 

Nozzles, 

Thermal 

Sleeves

288°C, 

High-Purity 
Water

SCC 

IASCC 

Fatigue

Crack 

Initiation 

and Growth 

Cumulative 

Fatigue 

Damage

ASME Section XI, 
1989 Edition.  

NRC IEB 80-13.  

GE SIL 289.  

BWRVIP-29.  

EPRI TR-103515.  

BWRVIP-18.  

BWRVIP- 16.  

BWRVIP- 19.  

Supporting 

BWRVIP 

BWRVIP-03.  

BWRVIP-06.  

BWRVIP- 14.  

BWRVIP-44.  

BWRVIP-45.  

BWRVIP-59.  

BWRVIP-60.  

BWRVIP-62.  

Same as for the 

effect of Stress 

Corrosion 

Cracking on Items 

B1.4.1-B1.4.4 core 

spray line 

components.  

Original Licensing 

Criteria or ASME 

Section I11, 1989 

Edition.  

GSI-190

IV Bl-18



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

See Chapter 11 for 

Primary Water Chemistry AMA
See Chapter. 11 

Inspection per BWRVIP-18

DRAFT- 12/06/99IV Bl-19



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

Thermal 

Sleeve, Inlet 

Header, Riser 

Brace Arm, 

Holddown 

Beams, 

Inlet Elbow, 

Mixing 

Assembly, 

Diffuser, 

Castings

Holddown 

Beams: 

Ni Alloy 

(X-750), 

Castings: Cast 

Austenitic 

Stainless Steel 

(CASS), 

Others: SS

Crack 

Initiation 

and Growth

Cumulative 
Fatigue 

Damage

SCC 

IASCC 

Fatigue

B1.5.1, 

thru 

B1.5.8

L __________ I __________ L ________ I ________ _________ I. _____________

DRAFT - 12/06/99

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

Jet Pump 

Assemblies
288°C, 

High-Purity 

Water

EPRI-103515, R2 

(BWRVIP-79) or 

later version.  

BWRVIP-41.  

BWRVIP-28.  

BWRVIP-51.  

Supporting 

B WRVIP.  
BWRVIP-03.  

BWRVIP-06.  

BWRVIP- 14.  

BWRVIP-44.  

BWRVIP-45.  

BWRVIP-59.  

BWRVIP-60.  

BWRVIP-62.  

Operating 

Experience 

NRC IN 93-101.  

NRC IN 97-02.  

Same as for the 

effect of Stress 

Corrosion 

Cracking on Items 

B1.5.1-B1.5.8jet 

pump assembly 

components.  

Original licensing 

Criteria or ASME 

section I 1989 

Edition GSI-1 90
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
BI. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

See Chapter 11 for 

Primary Water Chemistry AMA

See Chapter 11 

Inspect per BWRVIP-41

a _______________________________________ i ________
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IV 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 Mechanism References

B13.6.1 Fuel Supports Orificed Fuel SS, CASS 288°C, Crack Thermal EPRI TR-106092.  
& CRD Support High-Purity Initiation Aging and BWRVIP-47 
Assemblies Water and Growth Neutron BWRVIP-25 

Cumulative Irradiation BWRVIP-56 
Fatigue Embrittle

Damage ment Original Licensing 

Criteria or ASME 
Fatigue Section III, 

1989 Edition.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
BI. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

Same as for the effect of Thermal Aging Same as for the effect of Thermal Aging and Neutron No 
and Neutron Irradiation Embrittlement on Irradiation Embrittlement on Item BI.5. 8jet pump castings.  
Item BI.5.8 jet pump castings.  

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be No 
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic 
life, according to the requirements of the Safety Issue (GSI)-190 is to be addressed.  
original licensing criteria or ASME 
Section III (edition specified in 10 CFR NOTE: Combine all B1.6.1 (see comment IV B1-13) 
50.55a), Subsection NG.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
BI. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

B1.7.1, 

B1.7.2, 

B1.7.3

SS 288-C, 

High-Purity 
Water

Crack 
Initiation 
and Growth 

Cumulative 
Fatigue 
Damage

SCC 

Fatigue 

IASCC

Instrument 
Housings

DRAFT - 12/06/99

Intermediate 

Range 
Monitor (IRM) 
Dry Tubes, 
Source Range 
Monitor 
(SRM) Dry 
Tubes 

IRM Dry 
Tubes, SRM 
Dry Tubes 

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

LPRM Dry 
Tubes

EPRI-103515, R2 

(BWRVIP-79) or 

later version.  

BWRVIP-49.  

BWRVIP-57.  

Supporting 

BWRVIP 

BWRVIP-03.  

BWRVIP-06.  

BWRVIP- 14.  

BWRVIP-44.  

BWRVIP-45.  

BWRVIP-47 

BWRVIP-59.  

BWRVIP-60.  

BWRVIP-62.  

Original Licensing 

Criteria or ASME 

Section III, 

1989 Edition.  

GSI- 190.  

Same as for the 

effect of Stress 

Corrosion 

Cracking on Items 

B1.7.1 IRM dry 

tubes and B1. 7.3 

SRM dry tubes.  

Original Licensing 

Criteria or ASME 

Section III, 

1989 Edition.  

GSI-190.
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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

See Chapter 11 for.  

Primary Water Chemistry AMA

See Chapter 11 

Inspection per BWRVIP-47

E _______________________________________ I. ________
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1

GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 

IV B 1-1 Reactor Vessel B 1.1.1 IV B 1-4 1. This item should be deleted form the GALL report. As noted 
Internals (BWR) and in BWRVIP-06, the shroud head and the bolts are not safety

B 1-5 related. Their failure would not hinder core coolant flow nor 
the ability to put the reactor in a safe shutdown condition.  
BWRVIP-06 was reviewed by NRC. A safety evaluation was 
issued 09/15/98.  

2. Fatigue is not a TLAA for the shroud head bolts since the 
shroud head and the bolts are not safety-related. Their failure 
would not hinder core coolant flow nor the ability to put the 
reactor in a safe shutdown condition 

3. Section XI does not apply to core shroud head bolts. The 
code requirement B-N-2 is for the "Integrally Welded Core 
Support Structures and Interior Attachments to Reactor 
Vessels" and the bolts are not welded nor attached to the 
reactor vessel.  

IV B 1-2 Reactor Vessel B 1.1.2 IV B 1-4 1. The "Further Evaluation" column should be revised to read 
Internals (BWR) through "No".  

* IV B 1-7 2. BWRVIP-01 is not listed as a reference, but should be.  

BWRVIP-0 1 is the original shroud inspection document.  
BWRVIP-07 contains reinspection criteria and BWRVIP-63 
contains vertical weld criteria. All 3 documents have been 
combined into BWRVIP-76 which should also be referenced.  

3. The 7 ' element, "Corrective Actions", should be revised.  
Since the core shroud is a core support structure, repairs to it 
must meet the criteria of Section XI or NRC must approve the 
alternative. Therefore, corrective action will either restore the 
component to a condition that meets the original design 
specification and Construction Code or NRC will approve the 
alternate. BWRVIP-02 should be listed as a reference. It 
contains repair criteria that has been used at several plants 
with NRC approval. The BWRVIP-02 criteria provide an 
alternative to the Code and as such constitute a generic non-
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1

GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 

code repair method for a Code component. Inspection criteria 
for the repaired shroud and the repair hardware are contained 
in the BWRVIP program. No additional evaluations are 
necessary if the BWRVIP criteria are followed.  

4. The separate listing for this item dealing with IASCC should 
be deleted. The BWRVIP criteria considered all plausible 
modes of degradation for each component. The inspection 
program is such that the effects of IGSCC, IASCC and fatigue 
are appropriately accounted for with the prescribed 
inspections. No other evaluation is needed.  

5. The existing AMP column should specify BWRVIP-76 or ISI 
AMA and Primary Water Chemistry AMA. See GALL Insert 
#s8&9.  

IV B 1-3 Reactor Vessel B1.1.3 IV B 1-6 1. The "Further Evaluation" column should be revised to read 
Intemals (BWR) and through "No" 

B 1.1.4 IV B 1-9 2. .The separate listings for this item dealing with SCC, IASCC 
and Fatigue should be combined. The BWRVIP criteria 
considered all plausible modes of degradation for each 
component. The inspection program is such that the effects of 
IGSCC, IASCC and fatigue are appropriately accounted for 
with the prescribed inspections. No other evaluation is needed.  

3. Section XI reference should be deleted since it does not apply to 
the core plate or the core plate bolts. The code requirement B
N-2 is for the "Integrally Welded Core Support Structures and 
Interior Attachments to Reactor Vessels" and the bolts are not 
welded nor are they attached to the reactor vessel.  

4. BWRVIP-25 contains inspection requirements for the core plate 
and bolting necessary to assure continued integrity and safe 
operation. NRC issued a safety evaluation on 12/19/99.  

5. The existing AMP column should specify BWRVIP-25 (SER 
dated 12/19/99), ISI AMA and Primary Water Chemistry AMA.  
See GALL Insert #s 8 & 9.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1

GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 

IV B 1-4 Reactor Vessel B 1. 1.5 IV B 1-8 1. The second entry for Access Hole Cover on page IV B 1-10 is 
Internals (BWR) and B 1-9 a duplicate of the information on the previous page and should 

** therefore be deleted.  
IV B 1-5 Reactor Vessel B 1.1.6 IV B 1-10 1. The "Further Evaluation" column should be revised to read 

Internals (BWR) through "No".  
IV Bl-13 2. BWRVIP-01, -07, -63, and-76 should be referenced. BWRVIP

01 is the original shroud inspection document. BWRVIP-07 
contains reinspection criteria and BWRVIP-63 contains vertical 
weld criteria. All 3 documents have been combined into 
BWRVIP-76.  

3. Section XI does not require examination of the shroud support 
legs or any other component below the core plate. However, 
any repair or replacement would be activity would be within the 
jurisdiction of Section XI.  

4. Element 7, "Corrective Actions", needs to be revised. The 
BWRVIP program includes inspection and flaw evaluation 
criteria. When specified safety margins cannot be met 
corrective action is required. The component is part of the 
welded core support structure. Should repairs be needed, they 
would have to meet the provisions of Section XI which requires 
meeting the original Construction Code or later approved 
versions of Section III. Alternatives may be used if approved 
by NRC. Since the provisions for corrective measures 
developed by the BWRVIP are alternatives to the original 
construction Code and would require NRC approval prior to 
use, there is no reason to require additional evaluation as part of 
a renewal application. When the NRC approves the BWRVIP 
proposed corrective measures, the BWRVIP measures would be 
an approved alternative.  

5. BWRVIP-38 contains inspection requirements for the shroud 
support structure necessary to assure continued integrity and 
safe operation. NRC issued an initial safety evaluation on
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1

GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 

09/16/99.  
6. The listings for this item for SCC and IASCC should be 

combined. The BWRVIP criteria considered all plausible 
modes of degradation for each component. The inspection 
program is such that the effects of IGSCC, IASCC and fatigue 
are appropriately accounted for with the prescribed inspections.  
No other evaluation is needed.  

7. The existing AMP column should specify inspection per 
BWRVIP-38 and BWRVIP-76 as applicable or alternatively, 
visual inspection (VT-3) per ISI AMA and Primary Water 
Chemistry AMA. See GALL Insert #s 8 & 9.  

IV B I-6 Reactor Vessel B11.1.7 IV B l-12 1. This item should be deleted from the GALL. BWRVIP-06 
Internals (BWR) and and BWRVIP-27 both indicate that the standby liquid control 

B 1-13 piping inside the vessel is not needed to shutdown the reactor 

or maintain it in a safe shutdown mode. NRC issued an SER 
for BWRVIP-06 on 9/15/98. on both BWRVIP documents.  
BWRVIP-27 contains the inspection requirements necessary 
to assure continued integrity and safe operation of the standby 
liquid control line. NRC issued a safety evaluation 12/20/99 
approving the use of BWRVIP-27 in the renewal period. No 
other evaluation is needed.  

2. The separate listings for this component addressing SCC and 
IASCC can be combined/deleted. The BWRVIP criteria 
considered all plausible modes of degradation for each 
component. The inspection program is such that the effects of 
IGSCC, IASCC and fatigue are appropriately accounted for 
with the prescribed inspections. Further, IASCC is not a 
plausible degradation mechanism for the standby liquid 
control line; its location relative to the core eliminates the 
concern. No other evaluation is needed.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1

GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 
IV B 1-7 Reactor Vessel B11.1.8 IV B1-12 1. Revise the "further Evaluation" column to read "No".  

Internals (BWR) through BWRVIP-42 contains the inspection requirements necessary to 
IV B 1-14 assure continued integrity and safe operation of the LPCI 

coupling. NRC issued an SER on 06/14/99. No other 
evaluation is needed.  

2. The BWRVIP criteria considered all plausible modes of 
degradation for each component. The inspection program is 
such that the effects of IGSCC, IASCC and fatigue are 
appropriately accounted for with the prescribed inspections. No 
other evaluation is needed.  

1. The existing AMP column should specify BWRVIP-42 (SER 
dated 6/14/99) and Primary Water Chemistry AMA. See 
GALL Insert # 9.  

IV B11-8 Reactor Vessel B 1.2 IV B1-14 3. Correct the water chemistry reference to BWRVIP-79 (TR
Internals (BWR) through BI- 103515,R2).  

* 17 4. Revise the "Further Evaluation" column to read "No".  
BWRVIP-26 contains the inspection requirements necessary to 
assure continued integrity and safe operation of the top guide.  
NRC issued an SER on 09/29/99. No other evaluation is 
needed.  

5. All three listings addressing SCC, IASCC, and fatigue can be 
combined into one item. The BWRVIP criteria considered all 
plausible modes of degradation for each component. The 
inspection program is such that the effects of IGSCC, IASCC 
and fatigue are appropriately accounted for with the prescribed 
inspections. No other evaluation is needed.  

6. The existing AMP column should specify inspect per BWRVIP
26 (SER dated 9/29/99) and Primary Water Chemistry AMA.  
See GALL Insert # 9.  

IV B 1-9 Reactor Vessel B1.3.1 IV BI-16 These items can be deleted from GALL. The feedwater sparger and 
Internals (BWR) through through flow nozzles are not safety-related and their failure would not 

* 1B1.3.3 Bl-19 prevent the injection of coolant makeup. They are not required to
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1

GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 

place the plant in safe shutdown. This is documented in BWRVIP
06. NRC issued a safety evaluation for BWRVIP-06 09/15/98.  
(Note: The feedwater nozzle inner radius is the limiting location for 
fatigue of the feedwater components. It is inspected in accordance 
with NUREG-0619, or the BWROG alternative, and would bound 
any fatigue concerns for the sparger.) 

IV BI-10 Reactor Vessel B 1.4.1 IV BI-18 1. Revise the "Further Evaluation" column to read "No".  
* Internals (BWR) through through BWRVIP- 18 contains the inspection requirements necessary 

B 1.4.4 IV B 1-21 to assure continued integrity and safe operation of the core 
spray piping and sparger. NRC issued an SER on 12/02/99.  
No other evaluation is needed.  

2. The BWRVIP criteria considered all plausible modes of 
degradation for each component. The inspection program is 
such that the effects of IGSCC, IASCC and fatigue are 
appropriately accounted for with the prescribed inspections.  
No other evaluation is needed.  

3. The existing AMP column should specify inspection per 
BWRVIP-18 (SER dated 12/02/99) and Primary Water 
Chemistry AMA. See GALL Insert # 9.  

IV B1-11 Reactor Vessel B 1.5.1 IV B 1-20 1. Revise the "Further Evaluation" column to read "No".  
* Internals (BWR) through through BWRVIP-41 contains the inspection requirements necessary to 

B 1.5.8 IV B 1-23 assure continued integrity and safe operation of the jet pump 
assembly and its sub-components. NRC review is in progress.  
No other evaluation is needed.  

2. The BWRVIP criteria considered all plausible modes of 
degradation for each component. The inspection program is 
*such that the effects of IGSCC, IASCC and fatigue are 
appropriately accounted for with the prescribed inspections. No 
other evaluation is needed.  

3. The existing AMP column should specify inspect per BWRVIP
41 and Primary Water Chemistry AMA. See GALL Insert # 9.  

IV B 1-12 Reactor Vessel B1.5.4 IV B1-23 BWRVIP-41 program accounts for this aging effect. This item 
Internals (BWR) through IV could be deleted or combined with B 1.5.1 thru 1.5.8.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVB.1
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GALL 
SECTION TITLE ITEM NO. PAGE REVIEWER COMMENT 

B1-25 
IV B1-13 Reactor Vessel B11.6.1 IV B1-24 1. Revise the "Further Evaluation" column to read "No". The 

* Internals (BWR) and orificed fuel support (OFS) was evaluated in BWRVIP-47, 
B 1-25 except for the peripheral OFS which was evaluated in 

BWRVIP-25. NRC issued a safety evaluation 10/13/99 for 
BWRVIP-47 and 12/19/99 for BWRVIP-25. The BWRVIP 
criteria considered all plausible modes of degradation for each 
component. The inspection program is such that the effects of 
IGSCC, IASCC and fatigue are appropriately accounted for 
with the prescribed inspections. No other evaluation is needed.  

2. The existing AMP column and Evaluation and technical Basis 
should specify BWRVIP-47 (SER dated 10/13/99 and 
BWRVIP-25 (SER dated 12/19/99).  

IV B 1-14 Reactor Vessel B1.7.1 IV BI-26 1. Revise the "Further Evaluation" column to read "No".  
* Internals (BWR) through and BWRVIP-47 contains the inspection requirements necessary 

B 1.7.3 B 1-27 to assure continued integrity and safe operation of the 
instrument housings. NRC issued an SER on 10/13/99. No 
other evaluation is needed.  

2. The BWRVIP criteria considered all plausible modes of 
degradation for each component. The inspection program is 
such that the effects of IGSCC, IASCC and fatigue are 
appropriately accounted for with the prescribed inspections.  
No other evaluation is needed.  

3. The existing AMP column should specify inspection per 
BWRVIP-47 (SER dated 10/13/99) and Primary Water 
Chemistry AMA. See GALL Insert # 9.



SB. Reactor Vessel Internals (Boiing Water Reactor) 

B1.1 Core Shroud. Shroud Read, and Core Plate 

B1.1.1 Core Shroud Head Bolts 

BI.1.2 Core Shroud (Upper. Central. Lower) 

B1.1.3 Core Plate 

B1.1.4 Core Plate Bolts 

B1.1.5 Access Hole Cover 

BI.1.6 Shroud Support Structure 

B1.1.7 Standby Liquid Control Line 

51.1.8 LPCI Coupling 

B1.2 T op Guide 

B1.3 Feedwater Spargers 

B1.3.1 Thermal Sleeve 

B•.3.2 Distribution Header 

BI.3.3 Discharge Nozzles 

BI.4 Core Spray Linc. and Spargere 

B1.4.1 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 

B1.5.2 Inlet Header 

B1.5.3 Riser Brace Arm

DRAFT - 12106/99IV BI-I



B1.5.4 Holddown Beams 

B1.5.5 Inlet Elbow 

B1.5.6 Mixing Assembly 

BI.5.7 Diffuser 

BI.5.8 Castings 

B1.6 Fuel Supports & CRD Assemblies 

B1.6.1 Orificed Fuel Support 

B1.7 Instrument Housings 

BI.7.1 Intermediate Range Monitor (CRHW Dry Tubes 

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

B1.7.3 Source Range Monitor (SRM) Dry Tubes

DRAFT. 12/06/99
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1l. Reactor Vesdl 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 (IRMI dry tubes, low power range monitor (LPRM) 

dry tubes. and source range monitor (SRMJ dry tubes. All structures and components Ln 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 Al) and reactor coolant pressure boundary (Table IV Cl).

DRAFT - 12/06/99IV BI-3



DRAFT - 12/00/99 IV B1-4



IV B1-5 DRAFT - 12106/99



I

DRAFT - 12/06/99 IV BI-6

I



TV REACTOR VESSEL. TERI 
BL REACTR VESSELI

tivem may be eval are bcer dan th ma ,ato te=Jll mmcsvtzglmlmpp• l mc 
r ~ ~ ~ ~ BRI .e+4ml•,,+, crackO-t, Up and+li~l• : growth.e 

Is u-ndeif r,_.-• Mif review ob both hotrizat mta 

Jul (I] 171 (5) Monitoring and 

a roved dne is adequate for 

IA A de in a with applicable.  

aa -sute QA reIw approval 
, and aacon are Implemented 

In c with nts ofpn B to 10 0CR 
50rtSand will to bead te the period of 

occurred in a Of BW~s. It has =j-mdshrouds 

fabricated fromlType 30 43 SS. which is 
generoll c~ee•dered to bem• • to SCC. Weld 

regions are most susceptible, although It is not clear 
whether this is due to sensitlzaton and/or impurities 
associated with the welds or the lhgh residual stresses in 
the weld regions. This emperience is reviewed in GL 94-03 
and NUREG-1544. Some =peences with visual 
Inspections are discussed in IN 94-42.  

Sarne as for the effect of Stress Same asfor •h effect o Sress Corrosion Croking on 
Corrosion Cracking on Item BI- 1.2 core Item BI.1.2 anor shroud.  
shroud.  

VIS Y (1) Scope Of e program udes preventive 
a to ASME measures to mftLW"ScC (N]sD to 

r in te 1&Wof SC in edfunction of the 
oTts In ponen re rle t s needed to 

a t esinat <0. /cm 2) reduces 
9 l, Iadd itns are effective, in 

Pla l alsomay , ut effective in the core reM 
e wa try measure such oble ugh a caiytic action appear to 

asstrict on conductivity,.yroe additions In the 
uand se o nobleare avaibe at prsent 

Tns ch as Palladium or to W r ett 
platinu• to red electrochemil• n•• p~ n and flaw evaluation are 
poten Possib Inspection rceef to be pedorm cpcw•ith• refenced BWRVIP 
base on hydrogen ecuon Is guieine. as a y Utie NRc staff. (4J) Dfction of 
currently under staff review. BWRVIP Aging Effsctss due to SCC can not Occur 
guideline is under staff review. without crack Initiation and growth. (5) Monitoring and 

Tnding: I ii schedule in accordance with 

(%ArQA~?-W C P-% 
A U11; 0ý 4-ý1.1-5*f

IV E1-7 " ' / DRAFT- 12/06/99

I 7-/j 9 q q
I-" I'"' F



IV 3WWCTOR VESS WERNAL. AND REACTOR COOLWA SYSTEM

Structure and Region of Environ- Aging Aging 
Item .omponen Interest Material ment Effect echanism References 

Item__ -opn (amtinued frmm 
preuious pooe] 

Operatin 
ExperW" 
NRC OL 94-M5.  
NRC IN 95-17.  
NUREG-1544.  

BL--1.3 Core Shroud. Core Plate. SS Mon. Crack IASCC Sare asjfor tht 

01.I.4 Shroud Head Care Plate Igh-Purity Intation effect of S-ass 

and Coam Plate Bob& (used In water and Growth Corrosion 

early DWft) Cracc w on Item 
B1.1.3 coreplat& 

BL1..3 Coan Shioud. Care Plate SS 8m CumulattVe Fatigue Original 
Shroud Head Irr "igh-Purity Fatigue Lcensing Criteria 
and Core Pate water Danmae or ASME Section 

1989 Edition.  

B .1l , 5ftma AeH Alloy 00. 2 , Ca k SCC A Section 
Shroud Head Cover Alloy 82 a ilgh-Purty Initiation 1989 Edition.  

and Core Plate 182 welds Water and Growth 3.  

=R-=15.  

OperaWin 
Experience 
NRC IN 88-03 
I=C IN 92-57.
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IV FRACTOR VESSEL. INrRNA. AM REACTOR COOLANT SYSTEM 
-.. . .,. ,eeL• wm"wk'DW•AT 0 lt nti~nf Wr•atsp, Danetar

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect echanism References 

Tl -15 -Crjuu.Access Hole Alloy 600. . crack *C ASME a onI.  

B1.1.6 Core Shroud. Shroud Alloy 600, 2-C. Crack WE ASME Seci.on IM 

Shroud Head Support Alloy 82 & 1gh-Purity Initiation 1989 Editon.  
and Core Plate Structure 182 welds Water and Growth GE SL462 Sup. 3.  

(Shroudl BWV-29.  
SUPPt EPRI TR-103515.  
Cylinder. MMIP-3" 

Shroud IBWRVIP-M.  
SSupport Plt.  

support LeviBVP 

B'WRVW4-O 

BWRRVIP-03.  

BWRVIP- 14.  
BWRVMP-..  
BWRVIP-45.  

BWRVIP-W0.  

NRC IN 88-M3 
NRC IN 92-57.
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IV REACTOR VESSEL nqI"CALS AND REACTOR COOLANT SYSTEM
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BL VE&CTOR VESSEL DITERXALS DOking Water____ 
Existng Further 
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C1. Reactor Coolant Pressure Boundary (Boiling Water Reactor) 

C 1.1 Piping & Fittings 

C 1.1.1 Main Steam 

C1.1.2 Feedwater 

C1.1.3 High Pressure Coolant Injection (HPCI) System 

C1.1.4 Reactor Core Isolation Cooling (RCIC) System 

C 1.1.5 Recirculation 

C 1.1.6 Residual Heat Removal (RHR) System 

C 1.1.7 Low Pressure Coolant Injection (LPCI) System 

C 1.1.8 Low Pressure Core Spray (LPCS) System 

C1.1.9 High Pressure Core Spray (HPCS) System 

C 1.1.10 Isolation Condenser 

C 1.1.11 Lines to Reactor Water Cleanup (RWC) and Standby 
Liquid Control (SLC) Systems 

C1.1.12 Steam Line to HPCI and RCIC Pump Turbine 

C 1.2 Recirculation Pump 

C1.2.1 Bowl / Casing 

C 1.2.2 Cover 

C1.2.3 Seal Flange 

C1.2.4 Closure Bolting 

C1.3 Safety & Relief Valves
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C1.3.1 

C 1.3.2 

C1.3.3 

C 1.3.4 

C1.4 Isolation 

C1.4.1 

C1.4.2 

C1.4.3 

C 1.4.4

Valve Body 

Bonnet 

Seal Flange 

Closure Bolting 

Condenser 

Tubing 

Tubesheet 

Channel Head 

Shell
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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 
VC.  

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 54.2 1(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 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component I Interest Material ment [ Effect Mechanism References

Piping & Fittings Main Steam, 
Steam Line to 
HPCI and RCIC 
Pump Turbine

Erosion/ 

Corrosion 
(E/C)

NUREG- 1344.  

EPRI NSAC

202L-R2.  

NRC IN 93-2 1.  

EPRI-103515, 

R2 (BWRVIP

79) or later 

version

Operating 

Experience 

NRC BI 87-01.  

NRC GL 89-08.  

NRC IN 89-53.  

NRC IN 91-18.  

NRC IN 91-18 

S1.  

NRC IN 91-28.  

NRC IN 92-35.  

NRC IN 95-11.  

NRC IN 97-84.

DRAFT - 12/06/99
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Cl.1.1, 
Cl.  

1.12

288'C 
Steam

Carbon Steel 

(CS) 
SA106-Gr B, 

SA333-Gr 6, 

SA155-Gr 

KCF70

Wall 
Thinning
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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

See Chapter 11 for: See Chapter 11 No 

Flow Accelerated Corrosion Aging 

Management Activities, and Primary Water 

Chemistry AMP
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Cl. REACTOR COOLANT PRESSURE BOUNDARY 1Boilini• Water Reactori

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

CL.1.1 Piping & Fittings Main Steam CS 288°C Cumulative Fatigue ASME Section 

SAI06-Gr B, Steam Fatigue III, 
SA333-Gr 6, Damage 1989 Edition.  

SA155-Gr ANSI B31.1.  

KCF70 

CI.1.2 Piping & Fittings Feedwater CS Up to 225°C, Wall Erosion/ Same as the 

SA106-Gr B, Oxygenated Thinning Corrosion effect of E/C on 

SA333-Gr 6, Water Item C1.1.1 

SA 155-Gr Main Steam 

KCF70 Line Piping and 

Fittings 

C1. 1.2 Piping & Fittings Feedwater CS Up to 225°C, Cumulative Fatigue ASME Section 

SA106-Gr B, Oxygenated Fatigue III, 

SA333-Gr 6, Water Damage 1989 Edition.  

SA155-Gr ANSI B31.1.  

KCF70 

C1.1.3, Piping & Fittings High Pressure CS 288°C Cumulative Fatigue ASME Section 
C1.1.4 Coolant SA106-Gr B, Oxygenated Fatigue III, 

Injection SA333-Gr 6, Water or Damage 1989 Edition.  
(HPCI), Reactor SA155-Gr Steam ANSI B31.1.  

Core Isolation KCF70 

Cooling (RCIC)
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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

See Chapter 11

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

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 

according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR TLAA 

50.55a), Subsection NB, or ANSI B31.1, or Section XI 

other evaluations based on cumulative 

usage factor (CUF).  

Same as the effect of Erosion/Corrosion on Same as the effect of Erosion/Corrosion on Item C1.1. 1 Main No 

Item C1. 1. 1 Main Steam Line Piping and Steam Line Piping and Fittings.  

Fittings.  

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

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 

according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR TLAA 

50.55a), Subsection NB, or ANSI B3 1. 1, or Section XI 

other evaluations based on cumulative 

usage factor (CUF).  

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

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 

according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR TLAA 

50.55a), Subsection NB, or ANSI B31. 1, or Section XI 

other evaluations based on cumulative 

usage factor (CUF).

DRAFT - 12/06/99IV C 1-7



IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
('1 W1VA irflV (nflfT A VX' U0QQTTD17 RfTTWfl AV'V M-4d1." Wa+ý V*, D ^A

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

C1.1.5 Piping & Fittings Recirculation, Stainless Steel 288°C Crack Stress NUREG-0313, 

thru Residual Heat (SS) Oxygenated Initiation Corrosion Rev. 2.  

Cl. Removal (RHR), (e.g., Types Water or and Growth Cracking NRC GL 88-01.  

1.11 Low Pressure 304, 316, Steam (SCC), NRC GL 88-01, 

Coolant or 316NG); Inter- S 1.  

Injection (LPCI), Cast granular ASME Section 

Low Pressure Austenitic Stress XI, 

Core Spray Stainless Steel Corrosion 1989 Edition or 

(LPCS), (CASS); Nickel Cracking later approved 

High Pressure Alloys (e.g., (IGSCC) Editions.  

Core Spray Alloys 600, EPRI-103515.  

(HPCS), 182, and 82) R2 (BWRVIP

Isolation 79) or later 

Condenser (IC), version.  

Lines to BWRVIP-42.  

Reactor Water BWRVIP-56.  

Cleanup (RWC) BWRVIP-75.  

and Standby 

Liquid Control Supporting 

(SLC) Systems BWRVIP: 

BWRVIP-03.  

BWRVIP-61.  

BWRVIP-62.  

C1. 1.5, Piping & Fittings RHR, CASS 288°C Loss of Thermal EPRI TR

Cl. LPCI, Oxygenated Fracture Aging 106092.  

1.11 LPCS, Water or Toughness Embrittle- ASME Section 

HPCS, Steam ment XI, 

Lines to IC, 1989 Edition or 

Lines to RWC & later approved 

SLC Systems Editions.
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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 

See Chapter I 1 for: See Chapter 11 Yes, 

ISI BWRVIP 

Primary Water Chemistry AMP Guideline 

Determination of the susceptibility of CASS (1) Scope of Program: The program includes determination of No 

piping to thermal aging embrittlement the susceptibility of CASS components to thermal aging based 

based on casting method, Mo content, and on casting method, Mo content, and percent ferrite, and for 

percent ferrite. For "potentially potentially susceptible components aging management is 

susceptible" piping, aging management is accomplished either through volumetric examination or 

accomplished either through enhanced plant/component-specific flaw tolerance evaluation.  

volumetric examination or (2) Preventive Actions: The program provides no guidance on 

plant/component-specific flaw tolerance methods to mitigate thermal aging. (3) Parameters 

evaluation. Additional inspection or Monitored/Inspected: Based on the criteria in EPRI TR

evaluations are not required for "not 106092, with some modifications, the susceptibility to thermal 

susceptible" piping to demonstrate that the aging embrittlement of CASS piping is determined in terms of 

material has adequate fracture toughness. casting method, Mo content, and ferrite content. For low-Mo 

For pump casings and valve bodies, content (0.5 wt.% max.) steels, only static-cast steels
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of M Environ- Aging Aging 

Item I Component I Interest Material ment Effect Mechanism References
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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

See Chapter 11 for: 

Primary Water Chemistry AMA

See Chapter 11

.1. U
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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 References 

Cl.1.5, Piping & Fittings Recirculation, SS 288-C, Cumulative Fatigue ASME Section 

Cl. Lines to RWC Oxygenated Fatigue III, 

1.11 and SLC Water Damage 1989 Edition.  

Systems ANSI B31.1.  

C1.1.6 Piping & Fittings RHR, CS, 288°C Cumulative Fatigue ASME Section 

thru LPCI, SS Oxygenated Fatigue III, 

C1. LPCS, Water or Damage 1989 Edition.  

1.10 HPCS, Steam ANSI B3 1.1.  

IC 

C1.2.1 Recirculation Bowl/Casing, CASS, 288-C, Cumulative Fatigue ASME Section 

thru Pump Cover, SS Oxygenated Fatigue III, 

C1.2.3 Seal Flange Water Damage 1989 Edition.  

ANSI B31.1.  

C1.2.1, Recirculation Bowl/Casing, CASS 288°C, Loss of Thermal EPRI TR

C1.2.2 Pump Cover (SA351 CF-8 Oxygenated Fracture Aging 106092.  

or CF-8M) Water Toughness Embrittle- ASME Section 

ment XI, 

1989 Edition or 

later approved 

Editions.  

C1.2.1 Recirculation Bowl/Casing CASS, 288-C, Crack SCC, IGSCC ASME Section 

Pump SS Oxygenated Initiation XI, 

Water and Growth 1989 Edition.  

NUREG-0313, 

Rev. 2.  

NRC GL 88-0 1.  

NRC GL 88-0 1, 

$1.  

EPRI-103515, 

R2 (BWRVIP

79) or later 

version.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
L.. IU.. 1AN P,•JjL UA RY tB,,AIki.j - r .,,UI, l X iDUUng Water icacLmorJ 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Part 50 and will continue to be adequate for the period of 
license renewal. (10) Operating Experience: The AMP based 

on susceptibility determination and examination requirements 

or flaw tolerance evaluations of potentially susceptible 

components 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 performed Yes 

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 

according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR Section XI 

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 performed Yes 

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 

according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR Section XI 
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 performed Yes 

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 
according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR Section XI 

50.55a), Subsection NB, or ANSI B31. 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 piping No 

Embrittlement on piping and fittings in and fittings in various reactor coolant pressure boundary 

various reactor coolant pressure boundary systems Items C1. 1. 5 - C1. 1. 11.  

systems Items C1.1. 5 - C1.1.11.  

See Chapter 11 for: See Chapter 11 No 

The effect of SCC, IGSCC on piping and 

fitting, in various reactor coolant pressure 

boundary systems Cl.1.5 thru Cl.11
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY fBoiling Water Reactori

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

C1.2.3, Recirculation Seal Flange, Flange: SS; Air, Attrition Wear NUREG-1339.  

C1.2.4 Pump Closure Bolting Bolting: High Leaking EPRI NP-5769.  

Strength Low- Oxygenated NRC GL 91-17.  

Alloy Steel Water and/or IEB 82-02.  
(HSLAS) Steam at ASME Section 

SA193 GrB7 288°C XI, 

1989 Edition or 
later approved 

Editions.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
LIL. JLiAUJL. %LUU JI.L I IJr'JL•,,0UZIU JDUU,"IIiJ2JZ tD"IIIJg wEL.r J.aCLory 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

See Chapter 11 

See Chapter 11 for: See Chapter 11 No 

ISI AMP
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C'.1_ REAC'POR C2AALANT PRESSURE BOUNDARY 1Boilin• Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

C1.2.4 Recirculation Closure Bolting HSLAS SA193 Air, Loss of Stress NUREG-1339.  

Pump GrB7 Leaking Preload Relaxation EPRI NP-5769.  

Oxygenated NRC GL 91-17.  

Water and/or IEB 82-02.  

Steam at ASME Section 

288°C XI, 
1989 Edition or 

later approved 

Editions.  

CI.2.4 Recirculation Closure Bolting HSLAS SA193 Air, Cumulative Fatigue ASME Section 

Pump GrB7 Leaking Fatigue III, 

Oxygenated Damage 1989 Edition.  

Water and/or ANSI B31.1.  

Steam at 

288°C
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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

See Chapter 11

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

Closure Bolting for Recirculation Pump. Recirculation Pump.  

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

evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 

according to the requirements of ASME Move to 

Section III (edition specified in 10 CFR Section XI 

50.55a), Subsection NB, or ANSI B31.1, or 

other evaluations based on cumulative 

usage factor (CUF).
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1 REACTOR COOLANT PRESSURE BOUNDARY MBoiling Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

C1.3.1 Valves Body CS 288-C, Wall Erosion/ NUREG-1344.  

(Check, Control, Oxygenated Thinning Corrosion EPRI NSAC

Hand, Motor- Water 202I-R2.  

Operated, and NRC IN 93-21.  

Relief Valves) EPRI

103515,R2 
(BWRVIP-79) or 

later version.  

C1.3.1, Valves Body, CASS 288-C, Loss of Thermal EPRI TR

C1.3.2 (Check, Control, Bonnet Oxygenated Fracture Aging 106092.  

Hand, MO, and Water Toughness Embrittle- ASME Section 

Relief Valves) ment X), 
1989 Edition or 

later approved 

Editions.  

C1.3.1, Valves Valve Body, CASS, 288-C, Crack SCC, NUREG-0313, 

CI.3.2 (Check, Control, Bonnet SS Oxygenated Initiation IGSCC Rev. 2.  

Hand, Motor- Water and Growth ASME Section 

Operated, and XI, 

Relief Valves) 1989 Edition or 

later approved 
Editions.  
NRC GL 88-01.  

NRC GL 88-01, 

S1.  
EPRI-103515, 

R2 (BWRVIP

79) or later 

version.  

BWRVIP-75
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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 

Same as for the effect of Erosion/Corrosion Same as for the effect of Erosion/Corrosion on Item C1.1.1 main Yes, 

on Item Cl. 1. 1 main steam piping and steam piping and fittings. Element 1 

fittings. should be 

further 

evaluated 

Same as for the effect of Thermal Aging Same as for the effect of Thermal Aging Embrittlement on piping No 

Embrittlement on piping and fittings in and fittings in various reactor coolant pressure boundary 

various reactor coolant pressure boundary systems Items C1. 1.5 - C1. 1. 11.  

systems Items C1.1.5 - C1.l1..

See Chapter 11 for: 

The effects of SCC, IGSCC on piping and 

fittings in various reactor coolant pressure 

boundary systems

See Chapter 11
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiline Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

C1.3.3, Valves Seal Flange, Flange: Air, Attrition Wear NUREG-1339.  

CI.3.4 Closure Bolting CS, SS Leaking EPRI NP-5769.  

Bolting: Oxygenated NRC GL 91-17.  

HSLAS Water and/or IEB 82-02.  

Steam at ASME Section 

288°C XI, 

1989 Edition or 

later approved 

Editions.  

C1.3.1 Valves Valve Body, CS, 2880C, Cumulative Fatigue ASME Section 

thru (Check, Control, Bonnet, CASS, SS Oxygenated Fatigue III, 

C1.3.3 Hand, Motor- Seal Flange Water Damage 1989 Edition.  

Operated, and ANSI B31. 1.  

Relief Valves) 

C1.3.4 Valves Closure Bolting HSLAS SA193 Air, Loss of Stress NUREG-1339.  

GrB7 Leaking Preload Relaxation EPRI NP-5769.  

Oxygenated NRC GL 9 1-17.  

Water and/or IEB 82-02.  

Steam at ASME Section 

288°C XI, 

1989 Edition or 
later approved 

Editions.  

C1.3.4 Valves Closure Bolting HSLAS SA193 Air, Cumulative Fatigue ASME Section 

GrB7 Leaking Fatigue III, 

Oxygenated Damage 1989 Editions.  

Water and/or ANSI B31.1.  

Steam at 

2880C 

C1.4.1 Isolation Tubing, Tubes: Tube side: Loss of Crevice and ASME Section 

thru Condenser Tubesheet, SS; Tubesheet: Steam; Material Pitting XI, 

C1.4.4 Channel Head, CS, SS; Shell side: Corrosion 1989 Edition or 

Shell Channel Head: demineralize later approved 

CS, SS; d water Editions.  

Shell: CS ASME OM S/G, 

Pt2.  
NRC GL 89-13.  

Plant Technical 

Specifications.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
A. R~Ed1 I IJI C JLdS.L I PRIESS~UR~E BOJUND R ~IJuIg IDU1 Water cvAacLorl 

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

See Chapter 11 

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

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be performed Yes 
evaluated for fatigue for a 40 y design life, for the period of license renewal. TLAA 
according to the requirements of ASME Move to 
Section III (edition specified in 10 CFR Section XI 
50.55a), Subsection NB, or ANSI B31.1, or 
other evaluations based on cumulative 
usage factor (CUF).  

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

Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be performed Yes 
evaluated for fatigue for a 40 y design life, for the period of license renewal, and Generic Safety Issue TLAA 
according to the requirements of ASME (GSI)-190 is to be addressed. Move to 
Section III (edition specified in 10 CFR Section XI 
50.55a), Subsection NB, or ANSI B31. 1, or 
other evaluations based on cumulative 
usage factor (CUF).  

Detection of reactor coolant leakage by (1) Scope of Program: The program includes monitoring and No 
radiation and temperature monitors in control of ECCS water chemistry to minimize exposure to 
component cooling system; inservice aggressive environments, and performance testing in 
inspection program in conformance with accordance with ASME OM-Standards and Guides, Part 2 
Edition of ASME Section XI specified in the provides assurance that the heat exchanger serviced by the 
licensees' CLB per 10 CFR 50.55a; closed-cycle cooling water system is performing its function 
performance testing in accordance with acceptably. (2) Preventive Actions: Monitor and control of 
ASME OM Standards and Guides, Part 2 to suppression pool and component cooling system water 
ensure chemistries based on the plant technical specifications to 

minimize impurities,
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 

C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

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

_______ L _______________ I ______________ .1.

DRAFT- 12/06/99 IV Cl1-22



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

(continued from previous page) 

that the heat exchanger serviced by the 

closed-cycle cooling water system is 

performing its function acceptably; and 

control of system water chemistries in 

suppression pool and component cooling 

water based on the plant technical 

specifications to minimize exposure to 

aggressive environments.

(continued from previous page) 

and timely corrective action prevent or mitigate corrosion. The 

parameters monitored include halogens, sulfates, oxygen, and 

pH in the suppression pool water, and in addition to these, 

dissolved copper and iron, suspended solids, and gamma 

activity in the component cooling water. (3) Parameters 

Monitored/Inspected. The AMP monitors the effects of 

corrosion by surveillance program to detect coolant leakage 

and inservice testing to evaluate component performance. The 

parameters monitored are directly related to corrosion, e.g., 

dissolved iron and copper, and by detection of leakage by 

radiation and temperature monitors, in the component cooling 

system. Also, inspection requirements of ASME Section XI 

specify visual VT-2 examination during system leakage test 

and hydrostatic test of all pressure retaining Class 2 

components. Performance testing is conducted in accordance 

with ASME OM S/G, Part 2. (4) Detection of Aging Effects: 

Degradation of component due to corrosion would result in 

leakage of coolant or degradation of component performance.  

Monitoring of radiation and suspended solids would detect 

leakage; extent and schedule of inspection/ testing assure 

detection of corrosion before the loss of intended function of 

the component. (5) Monitoring and Trending: Results from 

performance tests to verify the heat transfer capabilities are 

trended. Also, based on the recommendations of NRC GL 89

13 or its equivalent, if adequacy of cooling water chemistry 

control can not be confirmed, implement Action III of GL 89-13 

to include inspection and maintenance program for closed

cycle cooling water system to ensure that corrosion, erosion, 

and protective coating failure can not degrade the performance 

of safety-related systems serviced by closed-cycle cooling 

water. (6) Acceptance Criteria: Heat exchanger performance 

test results are evaluated in accordance with the guidelines of 

ASME OM S/G Part 2. Any relevant conditions related to 

corrosion causing leakage of ECCS water are compared with 

established acceptable limits. Results of Section XI leakage 

tests are evaluated in accordance with IWC-3100 and 

acceptance standards of IWC-3400 and IWB-3516.  

(7) Corrective Actions: Root cause evaluation and appropriate 

corrective action 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 & 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: Operating plant experience with 

this AMP indicates timely detection of corrosion in ECCS heat 

exchangers.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVC.1

reactor %-ooiant 
Pressure Boundary 
(BWR)

tI. 1.1.1, 
C1.1.12

4 I 4- 1 1
Reactor Coolant 
Pressure Boundary 
(BWR)

Reactor Coolant 
Pressure Boundary 
(BWR)

C1.1.5, 
C1.1.11

C1.1.5 
through 
CI.I.ll

IV C1-9, IV 
Cl-11

IV C1-8

i. ueiete iast sentence or element i1 ot "tvatuation anct i ecdmcai 
Basis" column. EPRI document NSAC-202L-R2 is adequate as 
a guideline for the FAC program.  

2. The existing AMP column should specify FAC AMA and 
Primary Water Chemistry AMA. See GALL Insert #s 9 & 10.

This is one of the 17 open license renewal technical issues identified 
and described in EPRI TR-107521 (NEI/NRC 98-0030; Thermal 
Aging Embrittlement of Cast Austenitic Stainless Steel 
Components).  
The discussion in the "Aging Program Management" and 
"Evaluation and Technical Basis" columns is excellent. In 
particular, the discussion on inservice inspection or flaw tolerance 
evaluation that references ASME Nuclear Code Case N-481 is 
acknowledged under Element 4. The inclusion of the alternate 
mechanical loading assessment in Element 4 is also to be 
commended. This same comment applies to all other items in B2 
(W), B3 (CE), and B4 (B&W) that deal with thermal aging 
embrittlement and loss of fracture toughness. This same comment 
applies to all other items in C I that deal with thermal aging 
embrittlement and loss of fracture toughness.
1. SCC and IGSCC are adequately controlled by existing 

programs. GL 88-01 programs have been implemented for 
approximately 10 years and have been shown to be effective in 
managing the issue. BWRVIP-75 provides new inspection 
frequencies based on the materials of construction, water 
chemistry and inspection history. The repair method using weld 
overlays proposed in GL 88-01 has since been incorporated into 
a Section XI Code Case that has been endorsed by NRC. The 
inspection methods and frequencies are adequate to assure safe 
operation and component integrity and the repair methods are 
acceptable for long term operation. No further evaluation for 
IGSCC is needed. This is consistent with the NRC conclusion 
on page V D2-7 for items D2. 1.1 through D2.1.7 and is

Page 1 of 2
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION IVC.1

essentially the same.  
2. The existing AMP column should specify GL 88-01 program, 

ISI AMA and Primary Water Chemistry AMA. See GALL 
Insert #s 8 & 9.

IVC 1-4 Reactor Coolant C1.1.1 IVC 1-5 For the FAC program under evaluation element 3, remove reference 
Pressure Boundary C 1.1.2 to UT or RT of 10 locations. The parameters monitored are in 
(BWR) C 1.1.12 accordance with individual plant calculations/CHECWORKS 

C 1.3.1 results. (SEE GENERIC PROGRAM WRITE-UP) 
Under element 5, delete lat sentence.  
GENERIC COMMENT: This program should be called out as 
FLOW ACCELARATED CORROSION instead of 
erosion/corrosion program.  

IVC1-5 Reactor Coolant C1.2.1 IVC- The existing AMP and Evaluation and Technical Basis should state" 
Pressure Boundary C 1.3.1 12,13,15 same as for the effect of SSC,IGSCC on piping and fittings in 
(BWR) C1.3.2 IVC 18-21 various reactor coolant pressure boundary systems C 1.1.5 thru 

C1.1.11.  
IVC1-6 Reactor Coolant C1.2.3, IVC14-17 The existing AMP column should specify ISI AMA. See GALL 

Pressure Boundary C 1.2.4 Insert # 8.  
(BWR)
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Cl. Reactor Coolant Pressure Boundary (Boiling Water Reac*r) 

CI.1 Piping & Fittings 

C1.1.1 Main Steam 

C1.1.2 Feedwater 

C1.1.3 High Pressure Coolant Injection (HPCI) System 

C1.1.4 Reactor Core Isolation Cooling (RCIC) System

C1.1.5 Recirculation 

C 1..6 Residual Heat Removal (RHR) System 

ci.I.7 Low Pr=5urc Coolant Injection (LPCI) System 

C1.1.8 Low Pressure Core Spray (LPCS) System 

C1.1.9 High Pressure Core Spray (HPCS) System 

C1.1.10 Isolation Condenser 

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

C1.1.12 Steam Line to HPCI and RCIC Pump Turbine 

C1.2 Recirculation Pump 

C1.2.1 Bawl / Casing 

C1.2.2 Cover 

C1.2.3 Seal Flange 

CI.2.4 Closure Bolting 

C1.3 Safety & Relief Valves 

C1.3.1 Valve Body 

C1.3.2 Bonnet 

C1.3.3 Seal Flange 

C1.3.4 Closure Bolting
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CI.4 Isolation Condenser 

CIA.1 Tubing 

C1.4.2 Tubesheet 

C 1.4.3 Channel Head 

C1.4.4 Shell 
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CL 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 fBWRJ primary coolant pressure boundary and consist of the reactor coolant 
recirculatlon 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 (HPCT). re.rtnr cnre i•o]ltfnn rennhing (RCIC), isolation condenser (IC).  
reactor water cleanup (RWC). feedwater (FW), and main steam (MS) systems, and steam lMne 
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(ai l).  

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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Structure and iEFInvrnT gg ggT 
Item I Comvoncnt Interest Matria j ent I Effect ~vechanism j References

Corrosion 
fE/C)

NUREC-1344.  
EPRI NSAC
202L-I2.  
NRC IN 93-2 1.  

Operating 
Experte nee 
NRC BI 87-01.  
NRC GL 88-08.  
NRC IN 89453.  
NRC N 91-18.  
NRCIN 91-18 $1.  
NRC IN 91-28.  
NRC IN 92-35.  
NRC IN 95-11.  
NRC IN 97-84.

iJS�'&T 3� 
-�--- -s-
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Iv RtEACTOR VESSEL, DITEPNALS. AND REACTOR COOLANT SYSTEM 
^I n uAt-mv COOANlAT PRESSt=R BOUNDARY IfOlling Water ReACtor]

CLA...  
C1.  
1.12

piping & 
Fittings

main Steam.  
Steam Line to 
HPCI and 
RCIC Pump 
Turbine

Steam
Carbon 
Steel (CS) 
SA106-Or B 
SA=3-Or 6, 
SA155-Gr 
KCP7O

w an
Thinning

1. 1 1 1 h
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the effects of E Con Intended of piping 
measuring s by nond etlve exami 
and pero0 cl evaluations. The inapec 
program deain mn NLIREG- 134 uItS 
radiographic of 10 most suscep location 
a •dditina loca ns based on unique tng 
conditions orr considerations. Fo each loco 
outside the c guidelines. Ins3 am 
eqxpaded engl~nerlJ en Analytic 
models such as iilncorpcat into CIIECWC 
code ar to /C I based 
specific plant data lnclu aterlal and drody 
and operating co ons. e Inspection are u 
calibrate and ben e models and Ce.  
(4) Deteti of ,ec Aging degda of: 
and flAtn occurs thfini t scht 
of inspection ass etection of wall befox 
loss of Intended of the pi (5) tori' 
Trnding: Ins edule of - G-134 I 
guidelines abul p de for t~im detection lea 
Inspection ad Cal eval as are ped 
during plant outage. analys 
conditions. pection f in sample Is perfo e 
within 6 mo s. (6) OtCeriw Ins 
results are used to number of refuelg or 
operating cycles before the conjtonnt 
Code mnumallo I wall thcns(If 
indicate that an area ch Code wlum (plw 
margin), the component mn be rep or replace• 
However. NRC staff has I lifted t -problems In 
implementing E/C program t pertain to weaknesi 
errors in (a) using predictive Is. (b) calculating 
minimum wall thickness acceptance criteria.  
(c) analyzing the results of UT examinations, and 
(d) assessment of E/C program activities (NRC

DRAFT - 12/06/991V C1-5
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IV REACTOR VESSE. INDTRNALS. AND IEACTOR COOLANT SYSTEM 
CZ. RrACWrX COOLANT PREBBOU DOUNDAR7 (flaig Water Reastow) 

Existing Further 

Aging Management Program (AMP) Evaluation and ca Evaluation 

to c. repair r eplace me c ements 
'Of G-1344. -u ed to 

or t o erm 
try and 

opera ee on yas d resisant 
to E/C. I .. entifed w esms or 

ponen t ed to meet the ac ce 

da trattive contrl 
Imp d accrac with urensof 

Apendix B to 0 FR Pot50 and continue to be 
adequate fort oflicerise .- (10)1 
EWPMwonowt W -thinning prob in sin~gle-phace, 
systems have occ in feedwater condeýs•e • 
systems (tNRC B No. 87-01. Ws 8 -2 . .9 5-11 
and in two-phse in extrac=on limne (INs 89
3, 97-"4) and m ,la ,epai-taon reh and feedwater 

bpAtprdr a 89- .91-18.93-21.97 2. TAMP 
outlined in NURE~l and EPRI report and 
implemented through G 89-08 has provided effective 
mens of ensuring the structural integrity of all high
energy, carbon steel systems.  

Components have been desged or Fatigue is a time-limited aging analysis aAA to be Yes 
evaluated for fatigue for a 40 y design performed for the period of license renewakaql TLAA 
life. according to the requeU'ments of .Ao. . Uiv 
ASME Section III (edition specified in I A 
10 CFR 50.55U}. Suhseetin NB, or ANSI 
B31.1. or other evaluations based on 
eumuxlative usage (a~te (CUFI.  
Same as the effec of EmsumV Corros/on Sare as the effect of ErosionlCorrostot on Item Cl. 1.•1 No 
onIrtem CJ.l.I Main SGeam L(n ping Main Steam Line Piping and Ftirags.  
and Fittings.

Components have been designed or Fatigue Is a Ume-Umited aging analysts (rLAA to be Yes 
evaluated for fatIgue for a 4 0 y design performed for the period of license renewal1,anft- TLAA 
life, according to the rcquircmcritp of M~Ov I to 
ASME Section Ul (edition specllled in 
10 CFR 50.5W5). Subsection NB. or ANSI 5tXJ+"0
B31.1. or other evaluations based on 
cumulative usrg factor (CUF1.  
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 renewa" *-w TLAA 
life, according to the requirements of 
ASME Section IMI (edition specified in 
10 CFR 50.55U. Subsection NB, or ANSI •Q• 
B31.1. or other evaluationa based on 
cumulative usage factor (CUFI.

DRAFT - 12/06/99
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IV REACTOR VESSEL INTERNALS, AND REACTOR COOLANT S'TI"Z 

C1. REACTOR COOLANT PRESSURE BOUNDARY Mailing Water Reactot)

Item 
C1.1.5 
thru 
Cl.  
1.11

Structure and Region of 
1,-6-•t Msterla]

menrt Effect
Materialn ment .

piping & 
Fittings

Recirculation.  
Residual Heat 
RemovaI 
(RHP.  
Low Pressure 
Coolant 
Injection 
(LPCII.  
Low Pressure 
Core Spray 
(LPCS).  
!High Pressure 
Core Spray 
[HPCS).  
Isolation 
Condenser 
(IC).  
Lines to 
Reactor Water 
Cleanup (RWCI 
and Standby 
Liquid 
Control ISLC) 
Systems

Stainless 
Steel (SS) 
(e.g.. Types 
304. 316, 
or 316NG): 
Cast 
AusLelitic 
Stainless 
Steel 
ICASS): 
Nickel 
Alloys (e.g., 
Alloys &0O.  
182. and 82)

Oxygenated 
Water or 
Steam

Initiation 
and Growth

Ai.- I
dechanism

Stress NUREO-03 13. Re".
Stress Corrosion 
Cracking 
1SCC0.  
Inter
granular 
Strea 
Corrosion 
cracking 
(OGSCC) 

K

CI.I.5. Piping & RHR. CASS 8C Loss of Thermal 

Cl. Fittngs LPCI. Oxygenated Fracture Aging 

1.11 LPCS. Water or Toughness Embrittle
HPCS. steam mcnt 
Lines to IC, 
LAnes to RWC 
& SMC 
SYSts

NUREG-0313, Rev.  2.  
NRC GL 8"1-.  
NRC, L BB-1. S 1.  

BWRVIP-42.  

FAVtM-56' 

Supporting 
BWRVTP 
BVWRVIP-03.  

gk ýLv F t
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IV RE&CTOR VESSM INTERNALS AMWT REATOR 00NTSYT 
CL REACTR COOL&NT PUMESSURE 30 Bowning Wat*V Reactor)

, / valuation and Techn• ........
pro ted in 13.  

MMM aa-01 
Is 

R 
50. MD 

B-J for 

p and 

or 

TMn nn ed 
clines in 

to m "" c t tion tmbd 

L_ P, L"A 

C 

'rA W1,

6ý/~~

CASS piping to thermal aging 
embrittlement based on casting method, 
Mo content. and percent ferrite. For 
"potentially susceptible' piping. aging 
managemcnt is accomplished either 
through enfanced volumetric 
examination or plant/component
specific flaw tolerance evaluation.  
Additional inspection or evaluations 
are not required for -not Susceptlble 
piping to demonstrate that the material 
has adequate fraeture toughness. For 
pump casings and valve bodies.

(1 " 0p'fAPgrWM The 6~~ ou•opr¢ 

and inspection (Isf to and I! C 
eff n the iintended funtlc stainless 
stee piping 4 in. or eter.  

S8-01.an

M-Mfelu~eiwwý a nd by special processing such 
as soluton hlhl atnent. heat sink welding. and 
induction heating or mechanical stres improvement (St).  

a C - oIno _

UflI~44 W fa7 Alwhdae-aeceiaT -m-

(X P a s hfMnito Inspection and Raw 
evaluation are to be performed In accordance with C, LA 

*tag,-,, De-teco ofAl .. e.c. Aging degradati. of 
the piping can not occur without crack initiation and 
growth: extent and schedule of insection as delineated in 
GL 88-01 and updated In BWRVP-75 is adequate and will 
assure timely detectionof craCks before the loss of 
intended f•unction of austcnitic SS piping and fittings.  
(3) Monitoring and IV i: Inspection schedule In 
accordance with applicable approved BWRVIP guideline.  
(61 Acceptpmc PoitriwAny 108CC degradation I 
evaluated in accordance with applicable approved BWRVIP 
guideline. M Caorrectide Actioaw Ti. m-- . *v-= 

prripnuud~~~~~ Xyt:HTf~l .A ,ArL 8& 9) 
(mairmation Process and Mdniinitive Codroals Site 
QA procedures, review and approval processes, and 
administrative controls are implemented in accordance 
with requtrements of Appendix B to 10 CFR Part 50 and 
will continue to be adequate for the period of license 
renewal. (10) Opcratin Zq.wrenew 0GSCC has occurred in 
small- and large-diameter BWR piping made of austenitic 
35s. Sign mant craclang has occurred in RmR system and 
reactor water cleanup system piping welds.

(1) scope of frogmr 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) Pre entiVeACC1Ofl 
The program provides no guidance on methods to mitigate 
themala agn. (3•) •P-mnae MoitrudInsctCedi 
Based on the criteria in EPRI TR-10092, with some 
modifications, the susceptibility to Lhcrmsa aging 
embrittlement of CASS piping Is determined In terms of 
casting method. Mo content, and ferrite content. For low
Mo content (0.5 wtL% max.) steels, only staUc-cast steels

I-

I- NO
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TV REACTOR VESSEL. INTERNALS. AND REACTOR COOLANT SYSTEM 
,r -,COOn6LANTr PRESSURE BOUNDARY Moling Water Reato)

TScrucwure antd i Rgin of ... Environ- Aging Aging 

Item Component Interest I Material I ment Effect fechanism References

I I I I _________ & J.
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;I

Scasings and valve

Evaluation and Technical Basis 
(ntinued from previous page) 
with ;,20% fcrrltc amc potcnUially auaceptublo to theramal 
embrittlement. all centrifugal-cast and static-cast steels 
with !g20% ferrite are not susceptible. For high-Mo 
content (2.0 to 3.0 wt.%) steels, static-cast steels with 
,-14% fvrrito and centrifugal•cost ateAl. with !12046 ferrite 

:st~atc tees th:5l49f cc -cast 

th teb• epule p o a t me teng 

no = *' bll -•lu~atos are r to 

dro. the ' kot lied stress. opeatng tme, and 
t erations. Alternatively, a 

plant/component- specifc flaw tolerance evaluation.  
using specif ometry and stress ifonashuld canbe 

dto demostrte thatte the scoyembofthed 
mateial has adequate toughness. Cuemnt voluimetinc 
examnaton metthd. are inadequate for reaiable 
detection of cracks In CAS componntorss the pevaoatiane 
of the eqcipme tt and techniques hfe developea , shoulb 
be demonstrated through the program consisent with the 
ASME Section Xo , Appendix VIII. For all pump casings 

and valve bodies, the existing ASME Section XI inspection 
requirements, including the alternativc requirements of 
ASME Code Case N-481 for pump casing. are considered 
adequate. For valve bodies less than NPS 4, the adequacy 
of inservice inspection according to ASidE Section MU has 
been demonstrated by a NRC peribrmed bounding racure 
analysis. (5) Moniftwrtv and T~ending~ inspection 
schedule in accordance with IWB-2400 should provide 
Umely detection of cracks. (6) Acceptanmc C ftnera. Flaws 
detected m CASS components am evaluated In acoordance 
with the applicable procedures of IWB-3500. If aging 
management is accomplished through plant/component
specific flaw tolerance evaluation. e.g.. for potentially 
auzccpUblc pip".g. flaw evaluation for piping with 45% 
ferrite Is performed according to the principles associated 
with IWB-3640 procedures for submerged arc welds (SAWI.  
disregarding the Code restriction of 20% ferrite in IWB
3641(b)(1). Flaw emluation for piping with 3-5G4 ferrite Li 
performed on a case-by-case bas! using fracture 
toughness data provided by the applicant. M) Cc"Iecde 
Aetiomn Repair is In conformance with IWA-4000 and 
IWB-4000. and replacement according to IWA-7000 and 
iwB-7oo0. is & 9) Oinffrmatigm Pmoess and 
Admiisbttive Cont"rLs: Site QA procedures% review and 
approval processes, and adranistrative controls are 
implemented In accordance with requirements of 
Appendix B to I0 CFR

lv Cl-il DRAT- 12/O6/9Q
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IV REACTOR vESS1 viTERNALS. AND REACTOR COOiANT SYSTEM 

C2. REACTOR COOLANT PRESSURE BOUNDARY (•afing Water Reactor) 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect 14echanism

C1.1.5.  
Cl.  
1.11

Piping & 
Fittings

Recirculatlon, 
lunes to RWC 
and SLC 
Systems

sS 188FC.  
,xygenated 

Atater

Cumulative 
Fatigue 
Damage

Fatigue

References

ASME Section IlI.  
1989 Edition.  
ANSI B3 1. 1.  

ldwain

CI.1.6 Piping & RHR CS. C L'algue AlMZ Secuon III, 

thru Fittings LPCI. SS oygenated Fatigue 1989 Edition.  

CI. LPCS. Water or Damage ANSI B31.1.  

1.10 HPCS Steam 
IC 

C12. I Recircuiation. Bowl/Casing, CASS. ZWC. Cumulative Fatigue ASME Section III.  

thru Pump Cover, SS Oxygenated Fatigue 1989 Wltlon.  

CL.2.3 Seal Flange water Damage ANSI B31.1.  

CI.2.1 IReclrculation Bowl/Casing. CASS C, LOSS of Thermal S - -= on 

C 1.1.2 Pump Cover (rSAS3 C- nae Fracture Aging AS Scto 
or CF-SM) ater Tougjiness Fmbrinte- '199 Eion.  

went 

Ci.2.1 Recirculation Bowl/Casing CASS, , Crack SCC. IGSCC M Section 1l.  

Pump SS Dxygenated Initiation 1989 EditiOn.  
water and Growth NUREG-0313. Rev.  

2.  

NMG 50-0a
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IV REACTOR VESSEL, ITERNALS, AND REACTOR COOLANT SYSTEM 
CL REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

evaluated for fatigue for a 4 0 y design 
life. according to the requirements of 
ASME Section IHI (edition specified In 
10 CFR,0-3U. Subsection NB. or-ANl 
B3 I. 1. or othe- evaluations based on

Components have been designed or 
evaluated for fatigue for a 40 y design 
life, according to- the requirements of 
ASME Section III (edition specified in 
10 CFR 50.55a). Subsection NB. or ANSI 
W -.1. or other cvaluations based on 

cumulative usage factor {CUF3.  
Components have been designed or 
evaluated for fatigue for a 40 y design 
Life. according to the requirements of 
ASME Section Ml (edition specified In 
10 CFR 50.55a). Subsection N'B. or ANSI 
B3.L 1. or other evaluations based on 
cumula±±te uw factor (CU?•.  
Same as for the effect ofTeraAgn 
Embrittlfrnew on piping and fittgs In 
vartous reactor coolant pressure 
bounday systcm.s hem.  
C2.1.1,.

Evaluation and Technical Basis 
Part 50 and will continue to be adequate for the period of 
license renewal. (.10 Operating Jperience: The AMP 
based an susceptibility determination and examination 
requirements or flaw tolerance evaluations of potentially 
susceptible components is effective in managing the 
effects of thermal aging on the intended function of CASS 
components.  
Flatigue 1s a time-limited aging analysis MTLAAJ to be 
performed for the period of license renewal* '-

sane asfor the effect of Ther•al Aging EmbritttemaTet 
p ig and fitings in various reactor coolant pressure 
boundary systmis Iem CI.1.5 - C1.1.11.

t'. t'
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IV REACTOR VESSEL. •XTEROOAIS. AND REACTOR COOLANT SYSTEM 

Cl. REACTOR COOLAN~T PRESSURE BOUNDARY (Boiling Water Reactor)

5tructure and Region of L4~t.r.I2 ment Agufg Effect

- r
4echanrsm References

Item Co pnn I~fPf~l mm __________ me_______

C12.3. Recirculation Seal Flange, Flange'. 55 r. Attrition Wear NUREG- 1339.  

C1.2.4 Pump Closure Bolting: EPRI NP-5769.  

Bolting High aitdNIR01,91-17.  
Strength atr E 2.  
Low-Alloy 

ero/te 

Steel team at 1989 
IHSLAS) no• 

SA193 GrB7

DRAFT - 12/06/99
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NTrERNALS, AND REAcToR COO1AiRT SYSTEM 
OOLANT PRESSURE BOUNDARY (Doling Water RA

Evaluation and Technical Basis 
ied from previous page) 

ng boundary of the pump during system leakage test 
121) and "ytem hydrostatic test [[WB-5222). Also, 
* water chemistry Is monitored and maintained in 
•nce with EPRI guidelines in TR-103515 and 
P-29 to mintmize the potential of crack initiation 

~h.(4~D~tetln o AgngFffecm5 Degradation of 
3p ue to SCC can not ov~rwithout crackA 

in IAd growth- exteent ednle of the• .  
Cea in GL88-01 rs~e Woncac 
he I of intended aiOfCtlIfh~

AS ZMA

DRAFT - 12/06/99
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Iv REACTOR VESSEL. INTERNALS, AND RXACTOR COOLANT SYSTEM 

CL. REACTOR COOLANT PRESSURE BOUNDARY Boiling Water Reactor) 

ExiFting 

Aging Management Program (AMP) Evaluation and Technlcal Basis Evaluation 
(continued fim previouspae 

The AMP monitors th effects of aging degradation on the 
intend ed func ftion f -1 ur oo~ • byd t n of 

ca y Th-C- I for bo greater .In dfiham 
s volumetric Ination 7 ai,"olts. an 

tvis itio of . washers.  

re 'm !l ~~co retaining ponet d dystemtono 

buks lW-21 nsytmb i teatr OVB-2 

at.rition ofecosr0o w uld tr Inaae 

Irie nctn sceueo eto detomecindof 

aging degrac ton before the Ms of tete st incton og 

catedule of r E Section U effeyce adequate for 

tiUmely detecin of cracks and lae- (6). ..$e_ n 

accordance WI -52 1)-0 by rmin rtiest with 

the2ac2ep(ance of a.d 3513 Ofth 

review and app to i proopree. tste 
controls are lptes d r acco tc i with kg.  
reir ements os Aph B to 0 CI Padt e0 ctio 

continue~ tos 5e ad fohepn ofunctrioewal 

commit~ments made in rspona to NRi ommunecations 
on bolting events have provided effective means of 

•.._...•,g~ ~~ botn(r6a)ly.,

Same as te efect of wear on ftnt C1 .74 banW as gne effeci of w ron tea• C2.2.4 C4,2ure Btong No 

Clusure BoUingf for ReclaDe PumP. f- R lcbdafnn Pump.  

Components have been designed or Fatigue is a time-ULited aging analysis MrAA to be 
evaluated for fatigue for a 40 y design performed for the period of iense renewals 

Wie, according to the requiremlentsi Of 
ASME Section III (edition specified in 
10 CPR 50.5U.. Subsetmo NB. or ANSI 
B31.1. or other evaluations based on 
c..u.-ive Usage fatr (CUM. 10,

DRAFT - 12/06/99W IV -17



iv REACTOR VESSEL, UXTERNALa. AND REAMTOR COOLANT SYSTEM 
CL REACTOR COOLANT PRESSURE - OU-R 03*1O4 lWater Reactor) 

Structure and Region of Environ- Aging 
mat e.al ment Effect

AgingAging 
echanism References

DRAFT - 12/06/99

v-LI 

- �4A41� �

IV C1-18

item CompoInent '.' ~ *'---- --- _________ 
Ci.. I Valves Body CS 28C, Wall Erosion/ NUREG-1344.  

VCheck. Oxygenated Thinning Corrosion EPRI NSAC

Control. watier 202L-l,2.  

Hand. Motor- - NRC IN 93-21.  

Operatcd and 
Relief Valves) 

C1.3.1. Valves Bw- CASS 28 . LAWS Of Thermnal =-UTRXW., 

C1.&2 (Check, Bonnet Oxygenated Fracture Aging ASME Section 3a.  

Control. water Toughness Embrittle- 1989 muo 

Hand. MO. and ment 
Reief Valves) 

C1.3.1. Valves Valve Body. CASS. 280C. Crack SCC. NUREG-0313. Rev.  

CI.3.2 (Check. Bonnet SS Oxygenated Initiation IGSCC 

Control, ater and Growth Section n 
Hand. Motor- 989 Edwo.  

Opeated. and NRC GL I8 .  

Relief Valves) NRC GL8"O1. S 1.  

1wLrrUI?-105



IV REACTOR VESSEL, WTRILALS. AND REACTOR COOLANT SYSTEM

f~tc. •I l~ l e • try ands emgnt conrol• !•cu I • to inhiit I•CC However.  
high- of e.g.. CF-Sand3 -8M may 

re IS,, accordance with L 88-01 

SCC on I functon of valves by detec and 
sizing of cracks IS ForW NPS4or larger the 

specti req ents follow ose dlinate GL 88
0 .IpectioennsOf M o0-1.  
examination ea y B-M-2 a visual V 
eamnination of ten•sa of the valve. Ins bton 
requirements of category 13-P conducted a 
to 1WA-~00OU isal TF-2 A-;=2401 lion 
of all pressure op en durtidn t kfikge•/v 1•) n ayrv tes os 

1 1o 5 and • -29 to • tepotential of crack 

Dep ationdue o SCC can not ocour without 
emack initiation rot: and achedule of 
inspection as in GL 0• 1 will assure detection 
of cracks before e os of the ended function of the vae. 13 an~• d .- In.oeco sc ed 
in accordance O CL 88-01 should provide timely 
detection of A•- U welds inspected each 
inspection period at least one valve In each group 
performing similar uncons In the system. Visual 
examination is req onbr when the valve Is 
disassembled for maintenance, repair. or volumetric 
examination, but at least once during the Period. System 
kage test Is conducted prior to plant startup following 

each refueling outage, and hydrostatic test is conducted at 
or near the end of each Inspection Interva. 18) Acceptane

1ts

DRAFt - 12/06/99IV C1-19



IV REAMOR VESSEL. INMERAS D REACTOR COOANT SnTEM

Nu-uctr an" Region of Environ- Aging Aging 

item Component Interest Material ment Effect Wechanism References 

C1.3.3. Valves Seal Flange. Flange: Nr. Attrition Wear NUREG-1339.  

C13.4 Closure CS, SS g EPRI NP-5769.  
Boltung Bolting: rnated NRC GL1,-17.  

HSLAS ater 
,or SESeto 

eam at I 

CI.3.1 Valves Valve Body. CS, . Cumulative Fatigue ASMdE Section MI, 
thru (Check. Bonnet. CASS, SS Orygated Fatigue 1989 Editon.  

CI.3 Control. Seal Flange Water Damage ANSI 331. 1.  
Hand. Motor
Operated. and 
Relief Valves) 

r13.4 Valves Closur . HSLAS I. Loss of Stres NURE.-1939.  
Bolting SA193 Gr37 aking Preload Relaxation EPRI NP-5769.  

ted NRC 0L91-17.  
ater 1EB 82-02...-, 

ocr ME S~etion 3a.4 
temat 1989 EditUon 

C1.3-4 Valves Closure HSLAS Cumulative Fatigue ASME Section M.  
Boling 3.193 zU97 Fatigue 1089 Edition.  

eated Damage ANSI B31.1.  

ater or 
teaam at 

Cl4.1 Isolation Tubing, Tubes: Bid*_' Lass Of crevice -ASMdE Section )a.  
thru Condenser Tubesbeet. 55: team; Material Pitting 1989 Edition.  
C14.4 Ckmzu. Head. Tubesheet side- Corrosion 

Shell CS. SS. 5 emniraln z 2
Channel water NRC GL 89-13.  
H CS. Plant Technica 
as; Specifications.  
She1lh CS

DRAFT - 12/06/99 IV Cl-20
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IV REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM 
CL PEACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor) 

Existing Further 
Aging Management Program (AMP] Basis Evaluation 

A-V -eom pur atv wituou re require 
F•vahuated g W Uons e perfoi d acordacg to 
-3 'awtheL a 8--- ort -3ppnw un. (8 

35 A pr rt riew and af prol ,es and9fo 

req entrre Append 0n 

will continue to be clequate for the period of license 
renewal. (10) Erperfrnue: The comprehensive 
AMP outlined in NUT -0313 and AL 88-01 has provided 
eaentive means of ensurig structur integrity of the 

primary coolant pressure boundary.  
Same as the effect of uwear on item C i.2.4 Samre as the effect of wear an item Cl .2.4 Closure Boltin No 

Closure Bolting for Reciruain Pump. for Recirculcztln Pump.  

evaluated for fatigue for a 40 y design performed fer the period of license renewal~lc TA 
lfe, according to the requirements of 

ASME Seto perf (eito specified to 

103 CFR 50.SaIa Subsection NB. or ANSI 
531. 1. or other evaluations based on 
eumvulative usage factor (CUFI. .n4 

SClosure Boltirg for Recruain Pump. for Racmrcudattn Pump.  

Compoents ave ben deignedoreqaigueisamenlmtspApendaing anlyi (T0 A to bed 

evaluatedf'or fatigue for 40wy dcsiiu perfo-med for the period of liense renewal, and Oenerc 

effetiv meanso of ensuring structural inertyoh 

l•-ife, acrdn to ther reqJuir/emnt ofn aeyIsefS) 9 st eadesd 

Detection of reactor coolant leakage by )Soelat pr Thesprogr.mcludesmoni g No 

radiation and temperature monitors in and control of ECCS water chemistry to mn1m.2 l e 

Clsu e oetng forposre to acggressive envfronmentsc and performance 
Cm nent eoormanbce with ASMr testing In accordance with ASMg OM-Standartd b and 

\Sec tion X M (ediiton specified In 10 CFR Guides. Part 2 provides assunce that the heat 

0.55a). Table IWC 2500-1, maznlnti sevie by the eioeed-eyde cooling water system is 
cat0ory .-U for preerfonin its function acceptably. (2 55)SstnB 
Class 2Bcomponen3ta orance 3et/ons Monitor and control of suppression pool and 

ý9osrIwn asco nce with AS .E OM 4 component cooling system water chemistries based on the 

Stundard and Guides, Part 2 to ensure plant technical specifications to minimize ampoties. m
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Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis JEvaluation

(corntnued from prevous page) 
that the heat exchanger serviced by the 
closed-cycle cooling water system Is 
performing its function acceptably. and 
control of system water chemistries in 
suppression pool and component 
cooling water based on the plant 
technical apealfications to minimize 

exposure to aggressive environments.

- - L
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(continued from previous page) 
and timely corrective action prevent or mitigate 
corrosion. The parameters monitored include halogens, 
sulftes. oxygen, and pH in the suppression pool water.  
and In addition to these, dissolved copper and iron.  
suspended solids, and gamma activity in the component 
cooling water. (8) Parameters M itmW vd Insp edi The 
AMP monitorc the effecte of eorin.ion by gurvelllance 
program to detect coolant leakage and Inscrvice testing to 
evaluate component performance. The parameters 
monitored are directly related to corrosion. e.g.. dissolved 
"iron and copper, and by detection of leakage by radiation 
and temperature monitors. in the component cooling 
system. Also. Inspection requirements of ASME Section 
M aspecdy visual VT-2 O . ) examination during 
system leakage sest and hydrostatic test of all pressure 
retaining Class 2 comonct

n"onnance testing is conducted in 
accordance with ASME OM S/G. Part 2. (4) Detection of 
Aina Rffects. Degradation of component due to corrosion 
would result In leakage of coolant or degradation of 
component performance. Monitoring of radiation and 
suspended solids would detect leakage: extent and schedule 
of inspection/ testing assure detection of corrosion before 
the loss of Intended function of the component.  
1W XM thorWn and t•ndbW. Results from performance 
tests to verify the beat transfer capabilities are trended.  
Also, based on the reco of NRC CL 89-13 or 
Uts equivalent. if adequacy of cooling water chemistry 
control can not be confirmed. implement Action Ill of CL 
89-13 to Include inspection and maintenance program for 
closed-cycle cooling water system to ensure that 
cormsuon, erosion, and protective coating failure can not 
degrade the performance of safety-related system 
serviced by closed-cyc cooling water. (6) Acceptance 
C-ftrhL Heat exchanger perlbrmance test results are 
evaluated in accordance with the guidelnmes of ASME OM 
S/0 Part 2. Any relevant conditions related to corrosion 
causing leakage of ECCS water are compared with 
established acceptable limits. Results of Section X1 
leakage test arevaluatcd in accwrdnx= with rwC-3 zoo 
and acceptance standards of IWC-3400 and rWB-351 
M7) uetfrAclonm- Root cause evaluation and 
appropriate corrective action taken when acceptable 
limits ar exceeded or leakage is detected. Repair is in 
conformance with IWA-4000 and replacement in in 
accordance with IWA-7000. (8 & 9) CWinAtiae INe 
and Administrutive Contols. Site gA procedures. review 
and approval proesmes, and adminuitrative controls are 
Implemented In accordance with requirements of 
Appendix B to I0 CFR Part 50 and will continue to be 
adequate for the period of •cse renewal. (10) Operatin 
AVimes- Operating plant exprieno. with this AMP 
indicates timely detection of corrosion in ECCS beat 
exchangers.



GALL REPORT

MECHANICAL DISCIPLINE TEAM REVIEW 

Generic technical issues applicable to various sections: 

1. Remove reference to GSI-190 relative to fatigue for Reactor vessel internals. GSI-190 has 
been closed by the NRC. The only open issue in GSI-190 is environmental fatigue, which.  
may be a contributor for leakage paths. Since none of the reactor vessel internal components 
represent a pressure boundary, consideration of environmental effects should not be 
considered. (NEI task force needs to address this generically with the NRC for Section 
IV.) 

2. Remove material and environment information out of the "Evaluation and Technical Basis" 
column and identify in the appropriate "Material" or "Environment" columns on the left 
hand page or delete completely. For example, for items IVAI.I.1 through IVA 1.1.3 on page 
IVA1-5, maximum carbon content and maximum ferrite content should be deleted since it is a 
design/construction requirement rather than an aging management requirement. Similarly in 
the same section, material selection in accordance with NUREG-0313, Rev. 2, and 
satisfaction of material requirements in Regulatory Guide 1.43 should be identified in the 
"Material" column, if needed, rather than in the "Existing Aging Management Program" 
column.  

3. TLAA is not necessarily considered an Aging Management Program. It should not be 
included in the GALL report. If the NRC wants to include it in the GALL report, then it 
should be removed from the individual sections, and moved to a separate section e.g. section 
X titled "TLAA". This section would then include all TLAA issues including 
Civil/Structural, Electrical, and Mechanical. Individual plants that use an AMP as one of the 
methods in evaluating TLAA's, then that plant specific application would include it in the 
appropriate section.  

4. The generic License Renewal Technical Issues Summery report, EPRI document TR- 107521, 
final report dated April 1998, represents an effective approach for cost-effective resolution of 
generic technical issues. This report has not been consistently applied in the GALL report.  
Some of these issues apply to mechanical sections and are addressed below: 

a. Issue 4.9 - Neutron Irradiation Embrittlement of Reactor Pressure Vessel Belfline 
Materials: The GALL report defines the reactor vessel beltline region differently than 
defined in 10 CFR 50 Appendices G and H. The GALL report should be modified to 
incorporate a definition of the reactor vessel beltline region that is consistent with 
regulations. The EPRI document contains the technical basis and industry 
recommendations for the issue. (Furthermore, this is a TLAA issue and should be 
removed from Section IV and moved to the new TLAA section.) 

b. Issue 4.17 - Void Swelling of Reactor Internals: The GALL report considers an aging 
effect of changes in dimension due to void swelling for reactor internals and considers 
this issue as a TLAA. (The GALL report does reference the EPRI report.) No time
dependent calculations of void swelling are contained in plant licensing bases. The 
industry position is that the effect (dimensional change) of potential void swelling in both 
BWR and PWR internal components is not considered to be significant, either during the 
current or an extended license term and will not compromise the intended safety function 
of the internals components. This aging effect should therefore be deleted from the 
GALL report.  

5. The GALL report has not addressed BWR-VIP reports that have been approved by the NRC 
in Sections IVA-1 and IVB-1 for BWR vessels and internals. Comments on individual 
sections will address the various reports. The comments identify the various VIP references.



6. Programs such as App. J and IST, which are normally used to test active functions, should not 
be used for credit as AMP in the GALL report.  

7. Oconee and CCNP SER information is not consistently used - see comments in individual 
sections 

8. The GALL report is not consistent in addressing external environment. Maybe a separate 
section could be considered for external environment.  

9. References call out IN's; which are Information Notices that do not require any response 
from utilities. Unless they are specifically used in the section, IN's should not be referenced.  
We do not credit aging management activities by IN's and do not intend to. IN's should only 
be used in the Operating Experience element 10 of the "Evaluation and Technical Basis" 
column and only these IN's should be referenced. Same information applies for GESIL 
information letters.



GALL INSERTION W'S FOR GALL TEXT MARK-UP

1. Inservice Inspection Program in conformance with the Edition of ASMESection XI specified in 
the licensees' CLB per 1OCFR50.55a.  

2. Coolant water Chemistry in accordance with the guidelines of EPRI TR-103515, R2 or later.  

3. EPRI-103515, R2 (BWRVIP-79) or later version.  

4. Replace with words "ASME Section XI 1989 Edition or later approved Editions." 

5. Repair and Replacement are in conformance with IWA-4000 and IWB-4000 and reexaminations 
are in accordance with IWA-2200.  

6. Upper shelf energy (USE) is maintained at acceptable levels for 54 effective fu;; power years 
(EFPY) per BWRVIP-74.  

7. The BWRVIP program considered all modes of degradation for the covered components. The 
insurance program ensures the component will be able to perform its intended fimction. No 
additional analysis is required.  

8. When ISI AMA is used: "Existing AMP" column should state "Inservice Inspection (ISI) in 
conformance with ASME Section XI (edition specified in 1OCFR50.55a) for all Class 1, 2 and 3 
pressure retaining components; as amended by CLB." "Evaluation and Technical Basis" 
column should state "See ISI AMA write-up." 

9. When Primary Water Chemistry AMA is used: "Existing AMP" column should state "The 
primary water chemistry program minimizes impurities by monitoring and maintaining the water 
chemistry conditions based on guidelines of EPRI TR-105714 and EPRI TR-103515 for primary 
water chemistry." The EPRI TR-103515 is for BWR plants and EPRI TR-105714 is for PWR 
plants. "Evaluation and Technical Basis" column should state "See Primary Water Chemistry 
AMA write-up." 

10. When Flow Accelarated Corrosion (FAC) AMA is used: "Existing AMP" column should state 
"Implementation of EPRI guidelines of NSAC-202L-R2 for effective erosion/corrosion program." 
"Evaluation and Technical Basis" column should state "See Flow Accelarated Corrosion (FAC) 
AMA write-up." 

11. When Boric Acid Corrosion (BAC) AMA is used: "Existing AMP" column should state 
"Implementation of NRC Generic Letter 88-05." "Evaluation and Technical Basis" column 
should state "See Boric Acid Corrosion (BAC) AMA write-up." 

12. When GL 89-13 AMA is used: "Existing AMP" column should state "In response to GL 89-13, 
the industry implemented surveillance and control program to manage flow blockage problems in 
open-cycle service water systems due to biofouling, silt, mud, and corrosion products. The AMA 
program generally includes (1) water sampling to determine biological species. (2) inspections of 
piping and components for biofouling, damaged coatings and degraded material condition, (3) 
removal of biofouling and corrosion products, (4) and monitoring of heat exchanger performance 
for all safety-related heat exchangers cooled by open-cycle service water." "Evaluation and 
Technical Basis" column should state "See GL 89-13 AMA write-up."



13. When Closed Cooling Water chemistry AMA is used: "Existing AMP" column should state 
"The closed cooling water chemistry program minimizes corrosion by maintaining corrosion 
inhibitors based on the guidelines of EPRI TR-107396 for closed cooling water systems." 
"Evaluation and Technical Basis" column should state "See closed cooling water chemistry AMA 
write-up.)) 

14. When Secondary Water Chemistry AMA is used: "Existing AMP" column should state "The 
secondary water chemistry program minimizes impurities by monitoring and maintaining the 
water chemistry conditions based on guidelines of EPRI TR-102134 R4 for secondary water 
chemistry." "Evaluation and Technical Basis" column should state "See Secondary Water 
Chemistry AMA write-up." 

15. When Fire Water System AMA is used: "Existing AMP" column should state "Water based fire 
protection system piping and components are tested in accordance with applicable NFPA 
commitments. NFPA testing assures functionality of the systems and assures adequate flows. In 
addition, selected portions of the system are inspected to address concerns of corrosion, erosion 
and biofouling. Also, system is normally maintained at required operating pressure and is 
monitored such that loss of system pressure is immediately detected and corrective actions 
initiated.  

16. When Fuel Oil Chemistry AMA is used: "Existing AMP" column should state "The plant 
chemistry program maintains fuel oil quality through monitoring and controlling of fuel oil 
impurities using the guidance of ASTM Standards D975, D1796, D2276, and D2709. If 
excessive water, biological activity, or particulates are found corrective actions are taken.  
Additionally, new fuel oil deliveries are treated with a biocide and analyzed for water content to 
avoid contamination of existing fuel oil stock." "Evaluation and Technical Basis" column should 
state "See Fuel Oil Chemistry AMA."
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A.8

Inservice Inspection Program 

DESCRIPTION 

Inservice Inspection (ISI) in conformance with ASME Section XI (edition specified in 10CFR50.55a) for all 
Class 1, 2 and 3 pressure retaining components; as amended by CLB.  
See existing GALL for specific ASM.E Xl examination category.  

EVALUATION AND TECHNICAL BASIS 

1) Scope of Program: The inservice inspection program manages the cracking of pressure retaining 
boundary of Class 1, 2 and 3 components. The AMA utilizes systematic inspections, and corrective 
actions to ensure that pressure boundary integrity is maintained.  

2) Preventive Actions: ASME Section XI provides a method of detection; no preventative actions are 
provided.  

3) Parameters Monitored or Inspected: The inservice inspection program detects and sizes cracks and 
detects leakage by ISI. Examination and inspection requirements are specified in Tables IWB-2500- 1, 
IWC-2500-1, or IWD-2500-1 

4) Detection of Aging Effects: Degradation of the pressure boundary due to cracks cannot occur 
without crack initiation and growth; the extent and schedule of ISI assure detection of cracks before 
loss of intended function. Degradation of the pressure boundary due to corrosion will result in 
leakage through the pressure boundary; the extent and schedule of ISI assure detection of leakage 
before loss of intended function.  

5) Monitoring and Trending: The inspection schedule of IWB-2400, IWC-2400 or IWD-2400 should 
provide for timely detection of cracks and/or leaks.  

6) Acceptance Criteria: Any relevant conditions detected are evaluated in accordance with IWB-3000, 
IWC-3000 or IWD-3000.  

7) Corrective Actions: Repair is in conformance with IWA-4000.  
8) 
9) Confirmation Process and Administrative Controls: Site QA procedures, review and approval 

processes, and administrative controls are implemented in accordance with the requirements of 
Appendix B to 10 CFR Part 50 and will continue to be adequate for the period of extended operation.  

10) Operating Experience: IS I provides assurance of detection of cracks and/or pitting for examined 
components.

May 17, 2000



A. 10

Flow Accelerated Corrosion Program 

DESCRIPTION 

Implementation of EPRI guidelines of NSAC-202L-R2 for effective erosion/corrosion program 

EVALUATION AND TECHNICAL BASIS 

1) Scope of Program: The flow accelerated corrosion program predicts, detects, monitors, and mitigates 
Flow Accelerated Corrosion (FAC) in plant piping. The program is described in the EPRI guidelines of 
NSAC-202L-R2. The program includes the following activities: (a) conduct appropriate analysis and 
limited baseline inspection, (b) determine the extent of thinning and repair/ replace components as 
appropriate, and (c) perform follow-up inspections to confirm or quantify and take longer term 
corrective actions if necessary.  

2) Preventive Actions: The rate of FAC is affected by piping material, geometry and hydrodynamic 
conditions, and operating conditions such as temperature, pH, steam quality, operating hours, and 
dissolved oxygen content.  

3) Parameters Moniltored•/Inspectet The program monitors the effects of FAC on the intended function 
of piping by measuring wall thickness by nondestructive examination and by performing analytical 
evaluations. The inspection program delineated in NSAC-202L stipulates ultrasonic or radiographic 
testing of susceptible locations based on operating conditions. For each location outside the 
acceptance guidelines, the inspection sample is expanded based on engineering judgment. Analytical 
models such as those incorporated into the CHECWORKS Code are used to predict FAC in piping 
systems based on specific plant data including material and hydrodynamic and operating conditions.  

4) Detection of Aging Effects. Inspection schedule of the EPRI guidelines provides for timely detection 
of leakage. 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: Inspections and analytical evaluations are performed per the EPRI 
guidelines. Remaining life is recalculated after each inspection, and the next scheduled inspection is 
determined based on this. If degradation is detected such that the wall thickness is less than the 
minimum allowed wall thickness, additional examinations are performed in adjacent areas to bound 
the thinning.  

6) Acceptance Criteria: Inspection results are used to calculate number of refueling or operating 
cycles remaining before the component reaches design Code minimum allowable wall thickness. If 
calculations indicate that an area will reach design Code minimum, the component must be repaired, 
replaced, or reevaluated.  

7) Corrective Actions: Prior to service, reevaluate, repair or replace degraded areas as required. Follow
up inspections are performed to confirm or quantify thinning and take longer-term corrective actions 
such as adjustment of operating parameters, or selection of materials resistant to FAC.  

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 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, IN 81-28, 92-35, 95-11), and in two-phase piping 
in extraction steam lines (IN 89-53, 97-84) and moisture separation reheater and feedwater heater 
drains (IN 89-53, 91-18, 93-21, 97-84). This AMA was originally outlined in NUREG- 1344 and 
implemented through GL 89-08. The program has evolved through industry experience and is now 
described in NSAC-202L. Application of this AMA has resulted in the replacement of piping identified 
as being subject to FAC before this degradation has challenged the pressure boundary integrity. This 
AMA has provided effective means of ensuring the structural integrity of high-energy carbon steel 
systems. NRC has audited programs based on the EPRI methodology at several plants and has 
determined that these activities can provide a good prediction of the onset of FAC so that timely 
corrective actions can be undertaken.

May 17, 2000



A. 15

Primary Water Chemistry Program 

DESCRIPTION 

The primary water chemistry program minimizes impurities by monitoring and maintaining the water 
chemistry conditions based on guidelines of EPRI TR- 105714 and EPRI TR- 103515 for primary water 
chemistry.  

Evaluation and technical basis 

1) Scope Of Program This program relies on preventive measures to preclude loss of material due to 
general, crevice, and pitting corrosion and cracking due to stress corrosion cracking. The preventive 
measures are accomplished through periodic monitoring and controlling of know detrimental 
contaminants such as chlorides, fluorides (pwrs only), dissolved oxygen, and sulfate concentrations 
below the levels known to result in the onset and propagation of loss of material and/or cracking.  

2) Preventive Actions: Maintaining system chemistry to minimize contaminant concentrations to 
preclude loss of material due to general, crevice, and pitting corrosion and cracking due to stress 
corrosion cracking.  

3) Parameters Monitored: Environmental contaminates such as chlorides, fluorides (pwrs only), 
sulfates, and dissolved oxygen/hydrogen peroxide are directly or indirectly (electrochemical corrosion 
potential [ecp] for 02 and h2o2) monitored to preclude loss of material due to corrosion and cracking.  
water quality is maintained per the guidance outlined in the EPRI water chemistry guidelines for 
primary water systems.  

4) Detection Of Aging Effects: The chemistry program precludes aging and requires no detection of 
aging effects.  

5) Monitoring And Trending: Contaminants such as chlorides, fluorides (pwrs only), sulfates, and 
dissolved oxygen/hydrogen peroxide concentrations are monitored and trended on a system specific 
periodic based upon the guidance outlined in the EPRI water chemistry guidelines for primary water 
systems.  

6) Acceptance Criteria: Contaminants such as chlorides, fluorides (pwrs only), sulfates, and dissolved 
oxygen/hydrogen peroxide concentrations are maintained below the system specific limits based on 
the limits specified in the epri water chemistry guidelines for primary water systems.  

7) Corrective Actions: Contaminants such as chlorides, fluorides (pwrs only), sulfates, and dissolved 
oxygen/hydrogen peroxide concentrations in excess of allowable limits must be returned to the 
acceptable range within the time periods specified in the EPRI water chemistry guidelines for primary 
water systems. Specific corrective actions to return out-of-specification contaminant levels to 
acceptable levels are site specific.  

8) Confirmation Process: Following corrective actions, additional samples are taken and analyzed to 
verify that the corrective actions were effective in returning contaminants such as chlorides, fluorides 
(pwrs only), sulfates, and dissolved oxygen/hydrogen peroxide concentrations to acceptable ranges.  

9) Admdnistrative Controls: The chemistry program is controlled by a company, department, or station 
directive or program manual and is implemented by controlled plant procedures.  

10) Operating Experience: No incidents of loss of material attributed to an inadequate chemistry 
program for primary water have been reported. Several instances of cracking have been reported that 
were attributed to improper construction, fatigue, or the accidental introduction of contaminants.  
this good operating experience demonstrates that the chemistry program for primary water systems is 
effective in maintaining an environment that precludes loss of material and cracking.

May 17, 2000


