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Al. Reactor Vessel (Boiling Water Reactor)
Al.1 Top Head Enclosure
Al.1.1 Top Head
Al.1.2  Nozzles (Vent, Top Head Spray or RCIC, and Spare)
Al.1.3 Head Flange
Al.1.4  Closure Studs and Nuts
Al.1.5 Vessel Flange Leak Detection Line
Al.2  Vessel Shell
Al.2.1 Vessel Flange
Al1.2.2  Upper Shell
Al.2.3 Intermediate (Nozzle) Shell
Al.2.4 Intermediate (Beltline) Shell
Al1.2.5 Lower Shell
Al1.2.6 Beltline Welds
Al.2.7  Attachment Welds
Al.3 Nozzles
Al1.3.1 Main Steam
Al1.3.2 Feedwater
Al1.3.3 High Pressure Coolant Injection (HPCI)

Al1.3.4 High Pressure Core Spray (HPCS)
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Al4

Al.5

Al.6

Al.3.5

Al.3.6

Al1.3.7

Al1.3.8

Al.3.9

Low Pressure Core Spray (LPCS)
CRD Return Line
Recirculating Water (Inlet & Outlet)

Low Pressure Coolant Injection (LPCI)
Injection Mode

Isolation Condenser Supply

Nozzles Safe Ends

Al.4.1  High Pressure Core Spray (HPCS)

Al.4.2  Low Pressure Core Spray (LPCS)

Al1.4.3 CRD Return Line

Al.4.4  Recirculating Water (Inlet & Outlet)

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

Penetrations

Al1.5.1 CRD Stub Tubes

Al.5.2 Instrumentation

Al1.5.3 Jet Pump Instrument

Al.5.4  Standby Liquid Contfol

Al1.5.5 Flux Monitor

Al1.5.6  Drain Line

Bottom Head

or RHR

or RHR
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Al.7 Control Rod Drive Mechanism
Al.7.1  Housing

Al1.8 Support Skirt and Attachment Welds

DRAFT - 12/06/99 IV Al-4



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 B1), reactor coolant pressure boundary (Table IV C1), and
emergency core cooling system (Table V D2).
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v 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
Al.1.1 | Top Head Top Head, SA302-Gr B, | 288°C Crack Stress NUREG-0313,
thru Enclosure (with | Nozzles (Vent, | SAS33-Gr B, | Steam Initiation Corrosion Rev. 2.
Al.1.3 | cladding) Top Head SA336, and Cracking NRC GL 88-01.
Spray or with stainless Growth (SCC), NRC GL 88-01,
RCIC, and steel (SS) Inter- Sup. 1.
Spare), Head | cladding granular
Flange Stress ASME Section XI,
Corrosion 1989 Edition or
Cracking later approved
(IGSCC) Eidtions.
EPRI-103515, R2
(BWRVIP-79) or
later version.
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v 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 No

IST AMA
Primary Water Chemistry AMA
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v 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
Al.1.3 | 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
Al.1.4 | Top Head Closure SA193- Air, Crack SCC, ASME Section XI,
Enclosure Studs and Gr B7, Leaking Initiation IGSCC 1989 Edition or
Nuts SA540- Oxygenated | and later approved
Gr B23/24, Water and/or| Growth Editions.
SA320- Steam at
Gr 143 288°C RICSIL 055R1.
(AISI 4340), Reg. Guide 1.65.
SA194-Gr 7 ASME Section III,
1989 edition.
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v

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: See Chapter 11 No
ISI AMA
Primary Water Chemistry AMA

IVA1-9 DRAFT - 12/06/99




v 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
Al1.1.5 | 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.
Al.2.1, | Vessel Shell Vessel SA302-Gr B, | 288°C Cumulative | Fatigue ASME Section III,
Al.2.2 Flange, SA533-Gr B, | Steam Fatigue 1989 Edition.
Upper Shell SA336 Damage
with SS
cladding
Al1.2.3 Vessel Shell Intermediate | SA302-Gr B, | 288°C, Cumulative | Fatigue ASME Section III,
thru (Nozzle) Shell, | SA533-Gr B Oxygenated | Fatigue 1989 Edition.
Al.2.6 Intermediate | with Water, Damage
(Beltline) 308, 309, max 5x10°
Shell, Lower |308L,309L |n/cm2s
Shell, Beltline | cladding
Welds
DRAFT - 12/06/99 IV A1-10




v 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 11 for: See Chapter 11 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 1
(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 1
(Power Boilers) and Section VIII, Division
1 (Unfired Pressure Vessel).
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v

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
Al.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, 5x108 - ment Reg. Guide 1.99,
308L, 309L | 5x10° NRC GL 88-11,
Cladding n/cm?-s NRC GL 92-11,
Rev. 1.
BWRVIP-74
DRAFT - 12/06/99 IVA1-12



v 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. 1 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

IVA1-13
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v 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
Al.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 5x108 - ment Reg. Guide 1.99,
308, 309, 5x109 NRC GL 88-11,
308L, 309L n/cmz-s ‘NRC GL 92-11,
cladding Rev. 1.
BWRVIP-74
Al2.7 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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v
Al.

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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

For a 40 y design life, pressure vessel
integrity is assured by fracture
toughness and material surveillance
program requirements set forth in
Appendices G and H to 10 CFR Part 50,
and methodology of Regulatory Guide
1.99, Rev. 2, implemented through
Generic Letters (GLs) 88-11 and 92-01
Rev. 1 and Supplement 1, to predict
effects of neutron irradiation on reactor
vessel materials. Upper shelf energy
(USE) is maintained at acceptable levels
for 54 effective full power years.

Neutron irradiation embrittlement is a time-limited aging
analysis (TLAA) to be evaluated for the period of license
renewal for all ferritic materials that have a neutron
fluence of greater than 1017 n/ cm? (E>1 MeV) at the end
of the license renewal term. The TLAA should evaluate
the impact of neutron embrittlement on: (a) the adjusted
reference temperature, the plant's pressure temperature
limits, and the need for inservice inspection of
circumferential and axial reactor vessel welds, (b) the
Charpy upper shelf energy, and (c) the equivalent margins
analyses performed in accordance with 10 CFR 50,
Appendix G. Reactor surveillance program requires that
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.

Yes,

TLAA
Move to
TLAA
Chapter 11

See Chapter 11 for:
ISI AMA
Primary Water Chemistry AMA

See Chapter 11
Inspect per BWRVIP-48

IV A1-15
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v 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
Al.3.1 Nozzles Main Steam SAS508-Cl12 288°C Cumulative | Fatigue ASME Section 1II,
with or Steam Fatigue 1989 Edition.
without SS Damage
Cladding
Al1.3.2 | Nozzles Feedwater, SA508-Ci2 Up to 288°C, | Crack SCC, ASME Section XI,
thru HPCI, with SS Oxygenated | Initiation IGSCC 1989 Edition or
Al.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
DRAFT - 12/06/99 IV Al-16




v 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 I 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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v

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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v 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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v 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
Al1.3.2 | Nozzles Feedwater, SAS508-Cl2 Up to 288°C, | Cumulative | Fatigue ASME Section III,
Al.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
Al.3.8 | Nozzles LPCI (or RHR | SA508-Cl12 Up to 288°C, | Loss of Neutron Appendices G & H
Injection Oxygenated | Fracture Irradiation | to 10 CFR Part
Mode) Water, Toughness | Embrittle- | 50,
5x108 - ment Reg. Guide 1.99,
5x109 GL 88-11,
n/cmz-s GL 92-11, Rev. 1.
BWRVIP-74
Al.4.1 | Nozzle Safe HPCS, SS, Up to 288°C, | Crack SCC, NUREG-0313,
thru Ends LPCS, SB-166 Oxygenated | Initiation IGSCC Rev. 2.
Al.45 CRDRL, (Inconel 182 | Water and NRC GL 88-01.
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 84-41.
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v
Al.

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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

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 either of
these programs is implemented, fatigue
of these locations is adequately
managed..

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 ISI AMA as augmented by NUREG-0619 or the NRC
approved (3/10/00) BWROG alternative (GE-NE-523-A71-
0594) is sufficient to manage fatigue and ensure
component integrity.

No additional analysis needed.

No

For a 40 y design life, pressure vessel
integrity is assured by fracture
toughness and material surveillance
program requirements set forth in
program requirements set forth in
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.1 and Supplement 1. to predict
effects of neutron irradiation on reactor
vessel materials.

Yes,

TLAA
Move to
TLAA
Chapter 11

Program delineated in NUREG-0313,
Rev. 2 and implemented through NRC
Generic letter (GL) 88-01 and its
Supplement 1.

See Chapter 11 for:
ISI and Primary Water Chemistry AMP

(1) Scope of Program: The program is focused on
managing the effects of IGSCC on the intended function of
austenitic stainless steel (SS) piping 4 in. or larger in
diameter, and reactor vessel attachments and
appurtenances. Although these guidelines primarily
address austenitic SS components, they are also applied
to nickel alloys. 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

IV A1-21
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v 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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v

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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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-5221),
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 (8] 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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v 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
Al.4.3 | Nozzle Safe CRDRL S8, 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)
Al.5.1 Penetrations CRD Stub SS, Up to 288°C, | Crack SCC, NUREG-0313
thru Tubes, SB-167 Oxygenated | Initiation IGSCC
Al.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.
NRCIN 84-41,
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Al. REACTOR VESSEL (Boiling Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
fcontinued 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 84-41). 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
B31.1, or other evaluations based on
cumulative usage factor (CUF).
See Chapter 11 for: See Chapter 11 No

ISI AMA
Primary Water Chemistry AMA

IV A1-25

DRAFT - 12/06/99




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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

See Chapter 11

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

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.

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 VIII,
Division 1 (Unfired Pressure Vessel).

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.

Yes,
TLAA

See Chapter 11 for:
ISA AMA
Primary Water Chemistry AMA

See Chapter 11

No -
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v 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
Al7.1 |CRD Housing SS Up to 288°C, | Cumulative | Fatigue ASME Section III,
Mechanism Oxygenated | Fatigue 1989 Edition.
Water Damage ANSIB31.1.
BWRVIP-47
Al8 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.
DRAFT - 12/06/99 IV A1-28




v 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 HI (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 Il (edition specified in 10 TLAA

CFR 50.55a), Subsection NB, or other Chapter 11
evaluations.

IV A1-29 DRAFT - 12/06/99




Reactor Vesséi
(BWR)

=

The heédmg( for all paééé }eads Pressurized Water Reactor”

GALL REPORT —~ MECHANICAL DISCIPLINE COMMENTS
SECTION IVA.1

and
should be changed to “Boiling Water Reactor.”

Reactor Vessel
(BWR)

Entire GALL

multiple

See words in insert 4. The subsections referenced should be deleted.
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 Al-3

&%k

Reactor Vessel

(BWR)

All1l
through
Al.l3

IV Al-4 and
IV Al-5

1. NUREG-0313 and GL 88-01 are appropriate as references for
the top head and head flange 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/head is not a concern.

2. Inevery 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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SECTION IVA.l

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.

IVAI4

Reactor Vessel
(BWR)

AlLLS

IV Al-8 and
Al-9

The NRC states under AMP that existing programs may not be
capable of detecting SCC of vessel flange leak detection line.
However, some licensees have this line in their Class 1 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 Al-5

Reactor Vessel
{(BWR)

A1.2.3 through
Al.2.6

IV Al-8et
seq.

A maximum neutron flux of 5x10° n/cm?-s is given in the
“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 A1.1.3,
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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be revised to say

Reactor Vessel A1.2.3 through | IV A1-9 and .

(BWR) Al2.6 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. BWRYVIP-74 should be added to the “References” column. It
addresses vessel issues for the renewal period.

IV A1-7 Reactor Vessel Al24 IV Al-11 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" n/cm? (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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 SECTION-

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 Al.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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.~ 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-1 of the attachments in the beltline.

NUREG-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.

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

IV A1-10 Reactor Vessel Al32 IV Al-14 The existing AMP column should specify ISI AMA and
(BWR) through and Primary Water Chemistry AMA. See GALL Insert#s 8 & 9.
Al3.9 Al-15 :
IV Al-11 Reactor Vessel Al3.2 IV A1-18 BWRYVIP-74 should be added to the “References” column. It
(BWR) Al.3.6 and addresses vessel issues for the renewal period, including the
* Al-19 inspection of feedwater and CRDRL nozzles.

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

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 altemative 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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IV Al-12 Reactor Vessel Al3.8 IV Al1-18 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 Al1-13 Reactor Vessel Al4.1l IV A1-18 1. The existing AMP for this component is GL 88-01 or BWRVIP-
(BWR) through and 75; ISI AMA and Primary Water Chemistry AMA.
*k Al.4S5 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 Al43 IV Al1-22 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
* Al-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

COMMENT/C

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

ok

Reactor Vessel
(BWR)

A1.5.1 through
Als.6

IV A1-22
and
Al-23

Add the following information to the “AMP” column: 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.

(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.)

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

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.

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

IV Al-16
*k

Reactor Vessel
(BWR)

Al5.1
through
Al.5.6

IV Al1-24
and
Al-25

Revise the “Further Evaluation” column to read “No”.

Add the following information to the “AMP” column: All of
these components were evaluated as part of the BWRVIP
program. The evaluations are documented in BWRVIP-49 for
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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 Al1-17 Reactor Vessel -Al.7.1 IV Al1-24 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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SECTION IVA.1

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.

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

IV Al1-18 Reactor Vessel Al1.7.1 IV A1-26 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.
Add the reference to BWRVIP-47.
IV A1-19 Reactor Vessel Alg IV A1-26 1t should be noted that environmental fatigue concerns are not
* (BWR) . and relevant to the skirt since the environment is air.
Al-27
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Al. Reactor Vessel (Boiling Water Reactor)

Al.l

Al2

Al3

Top Head Enclosure

Al.1.1 Top Head
Al.1.2  Nozzles (Vent. Top Head Spray or RCIC, and Spare)
Al.1.3 Head Flange |
Al.1.4 Closure Studs and Nuts

Ai.l.s Vessel Flange Leak Detection Line

Vessel Shell

Al.2.1 Vessel Flange

Al.2.2 Upper Shell

Al.23 Intermediate (Nozzie) Shell

Al.2.4 Intermediate (Beltline} Shell

Al.25 Lower Shell

Al.2.6 Beltline Welds

Al.2.7 Attachment Welds

Nozzles

Al3.1 Main Steam

Al.32 Feedwater

AlL.3.3 High Pressure Coolant Injection (HPCI)

Al.3.4 Hgh Pressure Core Spray (HPCS)

Al.3.5 Low Pressure Core Spray (LPCS)

Al.3.6 CRD Return Line

Al.3.7 Recirculating Water (Inlet & Outlet)

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

IV Al-1 DRAFT - 12/06/99



Al.3.9

Isolation Condenser Supply

Al.4 Nozzles Safe Ends

Al.4.1

Al.4.2

Al4.3

Al.44

Al.4.5

High Pres:surc Core Spray (HPCS)
Low Pressure Core Spray {LPCS)
CRD Return Line

Recirculating Water {Inlet & Outlet)

Low Pressure Coolant Injection (LPCI) or RHR Injection Mode

Al.5 Penetrations

Al. 5 1
Al.5.2
Al.53
Al.5.4
Al.5.5

Al.5.6

CRD Stub Tubes
Instrumentation

Jet Pump Instrument
Standby Liquid Control
Flux Monitor

Drain Line

Al.6 Bottom Head

Al.7 Control Rod Drive Mechanism

Al.7.1

Housing

Al.8 Suppoert Skirt and Attachment Welds

DRAFT - 12/06/99
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Al. Reactor Vessel (Bolling Water Reactor)

System, Structures, and Components

The system. structurcs, 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 connccted 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 B1}). reactor coolant pressure houndary (Table IV C1). and emergency core cooling system

(Table V D2).
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Structure and | Reglon of ~Environ- Aging Aging
Icin Componcnt Intercst Matcrial ment Effcct cchanlom References
Al.l.1 |Top Head Top Head, SA302-Gr B.288°C Crack Stress NUREG-03TI,
thru Enclosure Nozzles {Vent. | SAS33-Gr BjSteam Initiation |Corrosion |REVZ
AlLl3 {(with Top Head SAS836, F and Growth |Cracking | NRE-OL 880
cladding} Sprity or RCIC, | with {SCQC), JRCGL-88-0+.
and Sparc]. stainless Inter- jgp:-!—
Head Flange | steel (SS) granular q ASME-Siction X,
cladding Stress  1.1989 Edition.—]
Corrosion | Reg-Guide-1-4&—
Cracking M
(1GSCC) EPRI TR-103515.
A
Puryp-7¢

Ynsesk &

B 3“—'1\, 3

DRAFT - 12/06/99

IV Al-4



éa,p P\{:M/\")'N d}scm AHbvq wAre

w REACTOR VESSZL. INTERNALS, AND

Al.  REACTOR VESSEL Water Reactor) [
Existing J Further
Aging Management Program (AMP)} Evaluatior] and Technical Basis Evaluation
Inservice tnspection {n cgnformance Y eprogmmisl’ Bed on mad No

with ASME Section X1 l tion specified osiog craclis
: .

of NUREG-03)3. Rev. 2, and of

stainless s d cladding of low-
alloy stecis. water chemistry is
monitardd and m ained in
accordidnce with EPRI guidelines in prov
BWRVIP-29 and TR-103515 to claading compiiig (h ASME Secudn LI and X1
the potential of crack tnitiation and guideliney tp'prevent underclad ¢facking. Coolant water
growth. chemistol fs monitored and mantained in accordance
with EPRI guidelines in BWRAP-29 and TR-103515 to
SPruinimfze the potential uf ack uuuauona.ndgmwth
/S/ A M A (3) Pafameters Monitoreg/inspected: The AMP monitors
the ectsoflGSCCon emlendedfmcﬂonoftophud

enclsure by detectiop’and sizing of cracks by inservice
nspection (ISI). Inppectios rcqukwmts Table ITWB
2500-1, examinayfon category B-A specifiés volumetric
InSpection of all circumferential and mefidional welds

2 _ aid B-D spepifies for all nozzies volumétric inspection of
P/ ‘;m,. l/uo»l’a-\a C “M“;h’_ pozzie-to-veduel welde and nozzle ingifle radiue section.
'4) Detectidn of Aging Effects: Agin§ effects degradation of

A the top head enclosure can not og: r without erack
Am Vz'ﬁiuation: extent and schedule 4f inspection assure

detection of cracks befare the of intended funetion of
the top head enclosure, {5)M g and J
AR ME Secﬂon X1 should provide

acks. Top head intertor is

cutage and subsequent outages at
als as
IGSCC degradaiion is evaluated in acco, with IWB-

surface and volumetric
charactertzation. analytical

uation, corrective

requires analytical

acceptablility. {7) and
replacement are nformance with [WA€4000 and IWB-
4000, and

implemented in accordance
B to 10 CFR Part 50 and

administrative controls
with requirements of
will continuc to be
renewal. (10
effective in managing the effects of IGSCC on the intended
Iunction of top head enclosure.
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v REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)
Structure and Reglon of Environ- Aging Aging
ftem Componucnt Iaterest Matcrial mecnt Effcct cchanism Refcrences
Al.1.3 {Top Head Head Flange | SA302-Gr B, C Cumulative | Fatigue ASME Section I,
Eaclosure SA533-Cr BSteam Fatigue 1989 Edition.
SA336. Damage Gilite
with or .
without SS
cladding
Al 1.4 |Top Head Closure Studs | SA183- I. Crack SCC, mim
Enclosure | and Nuts GrB7, eaking  |initiation |loséc Editio 4
SA540- ted | and Growth RICSIL O33R1.
GrB23/24. |Water Reg. Guide 1.85.
SA320- for ASME Section I1I,
Grl43d team at 1989 edition.
(AISI 4340}, (o4
SA194-Qr 7
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Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis ation
Components have been designed or Fatigue is a time-limited aging analysis (TLAA) to be Yes S
evaluated for fatigue for 2 40 y design performed for the period of licensa rensrwal, autiamanis TLAA

life. according to the requirements of
ASME Section HI (edition specified in
10 CFR 50.55a). Subsection NB, or
Section [ {Pewer Boflers) and Section
VIIL, Division 1 (Unfired Pressure
Vessel).

-~ Mov

TLA

Inservice inspection in conformance

with ASME edition spectfied
in 10 CFR 50. section IWB,
Table IWB 2500 n

akd testing category B-P
8. and additional

&f GE Rapid

hication Service

recormmendatioy

and repla¢ement in adcordance with
Regulatary Guide 1.65,

-| vessel closure stud bolting. {2} Preventive 4ffio

{1) Scope of Program: The program is focused on 3z paging
the effects of IGSCC on the intended funetio. rR Ot

L]

requirements of ASME Sectlon [
additional guidance of Rags
material selection :

II, Subscf

]
-

ent cracking in

ce with RICSIL 055 R S1.
o téyd: The AMP fzonitors
Rmcetion of clb

cracks by inservice
s of A AR
on eategory\B-G-1,
¥rom top of the
volumetnc exam . whtn remyveda:
volumetric examinhtf g ads; afd visual VT-
5 g, washers, a’d busfiings.
y 1 provide addjtional
figpection and cvijluation of
tratying and g Heation of

: » u—a_d,onfotp pcedures
pent is in copformance ¢

and equipk h Appendiced VII and
VII of ASM . Inspection\requiremaenta M
testing category B-PAonducted according to IWA-5000
specify visual\VT-Z (TWA-5240) examingtion of all
Pressure retainigg components extendink to and including
the second clgdediys at the boundary extremity, during
system leaiage test RWB-5221) and system' hydrostatic test
(WB-5222) (4} Detectic of Aging Effects: Aging effects
degradation of the closurhstud bolting can not occur

without crack initiation, the extent and schedule of
inspection assure detection of cracks before the loss of
intended function of closure stud bolting. (5] Monitoring

and Trending: Inspection schedule of ASME Secetion XI

See /) AMA Walle wp .
See Pliv whk &quiw; Wnn hetnp
IV Al-7
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™ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)

Structure and Regton of Environ- Aging Aging
Item Component Interest Matcrial ment Effect Mcchanism References
Al.15 |Top Head Vessel Flange | Stainless Crack SCC, Plant Technical
Enclosure Leak Steel Initiation 1GSCC S
Detection Line and Growth C (N3gat 3
A).2.1 | Vessel Shell | Vessel Flange, | SAS02-Gr B, Cumulative | Fatigus ASME Section 1T, |
Al.2.2 Upper Shell SAS33-Gr BISteam Fatigue 1989 Edition.
SA336 Damage JassTewm—
with SS
cladding
A1.23 | Vessel Shell | Intermediate | SA309-r B . Cumulative | Fatigue ASME Sertion T, |
thru Nozzle} Shell, | SA533-Cr B Fatigue 1889 Edition.
Al2.8 Intermediate |with Damage
{Beltline) 508, 909, 09
Shell. Lower | 308L.30SL
Shell. Beltline | cladding
Welds :

DRAFT - 12/06/99 IV Al-8



v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)

Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
fecontinued from previous page)
and. based on operating experienee. additig
requirements of RICSIL 055 Rev. 1, are e[gfftive and
adequate for timely detection of crack B
inspected in acoordance with
w erpents of Appendkx
Part 50 and continue tolbe adequate for
(10) Operan
[} Section X1 a
sion 1 and it Supplement 1,
recommendatiofs regarding inspection technigues and
evaluation. matgrial specifications, corrosion prevention.
and other aspects, of reactar press vessel head stud
cracking, and is effectve in managing the effects of SCC to
maintain the inteniled function of closure studs and nuts
dumg(hz peﬁod of-ieense renewal, e
A TP Yegeem— NO
AO-AMP-
winless [l2ak Ao
fova alYfin VS
y lDYu‘J val
or Fatigue is a ume-limited aging a : Yeo—
evaluated for fatigue for a 40 y design pe:fmmedfortheperlodofucmsemzewalu FEAR
life, according to the requirements of | SuNETSENAAING St hiT——
ASME Seclion [l fedition specitied in (Q
10 CFR 50.55a). Subsection NB, or MM .
Section { {Power Boilers} and Section J\W X
VI Division 1 (Unfired Pressure Tt AR o3
Vessel), -
Components have been designed or Fatigue ts a time-limited aging analysis {ILAA) to be {Xea
evaluated for fatigue for a 40y design | performed far the period of license rcnewnl'“ TLAA
life, according to the requirements of e T
ASME Section Il (edition specified in
10 CFR 50.55a), Subsection NB, or
Section I (Power Bolilers) and Section
VIl Division 1 (Unfired Pressure
Vessel).

IV Al-Q DRAFT - 12/06/99



w REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM
Al, REACTOR VESSEL (Pressurized Water Reactnr)
Structure and Regton of Environ- Aging Aging
Item Component Interest Material ment Effect Mechaniam References
Al.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 Parst 50.
Shell with ‘ater, Toughness | Embrittie- | Reg. Guide 1.99,
208,309, [sx108 - ment NRC GL 88-11,
308L, 309L kx109 NRC GL 92-11.
Cladding |h/em2.s
.3 |V Intermiediate | SA302-Gr B, Crac L NUREG-0313.
(Nozzle} Shell, | SA533-Gr B Initiation |IGSCC Rev. 2.
1.2.6 Intermediate |wi ma‘% and Growth NRC GL 88-01.
{Beltline) 308)\309. _| - NRC GL 88-01,
Shell, Lower Ex109 Sup. 1.
Shell, Beltline i /cm2-s ASME
Welds - 1989
Reg,
. -28.
v 2 =y
. /| Sup,
Cﬁ'\ - BWRVIP-03
BWRVIP-06,
4 BWRVIP-14.
. 1 b o e ialt”v-“ BWRVIP-44,
'T'kg twe |\ T BWRVIP-45,
5 C ascq Caw lf’e vlel‘}bﬁ‘ RV 00,
S T / / i L ¢ BWRVIP-62
N St\/u\v- Cex
CAeflivr s Mo
Siami cawd e . S EC ag, £RS
= P Ao .
\yessel s Vs b o cone
DRAFT - 12/06/99 IV A1-10




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al REACTOR VESSEL (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP)  ——————FEvatgation and Technical Basis | Evaluation
Fora40y dunEn life, pressure vesset Neutron irradiation embrittlement is a time-limited aging

integrity is assured by fracture analysis (TLAA] to be evaluated for the period of license /\
toughness and material surveillance renewal for all ferritic materials that have a neutron
program requirements set forth in fluence of greater than 1017 n/em2 (E>1 MeV) at the end of
,'\ Appendices G and H to 10 CFRPart 50, || the license renewal tersy TAK sFould evali
w %\ and methodelogy of Regulatory Gulde mpact of ncutron embrittlement on: fa) the adjusted
\‘ 1.99, Rev. 2, impiemented 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 reacter | Charpy upper shelf energy, and (c) the equivalent ma

vessel materials.p MNENENNNANENNS- | analyses performed in accordance with 10 CFR 50,
' Mn Appendix G. Reactor surveillance program requires tRat
< /) \ SR RRRSSUNSEISUIL | the existing reactor vessel material surveillance progghm
3¢ Nifipeeetentinetagepuibetslindd | be evaluated to determine whether there is sufficien
AN | material data and dosimetry to monitor trradiation
g v e embrittlement at the end of the license renewal termYynd
dufingitdlitungiseesmmissgisngeny | whether operating restrictions {L.e.. inlet temperature:

m neutron spectrum and flux) are necessary. If surveillance
capsules are not removed during the license rencwal term

it will be necessary to establish operating restrictions to
ensure the plant is operated within the ggsigonment of the
surveillance capsules.

Inservice inspection in conformance {1) Scope qf Program: The prag ng | Yes
with [E Section XI (edition specified | the effects of strpgee® - BWRVIP
p. Codes and &4 ). Guideline

~ o carbon
ent or mitigate
des aggurance
[E Section I

crack initiation and growth. BWRVIP | water chemistry is mgfioves

guldeline is under staff review. accordance wi BB T BWRVIP-29 and TR-
103515 to lF Ktial of crack inftiation and
growth. Also, K 'P‘ emistry and stringent
control of condi i ol

hNhibhit IGSCC.

o
]
joiored

ack initiation. However. because of
inaccesaibility, the extent and size of Inspection may not
be adequate to assure detection of cracks in the S§
cladding before the loss of intended function of the reactor
vessel. (5) Monitoring and Trending: Inspection schedule
in gccordance with applicable approved BWRVIP
guideline. (6) Acceprance Criteria: Any IGSCC degradation
is evaluated in accordance with applicable approved
BWRVIP guideline.

v Al-11 DRAFT - 12/06/99



v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al., REACTOR VESSEL (Pressurized Water Reactor)

Structure and Reglon of Environ- Aging Aging
Item Component Intereat Materinl ment Effect Mechaniem References
Al.2.6 | Vessci Shell | Beltline Welds | Low-alloy s Loss of Neutron Appendices G & H
steel (LAS) ted | Fracture Irradia- | to 10 CFR Part 50,
wealdments [Water, Toughness | tion Reg. Cuide 1.00,
with 108 - : Embrittle- | NRC GL 88-11,
308,309, pBx109 ment NRCGL92-11,
308L. 305L | /em2-s Rev. 1,
cladding Y .
| S
T pam——. Commind-
— IWWAI-Y
LgyiP-
A1.2.7 [Veasel Shell |Aftachment | SS. A Crack T
Welds Incone] 182 ted | Inftiation IGSCC
ater and Growth
gty
{1989 D ~
((zPrITR 108815, j"‘”‘*’} 3
\~____/
/s
s
DRAFT - 12/06/99 IV Al-12



14 REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SY

Existing
Aging Management Program (AMP)

cracks. TN
For a 40 y design life. pressure vessal Neutron irradiation embrittlement is a time-limited
integrity is assured by fracture analysis (TLAA) to be evaluated for the period of license
toughness and material surveillance renewal for all ferritic materials that have a neutron

program requirements sct forth in fluence of greater than 1017 n/em?2 (E>1 MeV) at the ead of
Appendices G and Hio 10CFR Part 50, | the license renewal term.  The TLAA should evaluate the
and methodology of Regulatory Guide | impact of neutron embrittiement on: (a) the adjusted
1.99, Rev. 2. implemented through reference temperature, the plant's preasure temperature
Generic Letters (GLs} 88-11 and 92-01 imits, and the need for inservice inspection of -

Rev. 1 and Supplement 1. to predict circumferential and axtal reactor vessel welds, {b) the
effects of neutron irradiation on reactor | Charpy upper shelf energy. and (c) the equivalent margins
analyses performed In accordance with 10 CFR 50,
Appendix G. Reactor surveillance program requires that
the existing reactor vessel material surveillance

ﬂol/e )Z”
TLA
Sepvp X

4 TWE.-examiralion categeaiRadnla be evaluated to determine whether there ia sufficient
| preflIE oglpining welty BT TR Ves material data and dostmetry to monitor irradiation
_[and e TUI Y YER IO, embrittlement at the end of the license renewal term and
JEC: - péag whetlicr operating restrictlons (i.e., inlet temperature,
TaT5a° T eslas hlald or aXtect| neutron spectrum and flux) are necessary. if surveiilance
r"f':'v"'"""'""'"':":'.‘Uu A NR! capeules are not removed during the license renewal term

v T T R TA

nwmbcmmsuytoatabushopuaﬁngmmmm

g

B Jlm :‘_. J

Inservice inspection tn conformance Prodia: N £ al
with ASME Section XJ Uon specified R LGB g K 3 EETUC) ana | Elem

B-N-2 for
SUPPOTT structure.
Prevention is Pp§ matertal selection in

es in
-29-ang TR-103515 to minimize
e potentia] of crack initiation and

ﬂ:;wﬂ»\ltfqu ‘ d be cvaluated.
\S‘ AMA/ npo " sizing of cracks by inservice

v e - \,\)‘LI d«e MM‘)*”? A"’m . gory B-N-2 specifles visual VT-3
tion of all a ible surfaces of

qua Bk ViP-4p s 7[21/93

/51 AR Wru}"o.
IV Al-}

QQ( Vn}\\ bv!\/ CE\CP‘-\ (,uyllfgi >
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v REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM

Al. REACTOR VESSEL (Pressurized Water Reactor)

9%5«:"7

vk D

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Eflect Mechanism References
Al.2.1 | Nozzles Main Steam [ SA508-C12 [288°C Cumulative | Fatigue | ASME Section I, |
with or Steam Fatigue 1889 Edition.
without SS Damage
Cladding
Al.3.2 | Nozzies Feedwater, | SAS08-CI2 [Up to288°C, | Crack SCC. b ]
thru HPCI, with S = Dxygenated | Initiation  {IGSCC Tp—
AL3S HPCS, Cladding  (Water and Crowth -ﬂ
LPCS, ,
CRDRL. . e
Recirculating < ASME Section XJ,
Water, 1988 Edition.
LPCL 2
Isolation 29.
Condenser < EPRI TR-108515.
Supply \_,/
DRAFT - 12/06/99 IV Al-14



v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)

Existing
__Ag:_:gruanagement Program {AMP)

Further
Evaluation

BWR components. The program addresses improvements
in all three of the elements, viz., a susceptible (sensitized)
material, significant tensile stress. and an aggressive
environment, that cause IGSCC.

Components have been designed or
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
Section I (Power Bollers) and Section
VIII, Division 1 (Unfired Pressure
Vessel).

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license rencwaly aeslafusiiic

{

oTpth eewtthEPnguldc!mm
V P-28 and TR-103515 to minimtze
potential of crack initiation and

grogen water chemistry and
. BusedtolnlubttIGSCC

- of per ! and performance
demon tration for procedures and equipment is in

conformance with Appendices VII and VIII of ASME

Seoe (S{ ArmrA vw:k

See Pyine b d\-ﬁ»w])v ﬂr‘lﬁ wm}cof

IV Al-158 DRAFT - 12/068/00



v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactos)
Structure and Region of Environ- Aging Aging
Item Component interest Material ment Effect Mechanism References
DRAFT - 12/08/99 IV Al-16



w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)
Extsting Further
Evaluatfon

Aging Management Program (AMP)

Evaluation and Technical Basis
{continued from previous page) :
Section XI. or any other formal proges
NRC. System lnkage test. IWB-522
plant stanup fo 0 8
VT-2 ﬂWA-

{5) Monitoring and Tn

every 10 y: for reactor vesset ngzzles at least 25% but not
more than 50% shall be exa faged by the end of 1st
inspection tnterval. (6] Acregitance Criteria: Any IGSCC
degradation is evaluated in govordance with IWB-3100 by
comparing ISI results with fhe\acceptance standards of

IWD-3400 and TWD-3512. /Plaghr and lner flaws arc sized
according to IWA-3300 apd IWAA3400. Continued
operation without repaiyf requires that crack growth

a—lﬂlhmﬂbepﬂf med according tothcgludan&ofGL
88-01 cr other approved procedurce. (7 Corrects
Actions: Repair and geplacement gre In conformance with
IWA-4000anleBa.nd cxymination in

accordance with reqjai ts of IW. -2200 889
Confirmation Pro und Admiris G ols: Site
QA procedures, w and approval firocesses, and
administrative controls are implemented o accordance

with requirements of Appendix B to 10 CFR Part 50 and
will continue tofhe adequata far the pakiad of licansa
rencwal. {10) Qperating Experience: IGSCC has occurred in
small- and lagge-diameter BWR piping thade of austenitic
SSs or nickeJalloys. The three elementsithat cause IGSCC
are, a suscoptible (sensitized) material, Aignificant tensile
stress, and/an aggressive environment. Th

comprehehsive AMP outlined in NUREG-0313 and GL 88-
01 s based on substantial efiort in research and .
development. and industry recommendations developed
in response to NRC communications. The program
addresses tmprovements in all three of the elements that
cause IGSCC. and has pravided effective means of ensuring
structural integrity of the primary coolant pressure

boundary. .

IV A1-17 DRAFT - 12/06/99




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurized Water Reactor)
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechaniem | __Refererces—. |
AL32 |Nozzies Fecdwater, | SASOB-CI2 |Up to 286°C. | Cumulative | Fatigue  [ASME Section TIL, ).L.,\ sevk Y
AlL3S8 CRDRL with or Oxygenated | Fatigue 19 :
without SS |Water Damage NUREG-0618;
cladding B | S
. |pwh v P-4
D \
Pt L oE-NE -5a3-pT
foq\ (\ \" A \/ d ﬁj 9 b,;-q Y
-
Al.3.8 | Nozzles LPCI {(or RHR | SAS08-CI2 [Up to 288°C. | Loss of. Neutron | Appendices G & H
Injection Oxygenated | Fracture Irradiatton| to 10 CFR Part 50,
Mode} ater, Toughness | Embrittle- | Reg Guide 1.99,
208 . ment CL 88-11,
Bx109 GL 92-11, Rev. 1,
cmZ-s
o/ Puryi? -7y
Al.4.1 | Nozzle Safe HPCS, SS, Up to 288*C, | Crack SCC., NUREG-0313,
thry Ends LPCS, SB-166 Oxygenated | Initiation iGsce ., Rev. 2,
Al4S5 CRDRL, (inconel 1821Water and Growth NRC GL 88-01.
Recirculating | butter, and NRC GL 85-01,
Water, Incomel 82
LPClorRHR | or 182 weld) Section 9M‘_A’\1'
Injection 989
Guide 1,45,
q EPRI TR-10351 9‘”*”}' >
Operating
Experience
NRC IN 82-39.
NRCIN 84-41.
DRAFT - 12/06/99 IV Al-18




REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM

Al. w VESSEL {Pressurized Water Reactor} —
Existing Further
ing Management Program (AMP) Evaluation and Technical Basis Evaluation

tigue is a time-lmited aging analysis (TLAA) to be
performed for the period of license renewal. and Generie
Safety Issue {GSI}- 190 Is to be addressed. .
(Y 4 WH.J

’ﬂ\g 1Sy A ‘A Q.
\1 NURLED -0619 ov N&c
oppvveR ( 3fiofes) iR 0G “H‘f’f“
E-NE—?JS A7t—os99‘§ SR teaay

[« IV g TR YT, A [N
c.,;g.? gdaq-“o:;.{ awatqs.,.u wtedeol.

[For a 40 y design filc, pressure vessel
integrity is assured by fracture
toughness and material surveillance
program requirements set forth in
Appendices G amxd H w 20 CFR Past 50,
and methodology of Regulatory Guide
1.99. Rev. 2. implemented through
Generic Letters (GLs) 88-11 and 92-01
Rev. 1 and Supplament 1, to predict
effects of neutron irradiation on reactor

| reference temperature, the plant's pressure temperature

Neutron irradiation embritticment is a time-limited
analysts (TLAA) to be evaiuated for the period of Heense
renewal for all ferritic materials that have a neutron
fluence of greater than 1017 n/cm? {E>1 MeV} at the end of
the liccase rencwal term. The TLAA should svaluate the
impact of neutron embrittlement on: (a) the adjusted

limits, and the need for inservice inspection of
ciscumferential and axial reactor vessel welds. (h) the
Charpy upper shelf energy, and (c) the equivalent margins
analyses performed in accordance with 10 CFR 50,
Appendix G. Reactor surveillance program requires that
the existing reactor vessel material surveillance program
be evaluated to determine whether there is sufficient
material data and dosimetry to monitor irradiation
embrittiement at the end of the license renewal term and
whether operating restrictions (i.e.. inlet temperature.

it will be necessary to establish operating restrictions to
ensure the plant is operated within the environment of the
surveillance capsules.

Program delineated in NUREG-0313,
Rev. 2. and implemsnted through NRC
QGeneric Jetter {GL) 88-01 and its

timi—SAT

(e PR

(1] Scope of Program: The program is focused on"managing

No

the effects of IGSCC on the intended function of austenitic
stainless steel (SS) piping 4 in. or larger in diameter, and
reactor vessel attachments and appurtenances. Although
these guidelines primarily addreas austenitic SS
components. they are also applied to nickel alloys.
NUREG—O313andGL88-Ol 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, yiegeatiienamslammedy—

special processing such as solution heat treatment. heat

sink weloing, and mnduction heating or mechanical atrcas
improvement (SI). Inconel 82 1s the only nickel base weld
metal considered to be resistant to IGSCC. Gualangasmier.

e
astiniibRingeitelissseunee S Seneh NP OSURRENEE-

AR RREEEY (3) Parameters
Monitored/Inspected: The AMP monitors the effects of

P

ICSCC on the intended

vV Al-19 DRAFT - 12/06/99




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Al. REACTOR VESSEL (Pressurizcd Wates Reactor)
Structure and Region of Environ- Aging Aging
Item | Component Interest Material ment Effect Mechanism References
DRAFT - 12/06/99 IV A1-20
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v

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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 [WB, Table
[WB 2500-1, examination catcgory B-F specifics 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 decp. and
surface examination of OD surface extending 1/2 in. on
either side. QOnly 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 VI
and VIII of ASME Section X1, or any other farmal program

approved by the NRC.

Tl  Visual VT-2 (TWA-5240) examination

startup following each refueling outage, and during system
hydrostatic test JWB-5222) conducted at or near the end of
each inspection interval. (asisnsetiotestinmuitel

——— T

{4) Detection of Aging Effects: Aging efiects degradation of
the nozzle safe ends can not occur without crack

indtiation: extent and schedule of inspection assure
detection of cracks before the loss of intended function of
the reactor vessel nozzle safe ends. {5) Momitoring and
Trending: Inspection schedule of ASME Section XJ should
provide for timely detection of cracks. Inspection
schedule anxd sampie size specified in Tabie 1 of GL 88-01 Q
are based on the condition of each weld and are adequate
for timely detection of cracks. Welds of resistant material
are as a minfmum examined according to an extent and
frequency comparable to those of ASME Section XI, Gige

Impecﬁoneﬁwtandschedgareenhancedforweldsof

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 [WB-4000.
Continued operation without repair requires that crack
calculation be performex! according to the guidance

GA procedures, review and approval processes, and
administrative controls arc impl ted in a d

with requirements of Appendix B to 10 CFR Part 50 and

IV Al-21 DRAFT -

12/06/99



REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

w
Al. REACTOR VESSEL (Pressurized Water Reactor}
Structure and Region of Environ- Aging Aging
Item | Component interest Materlal ment Effect Mechanism References
N—— — _—
Al.4.3 | Nozzie Safe | CRDRL SS, Up to 288°C, | Cumulative | Fatigue ME Section 1L ()\ ot Y
Ends SB-166 Oxygenated | Fatigue 989
1 (inconel 182Water Damage ANSI B31.1 .
butter, and
Inconel 82
or 182 weld)
Al.5.1 | Penctrations | CRD Stub Ss, p to 288°C,{ Crack SCC,
thru ’ . Tubes, SB-167 enated { Initiation IGSCC
Al.5.6 instrumenta- ater and Growth
tion, 9
Jet Pump ~J Vi
Inst., Standby ASME Section XI, ) 4 ¢
ot s
Control, -29.
Flux Monltor. (| evri TR-1035 Qe b 3
Drain Line
Operating
Experience
NRC IN 82-39.
NRC IN 84-41.
/\ /—\-—-\
IR A ad 3
Buorvit- 27
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REACTOR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM

v
Al. REACTOR VESSEL (Pressurized Water Reactor) —
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
T feonunued from previous page}

will continue to be adequate for the period of license

renewal. {10) Operating Experience: IGSCC has occurred in

smali- and large-diameter BWR piping safe end-to-nozzle

welds {IN 82-39 & IN 84-41). 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 es
evaluated for fatiguc for a 40y design | pesfarmed for the period of license renewaly assiiamsnis|, /| TLAA
life. according to the requirements of | Sufigynless ik G minmeisnmutn <
ASME Section Iil {edition specified in //pu\J'—
10 CFR 50.83a). Subsection NB. or ANSI .ArLAA
B31.1, ur other evaluations bascd on %
cumulative usage factor (CUF). S et
Program delincated in NUREG-0313. No

P e
L~
See /5 ol

1025185 to minimize the potential of
crack inttiation and growth.

[S1 AnA =

[)1 o AN [[W" 7]

Amil

/z,ﬁw (SIS
ouyv»&«a:
¢St‘ﬂ-}

A- to inhibif IGSCC.

the effects of IGSCC on the intended function of reactor
veasel penetrations by detection and sizing of cracks by
inservice inspection [ISI) stém leakage test, IWB-5221.
1is conducted prior to piint s p following each
refueling outage and vifual VT-2 (IWA-5240) examination
performed for all presgure retairiing components
extending to and inclhding the setond closed valve at

boundary extremity. /Leakage detection is in conft

with Position C of Regulatory Gulde 1.45 and additio
guidelines of GL 88401, Suppiemen} 1. System hy

test. [WB-5222, is chnducted at or npar the end of each
inspection interval and visual VT-2 examination
performed for all s 1 components within the
boundary. Inspg requirements of examination
category B-E fodus on visual VT-2 elamination of partial
penetration weifls during the hydrostatic test.

{4) Detection of Aging Effects: Aging pfiec tion of
the reactor vegsel penetrations can nét occur without
crack inftiatign; extent and schedule of inspection assure
detection of gra before the loss af intended functien of
the reactor vgssel penctrations. (5) Monitoring and
Trending: ifspection sehedule of ASME Section X1 should |

provide for timely detection of cracks. Inspection

v A1-23
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

v
Al, REACTOR VESSEL {Pressurized Water Reactor)
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References

Al.5.1 |Penetrations |CRD Stub 8S, Up to 288°C, | Cumulative | Fatigue ASME Section I,

thru ’ Tubes. SB-167 Oxygenated | Faugue 1960 Edition.

Al5.6 1 Instrumenta- ?Vaw Damage L

tion.

Jet Pump ﬁ NEY o \.i9
Inst., Standby Awrot o
Liquid W oy
Control, pritl 17
Flux Monitor,

Drain Line —

Al.6 | Bottom Head |- SAS02-Gr BJUp to 285°C. | Cumulative | Fatigue | AGME Section WL |
SAS533-Gr B Oxygenated | Fatigue 1969 Edijtion.
with Water Damage GSI-190.

308, 309,
306L. 309L
cladding
[ o
Al.7.] |Control Rod |Housing SS Up to 288°C, | Crack SCC. ASME Section XI,
Drtve {CRD) Oxygenated | Initiation | IGSCC
Mechanism Water and Growth -Z9.
EPRI TR-1038515.
DRAFT - 12/08/99 IV Al-24
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w

REACTOR VESSEL, INTERNALS,

AND REACTOR COOLANT SYSTEM

Al. REACTOR VESSEL (Pressnrized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Tech

Further
Evaluation

rconrmued jrom preulou.s page;

implemented in accordance
Rix B to 10 CFR Part 50 and
pr the period of license

2 susceptid) ismslmed}ma t tensile
and/an aggresstve environment. that cause IGSCC,

ded effective means of ensuring structural

intagrity/of the primary coolant pressure boundary.

et Tovd ovn

Covnnnd \V RA1-l6(2)

Fatigue is a time-limited aging analysis {TLAA} to be
performed for the pertod of license renewal, and Generic
Safety Issue (GST)-190 is to be addressed.

Q‘jw SEWS
od AL \nSenal 7

SRR (_,Q:

Camponents have been designed or
cvaluated for fatiguc for a 40 y design
life, according to the requirements of
ASME Section Il {edition specified in
10 CFR 50.55a), Subsection NB, or
Section 1 (Power Bollers) and Section
VI, Division 1 (Unfired Pressure
Vesael),

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.

Yes
TLAA

Inservice inspection in conformance
with ASME Scation XI (edition specified

N tained ln accordance with EPRI
guide P-29 and TR-1035135. Also. hydrogen .
water chemlst.ry and stringent control of

DRAFT - 12/06/99




w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Qb ¥

Al. REACTOR VESSEL (Pressurized Water Reactor]
Structure and Region of Environ- Aging Aging
item Component Interest Material ment Effect Mechanism References
—A—1.7.1J'CRD' R Housing S5 Up 10 288°C, | Cumuiative | Fatgue. | ASME Section 1L, |
Mechanism Oxygenated | Fatigue 1989 Edition.
ater Damage ANS1 B31.1.
i y)
AL8 | Support Skirt SA533-Gr BJAmbient | Cumulative | Fatigue ME Section 111,
& Atischumient {Welds SS emperatur | Fatigue 1680
Welds Inconel 182)fk Air Damage
DRAFT - 12/06/99 IV Al-26
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REACTOR VESSEL., INTERNALS, AND REACTOR COOLANT SYSTEM

Al. REACTOR VESSEL (Preasurized Water Reactor)

Fxlstlng
Aging Management Program (AMP)

Evaluation and Technical Basis,

Further
Evaluation

{continued from previous page)
conducﬁvity is used to mhlblt g

fing Trending:
am B IWB-2412 should
deks. 1096 peripheral CRD

h WB-3100 by comparing ISI
results with the acceptancy standards of IWB-3400 and
IWB-3523. Planar and Hltes ﬂaaremedawordingto
IWA-SSOOandIWA-SQOO (7) Corxpctive Actions: The
corrective action propoy bythe RVIP is under staff
review. (8 & 5} Confirmati mmmm
Controls: Site QA prgcedures W and approval
processes, and admin uauveoo arc tmplcmented
in accordance with yequirements of Appendix B to 10 CFR
Part 50 and will coptinue to be adequat for the period of
license renewal. (1)) Operating Expe ‘The program
addresses wuproviments in all threc of thy elements, viz.,
asu.sccptlble[sensmzed] material, significhnt tensfle
stress, and an aggressive environzment, that cyuse IGSCC,
and has provided effective means of ensuring structural
!ntngmyof the primary coolant pressure boundary.

e

Components have been designed or
evaluated for fatigue for a 40y design
life, to the requirements of
ASME Section i} fediuon specified in
10 CFR 50.55a). Subsection NB, or other
evaluations.

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

performed for the period of license renewal g liEENC
iRt tiepnisnminieaambin

E‘?

~

Com have been ar
evaluated for fatigue for & 40 y design
life, according to the requirements of
ASME Section Il (edition specified in
10 CFR 50.55a). Subsection NB, or other

evaluations.

Fatigue is a ime-limited aging analysis {TLAA) to be
performed for the peried of cense renewal.

Yes
TLAA

/ Qe ,L.

TLAA
Sﬂ//\'ah .

IV A1-27
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Bl. Reactor Vessel Internals (Boiling Water Reactor)

B1l.1 Core Shroud, Shroud Head, and Core Plate
Bl.1.1  Core Shroud Head Bolts
B1.1.2  Core Shroud (Upper, Central, Lower)
B1.1.3  Core Plate
B1.1.4 Core Plate Bolts
B1.1.5 Access Hole Cover
B1.1.6  Shroud Support Structure
B1.1.7 Standby Liquid Contrql Line
B1.1.8 LPCI Coupling

B1.2 Top Guide

B1.3 Feedwater Spargers
B1.3.1 Thermal Sleeve
B1.3.2  Distribution Header
B1.3.3 Discharge Nozzles

B1l.4 Core Spray Lines and Spargers
B1.4.1 Core Spray Lines (Headers)
B1.4.2 Spray Ring
B1.4.3 Spray Nozzles

B1.4.4 Thermal Sleeve

IVB1-1 DRAFT - 12/06/99



B1.5 Jet Pump Assemblies
B1.5.1  Thermal Sleeve
B1.5.2 Inlet Header
B1.5.3 Riser Brace Arm
B1.5.4 Holddown Beams
B1.5.5 Inlet Elbow
B1.5.6 Mixing Assembly
B1.5.7 Diffuser
B1.5.8 Castings
B1.6 Fuel Supports & CRD Asserﬁblies
B~1.6. 1  Orificed Fuel Support
B1.7 Instrument Housings
B1.7.1 Intermediate Range Monitor (IRM) Dry Tubes
B1.7.2  Low Power Range Monitor (LPRM) Dry Tubes

B1.7.3  Source Range Monitor (SRM) Dry Tubes

DRAFT - 12/06/99 IV B1-2



Bl. 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 Al) and reactor coolant pressure boundary (Table IV C1).

IV B1-3 DRAFT - 12/06/99



v

Bl1.

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

Item

Structure and
Component

Region of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

Bl.1.2

Core Shroud,
Shroud Head
and Core Plate

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 9442,
NRCIN 97-17.
NRC GL 94-03.
NUREG-1544.

DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Existing
Aging Management Program (AMP)

Further
Evaluation and Technical Basis Evaluation

Yes,
BWRVIP
Guideline

See Chapter 11 for
ISI AMA

Primary Water Chemistry AMA

See Chapter 11

IV B1-5 DRAFT - 12/06/99



v

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl1.

REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Item

Structure and
Component

Region of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

Bl.1.2

Core Shroud,
Shroud Head
and Core Plate

Core Shroud
(Upper,
Central,
Lower)

SS

288°C,
High-Purity
Water

Crack
Initiation
and Growth

Irradiation
Assisted
Stress
corrosion
cracking
(IASCC)

{continued from
previous page)

Supporting
BWRVIP:
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
Bi1.1.2 core
shroud

B1.1.3,
Bl.1.4

Core Shroud,
Shroud Head
and Core Plate

Core Plate,
Core Plate
Boilts (used in
early BWRs)

SS

288°C,
High-Purity
Water

Crack
Initiation
and Growth

SCC
IASCC
Fatigue

EPRI-103515, R2
(BWRVIP-79) or
later version.
BWRVIP-25.

Supporting
BWRVIP.
BWRVIP-03.
BWRVIP-06.
BWRVIP-14,
BWRVIP-44,
BWRVIP-45.
BWRVIP-50.
BWRVIP-59.
BWRVIP-60.
BWRVIP-62.

DRAFT - 12/06/99
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v 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

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
Guideline

Primary Water Chemistry AMA

IVB1-7
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v

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl.

REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Item

Structure and
Component

Region of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

B1.1.3,
Bl.14

Core Shroud,
Shroud Head
and Core Plate

Core Plate,
Core Plate
Bolts (used in
early BWRs)

SS

288°C,
High-Purity
Water

Cumulative
Fatigue
Damage
Crack
Initiation
and Growth

Fatigue
IASCC

{continued from
previous page)

Operating
Experience

NRC GL 94-03.
NRC IN 95-17.
NUREG-1544.
Original Licensing
Criteria or ASME
Section III, 1989
Edition

GSI-190.

Same as for the
effect of Stress
Corrosion
Cracking on Item
B1.1.3 core plate.

Bl1.1.5

Core Shroud,
Shroud Head
and Core Plate

Access Hole
Cover

Alloy 600,
Alloy 82 & 182
welds

288°C,
High-Purity
Water

Crack
Initiation
and Growth

SCC

ASME Section XI,
1989 Edition or
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.

DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

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

See Chapter 11

See Chapter 11 for: See Chapter 11 No
Visual inspection VT-3 per ISI AMA
Primary Water Chemistry AMA

IV B1-9 DRAFT - 12/06/99




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Bl1.1.5
B1.1.6 | Core Shroud, Shroud Alloy 600, 288°C, Crack SCC ASME Section XI,
Shroud Head Support Alloy 82 & 182 High-Purity | Initiation IASCC 1989 Edition.
and Core Plate | Structure welds Water and Growth GE SIL 462 Sup.
(Shroud 3.
Support BWRVIP-29.
Cylinder, EPRI TR-103515.
Shroud BWRVIP-38.
Support BWRVIP-52,
Plate, Shroud
Support Legs) Supporting
BWRVIP:
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.
DRAFT - 12/06/99 IV B1-10




v 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 No

See Chapter 11 for
Primary Water Chemistry AMA

Inspection per BWRVIP-38 and BWRVIP-76 as applicable.
Alternately, visual inspection (VT-3) per ISI AMA.

IVBI-11 DRAFT - 12/06/99




v 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
B1.1.8 | Core Shroud, LPCI Ss 288°C, Crack SCC EPRI-103515, R2
Shroud Head Coupling High-Purity | Initiation IASCC (BWRVIP-79) or
and Core Plate Water and Growth later version.
BWRVIP-42.
Supporting
BWRVIP.
BWRVIP-03.
BWRVIP-56.
DRAFT - 12/06/99 IV B1-12




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

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
See Chapter 11 for See Chapter 11 No
Primary Water Chemistry Program AMA

ISI AMA

IVBI-13 DRAFT - 12/06/99




v

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl1.

REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Item

Structure and
Component

Region of
Interest

Material ment

Environ-

Aging
Effect

Aging
Mechanism

References

Bl1.1.8

Core Shroud,
Shroud Head
and Core Plate

LPCI
Coupling

SS

288°C,

Water

High-Purity

IASCC

Same as for the
effect of Stress
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.

Top Guide

Top Guide

SS

288°C,

Water

High-Purity

Crack
Initiation
and Growth

Scc
JIASCC
Fatigue

EPRI-10351, R2
(BWRVIP-79) or
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

DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. 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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w 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
B1.2 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.
DRAFT - 12/06/99 IV B1-16




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. REACTOR VESSEL INTERNALS (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, 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. B1.2 top guide. BWRVIP
Guideline

NOTE: Combine all B1.2 {see comment #
IV B1-8, number 3j

IVB1-17
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v

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl.

REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Item

Structure and
Component

Region of
Interest

Material ment

Environ-

Aging
Effect

Aging
Mechanism

References

Bl.4.1

Bl.4.4

Core Spray
Lines and
Spargers

Core Spray
Lines
(Headers),
Spray Rings,
Spray
Nozzles,
Thermal
Sleeves

SS

288°C,

Water

High-Purity

Crack
Initiation
and Growth

Cumulative
Fatigue
Damage

SccC
IASCC
Fatigue

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 III, 1989
Edition.

GSI-190

DRAFT - 12/06/99
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IV  REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

See Chapter 11 for
Primary Water Chemistry AMA

See Chapter.11
Inspection per BWRVIP-18
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v 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
B1.5.1, | Jet Pump Thermal Holddown 288°C, Crack SCC EPRI-103515, R2
thru Assemblies Sleeve, Inlet | Beams: High-Purity | Initiation IASCC (BWRVIP-79) or
B1.5.8 Header, Riser | Ni Alloy Water and Growth | Fatigue later version.
Brace Arm, (X~750), BWRVIP-41.
Holddown Castings: Cast Cumulative BWRVIP-28.
Beams, Austenitic Fatigue BWRVIP-51.
Inlet Elbow, Stainless Steel Damage
Mixing (CASS), Supporting
Assembly, Others: SS BWRVIP.
Diffuser, BWRVIP-03.
Castings 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-B1.5.8 jet
pump assembly
components.
Original licensing
Criteria or ASME
section IlT 1989
Edition GSI-190
DRAFT - 12/06/99 IV B1-20




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

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
See Chapter 11 for See Chapter 11 No
Primary Water Chemistry AMA Inspect per BWRVIP-41
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B1.6.1 | 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 111,
1989 Edition.
DRAFT - 12/06/99 IV B1-22




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. 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 B1.5.8 jet pump castings.
Item B1.5.8 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 Il {edition specified in 10 CFR | NOTE: Combine all B1.6.1 ( see comment IV B1-13)
50.55a), Subsection NG.
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Structure and Region of Aging Aging
Item Component Interest Material Effect Mechanism References
B1.7.1, |Instrument Intermediate | SS 288°C, Crack SCC EPRI-103515, R2
B1.7.2, | Housings Range High-Purity | Initiation Fatigue (BWRVIP-79) or
B1.7.3 Monitor (IRM) Water and Growth | jasCC later version.
Dry Tubes, BWRVIP-49,
Source Range Cumulative BWRVIP-57.
Monitor Fatigue
(SRM) Dry Damage Supporting
Tubes BWRVIP.
BWRVIP-03.
IRM Dry BWRVIP-06.
Tubes, SRM BWRVIP-14.
Dry Tubes BWRVIP-44.
BWRVIP-45.
IRM Dry BWRVIP-47
Tubes, Low BWRVIP-59.
Power Range BWRVIP-60.
Monitor BWRVIP-62.
{LPRM) Dry Original Licensing
Tubes, SRM Criteria or ASME
Dry Tubes Section III,
1989 Edition.
LPRM Dry GSI-190.
Tubes Same as for the
effect of Stress
Corrosion
Cracking on ltems
B1.7.1 IRM dry
tubes and B1.7.3
SRM dry tubes.
Original Licensing
Criteria or ASME
Section III,
1989 Edition.
GSI-190.
DRAFT - 12/06/99 IV B1-24




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl1. REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
See Chapter 11 for: See Chapter 11 No
Primary Water Chemistry AMA Inspection per BWRVIP-47
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GALL REPORT — MECHANICAL DISCIPLINE COMMENTS
SECTION 1IVB.1

GALL
SECTION

TITLE

ITEM NO.

PAGE

REVIEWER

COMMENT

IV B1-1

*

Reactor Vessel
Internals (BWR)

Bl1.1.1

IV Bi-4
and
B1-5

This item should be deleted form the GALL report. As noted
in BWRVIP-06, 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.
BWRVIP-06 was reviewed by NRC. A safety evaluation was
issued 09/15/98.

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

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.

IVBI1-2

Reactor Vessel
Internals (BWR)

Bl.1.2

IVB1-4
through
IV B1-7

The “Further Evaluation” column should be revised to read
“No”.

BWRYVIP-01 is not listed as a reference, but should be.
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 which should also be referenced.
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.

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.

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

IV B1-3

Reactor Vessel
Internals (BWR)

Bl1.1.3
and
Bl.14

IV BI1-6
through
IV BI1-9

The “Further Evaluation” column should be revised to read
“No”

.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.
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.

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,

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 B1-4 Reactor Vessel Bl1.1.5 IV BI1-8 The second entry for Access Hole Cover on page IV B1-10 is
Internals (BWR) and B1-9 a duplicate of the information on the previous page and should
*% therefore be deleted.
IVBI1-5 Reactor Vessel B1.1.6 IV B1-10 The “Further Evaluation” column should be revised to read
Internals (BWR) through “No”,
* IV B1-13 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.

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.

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
arenewal application. When the NRC approves the BWRVIP
proposed corrective measures, the BWRVIP measures would be
an approved alternative.

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 1IVB.1

GALL
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PAGE
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09/16/99.

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.

The existing AMP column should specify inspection per
BWRYVIP-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 BI1-6

Reactor Vessel
Internals (BWR)

B1.1.7

IV B1-12
and
B1-13

This item should be deleted from the GALL. BWRVIP-06
and BWRVIP-27 both indicate that the standby liquid control
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.

The separate listings for this component addressing SCC and
TASCC 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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IVBI-7

*

Reactor Vessel
Internals (BWR)

B1.1.8

IV BI1-12
through
IV B1-14

1. Revise the “further Evaluation” column to read “No”.
BWRYVIP-42 contains the inspection requirements necessary to
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 B1-8

Reactor Vessel
Internals (BWR)

B1.2

IV B1-14
through B1-
17

3. Correct the water chemistry reference to BWRVIP-79 (TR-
103515,R2).

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, JASCC
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. '

IVBI1-9

Reactor Vessel
Internals (BWR)

B1.1.1
through
B1.3.3

IV BI-16
through
B1-19

These items can be deleted from GALL. The feedwater sparger and
flow nozzles are not safety-related and their failure would not
prevent the injection of coolant makeup. They are not required to
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GALL
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PAGE
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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.)

IVBI1-10

Reactor Vessel
Internals (BWR)

Bl.4.1
through
Bl.4.4

IV B1-18
through
IV B1-21

1.

Revise the “Further Evaluation” column to read “No”.
BWRVIP-18 contains the inspection requirements necessary
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. .

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.

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 BI1-11

Reactor Vessel
Internals (BWR)

B1.5.1
through
B1.5.8

IV B1-20
through
IV B1-23

3.

Revise the “Further Evaluation” column to read “No”.
BWRVIP-41 contains the inspection requirements necessary to
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.

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.

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

IV B1-12

Reactor Vessel
Internals (BWR)

Bl.54

IV B1-23
through IV

BWRVIP-41 program accounts for this aging effect. This item
could be deleted or combined with B1.5.1 thru 1.5.8.
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B1-25

IV BI-13
*

Reactor Vessel
Internals (BWR)

B1.6.1

IV B1-24
and
B1-25

Revise the “Further Evaluation” column to read “No”. The
orificed fuel support (OFS) was evaluated in BWRVIP-47,
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.
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 B1-14

Reactor Vessel
Internals (BWR)

B1.7.1
through
B1.7.3

IV B1-26
and
B1-27

Revise the “Further Evaluation” column to read “No”.
BWRVIP-47 contains the inspection requirements necessary
to assure continued integrity and safe operation of the
instrument housings. NRC issued an SER on 10/13/99. No
other evaluation is needed.

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.

The existing AMP column should specify inspection per
BWRYVIP-47 (SER dated 10/13/99) and Primary Water
Chemistry AMA. See GALL Insert # 9.
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Bl. Reactor Vessel Internals (Boiling Water Reactor)
Bl.l1 Core Shroud. Shroud Head, and Core Plate .
Bl.1.1 Core Shroud Head Bolts \/
Bl.1.2 Core Shroud (Upper, Central, Lower)
Bl.1.3 Core Plate
Bl.14 Core Plate Bolts
Bl1.1.5 Access Hole Cover
Bl1.1.6 Shroud Support Structure
B1.1.7 Standby Liquid Control Line
Bl.1.8 LPCI Coupling
B1.2 Top Guide
Bl1.3 Feedwater Spargers
B1.3.1 Thermal Sleeve
B1.3.2 Distribution Header
B1.3.3 Discharge Nozzies
Bl.4 Core Spray Lincs and Spargers
B1.4.1 Core Spray Lines {(Headers)
Bl.4.2 Spray Ring
Bl.4.3 Spray Nozzles
Bl.44 Thermal Sleeve
B1.5 Jet Pump Assemblies
B1.5.1 Thermal Sleeve
B1.5.2 Inlet Header

B1.5.3 Riser Brace Arm

Iv Bl-1 DRAFT - 12/06/99



B1.6

B1.7

B1.5.4

B1.55

B1.5.6

B1.5.7

B1.5.8

Holddown Beams
Inlet Elbow
Mixing Assembly R

Diffuser

Castings

Fuel Supports & CRD Assemblies

Bl1.6.1

Orificed Fuel Support

Instrument Housings

B1.7.1

B1.7.2

B1.7.3

DRAFT - 12/06/99

Intermediate Range Monitor (IRM} Dry Tubes
Low Power Range Monitor (LPRM) Dry Tubes

Source Range Monitor (SRM) Dry Tubes

IV B1-2



Bl. 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 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 intemnals include the reactor pressure
vessel (Table IV Al) and reactor coolant pressure boundary (Table IV C1).

Iv B1-3 DRAFT - 12/06/99
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor}

Existing i Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Visual inspection is performed (1] Scope of Program: The program includes preventive Yes,
according to ASME Section X1, IWB- measures to mitigate SCC. inservice inspection (ISI} to BWRVIP
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl.

REACTOR VESSEL INTERNALS (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
{tem Component Interest Materfal ment Effect Mechanism References
{continued from
. previous page)
Supporting
g,
2y 1 P~ 9% BWRVIP-06.
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Bl REACTOR VESSEL INTERNALS (Boiling Water Reactor}
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Bl. REACTOR VESSEL INTERKALS (Bolling Water Reactor)
Structure and Region of — | Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
(continued from
previous page]
Operating
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v REACTOR VESSEL, INTERMALS, AND REACTOR COOLANT SYSTEM
BlL. REACTOR VESSEL INTERNALS (Bomgiwaer Reactor}
Existing Further
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REACTOR VESSEL, INTERNALS., AND REACTOR COOLANT SYSTEM

w
- BlL. REACTOR VESSEL INTERNALS (Bolling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Bl.1.5 Access Hole Alloy 600. : Crack SCC ASME X1,
d ve 82 & gh- 1 to!
h{
1 TR-103313.
Bl.1.6 |Core Shroud, |Shroud Alloy 600, 3 Crack scC ASME Section X1,
Shroud Head | Support Alloy 82 & High-Purityj Initiation 1989 Edition.
and Core Plate | Structure 182 welds ‘ater and Growth GE SI1. 462 Sup. 3.
{Shroud BWRVIP-28.
Support EPRITR-103515.
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Operating
Experience
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NRC IN 92-57.
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Bl.

mnmmmmnmmm
REACTOR VESSEL INTERNALS {Bolling Water Reactor)

Item

Structure and
Component

Region of
Enterest

Material

Bl.16

Core Shroud,
Shroud H

and Plate

| Siroud
s n

ot
(e ™
Y o

 Adloy"600,

ov 8

182w

-~

FBLAY ]

\

ore Shroud.
Shroud Head
and Core Plate

Standby
Liquid
Control Line

§S

un At

Environ-
ment

Aging
echanism

Aging
Effect

References

288°C,

1gh-F

e

{Wla

Crack IASCC

on

M2

Same as for the

C 2]
arrosion

Cracicing off Ttem

B1.1.6 shroud

support structure.

2Ba°C,
fligh-Purity
Water

Crack 1sce
Initiation
and Gragsh Y.

Y
V4
\Q

A\

v‘

P aaninl

(3

)‘:ort Shroud,
Shroud Head
and Core Plate

Standby
Liquid

S

Initiation
end Growth

ASME Section XI.
1989 Edition.
BWRVIP-29.

EPRI TR-103515.
BWRVIP-27.
BWRVIP-53.

Supporting
BWRVIP:
BWRVIP-03.
BWRVIP-06.
BWRVIP-14.
BWRVIP-44

BWRVIP-45.
BWRVIP-58.
BWRVIP-60.
BWRVIP-62.

W—
effect of Stress

Corrosion
Cracking on ltem
BI1.1.7 supvity

Bl1.1.8

Core Shroud.
Shroud Head
nnonrePlnt.e

LPCI Coupling

SS

Crack
Initiation
and Growth

(
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w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

. item

Structure »nn
Compone

Regilon of
Interest

n. REACTOR VESSEL INTERNALS (Balling Water Reactor)
Environ-

avire
Material ment

m—B
ffect

.1.8 | Core Shroud,
vl
Flate

LPCI Couphing

Bl1.2 | Top Guide

Crvds

Vol 3
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5. AND REACTOR COOLANT

&V pye

(Boiling Water Reacto;

Evaluai and Technical B

Y sEL Q/N/??

Further
Evaluation

{continued from prgf bus page)
Noble m:ta! s

in accordahce with req A
;afso wmcontm tobea
. {10) Operati E

eomponents Weld
§ are most susceptible, althmxghltlsnotclw
whether this is due to sensitization and/or Impurities
assodatedwiththeweld:orthabighmldmlmm
thcweldrcgions

gio

Sameasfort!mc_ﬁ‘ectofsu'cssCon'osmnCmddngon

Itern B1. ISUCImupV
/

(1) Scope of Program: The pro
measures to mitigate SCC,
moenitor the eﬂ'ects of

ydrogen additions in the
| d dafa are availdhle at present
dom Wate their Mectiveneds. (3] F pte:
Monitored/ Inspected: Inspectid andﬂaw ation are
to be performed th accordance with referenced BWRVIP
guideline. as apprdyed by the NRC ptaff, (4) Detection of
. Aging Effects: Deghadation due to S C can not &
e without crack in Non and growth) (5} Monitoking and
_,‘»\J\S P‘-'a ~ Trending: Inspectio dule {n acdordance with
IRV ‘F g é ppl!uble. approved B P guideliny is adequate for
@\A cly detection of cracks. (G)Accepmncecduﬁn:.ﬁny

Rdvuay OV Oy

ap|

BAIUNs are effective In
s in the resirculation
] e in the core region.

7 auta!yuc ction appear to

dation Is evaluated in accordance with applicable,
ed BWRVIP guideline. (7) Corrective Actions: The

action proposed by the BWRVIP is under stafl

WY

L AN‘*‘N”A N e S /19/99

v 81-15
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Ke

VY

v
v BL  REACTOR VESSEL INTERNALS (Bolling Water Reactor)
% Structure and Region of Environ- | . Aging Aging
~9 Item | Component Interest Material ment Effect Mechanism References
R

3 -

é B12 [ Top Guidk Top Guide 5§ \ Cumulative | Fatigue | Original
igh-Purity] Fatigue Licensing Criteria
ater Damage or ASME Section

" I,
1989 Edition.
GSI-190.
Bl.2 Top Guide Top Guide 13 C., Crack IASCC Same as for the
1gh-Purity] Initiation effect of Stress
E:t;r and Growth Corroston
p on Item
B1.2 top guide.
Thermal SCC N
thrut Spargers Sleeve, Initiation GE NEDE-21821-
Distrfbution ater and Growth A
BWRVIP-29. .
EPRI TR-1033185.

DRAFT - 12/06/99
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wv REALTOR VESSEL. INTERNALS, AND REACTOR COOLANT SY

Bl. REACTOR VESSEL INTERNALS (Bolling Water Reactor)
Existing

| __Aging Management Program {AMP)

Further
Evaluation

Components have besn designed or Fauguohaume-umlud aging analysis (TLAA) to be Yes

evaluated for fatigue for a 40 v design ormedt‘orthepedodofumemnewal.andcenem TLAA

life, according to the requirements of lssue(GSl}-l wbcaddmsed. m,‘b}
the original licensing criteriz or Cavn ?
Section III {edition specified in 1 CFR / \}G\/ 3,
50.55a). Subsection NG. \ 7 L\*
Same as for the Stress /.sﬁmea.sformeeﬂectof ssCon'osionguﬁEmgon Yes

BWRVIP
Guideline

Item B1.2 top guide.

Corrosion ing on Item B1.2 top
guide.

{1) Scope of Program: The program i " b No
meastures to mitigate SCC, e ep ; -
monitor the effects of SCC on th

and use of noble
ch as palladium or

% 3140.

falr gt
review and appreval processes, and agm
controls are implemented in accords :
requilrements of Appendix B to 10 £ 4Tt 50 and will
continue to be adequate for the pésod of license renewal.
(10) Operating Experience; NUREG-0619 summarizes
work performed by the NRC to resolve Generic Technical .
Activity A-10. “BWR Nozzle Cracking® and the industry

v B1-17 DRAFT - 12/06/99



REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

v
Bl. REACTOR vagmmm.s (Bolling Water Reactor) —
Structureand | Reglon of Environ- Aging Aging
Item | Component Intesealy Material ment Effect Mechanism References
B1L.3.1 gl cedwall Thermal 55 C. Crack TASCC | NUREG-0619.
thru gy { Spargers Sleeve, R igh-Purity| Igitiation GE NFDE-21821-
B LS \ lstri on ater G A,
2 ‘g [P 2
b R TR \S15.
?\\ g
B1.3.1 |Feedwater enn SS WEIRCC, Cumulative ;""1 ONging
thru ‘| Spargers Sleeve. FaghRurity] Fatigue | Licer@nge eria
Bl1.3.3 ) Distributier) a Damage or AfME Hon
Header, 1t
Nozsles 10,
Ggl-190.
R Core Spray Core Spray 8Ss C. Crack %C‘\ ASME Section XI,
es and Lines igh-Purity| Initiation ASCe 1889 Edittan.
bpargers (Headers), ater and Growth /] | NRC [EB 80-13.
goyie A
Thermal N > EPRITR-IOSSIS
Sieeves - BWRVIP-18.
BWRVIP-16.
PWRVIP-19
Supporting
BWRVIP:
BWRVIP-03
BWRVIP-06.
0 BWRVIP-14.
J”X VA * | owrvas,
BWRVIP-45.
r&l\ ‘S BWRVIP-80,
o U \ BWRVIP-62.
‘| Core Spray 8s Crack {ASCC Same as for the
Linecs 1gh-Purity] initiation effect of Stress
(Headers). ater and Growth Corrosion
Spray Rings, Cracking on ltems
Spray Nozzles, B1.4.1-B1.4.4 core
Thermal spray line
Sleeves components.

DRAFT - 12/06/99
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w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl REACTOR VESSEL INTERNALS (Bolling Water Reactor)

Existing
Aging Mamgmmt Program (AMP)

"Further

Evaluation and Technical Basls Evaluation

LD

{continued jrum preubus pagej

ccuve in ensuring that degradation by SCC is also

cffectively managed.

Sameos gr the efject of Stes
'.i pg on Iigins #1.3.1-
(1]

v ¥y

a» 2 %/

ufe, .u'_'_ b n
the original licensing criteria
Sccﬂonﬂl(ed!donspedﬂcdln C

ACCO Sy GIrcil

potenual. BWRVIP guideline is under
staff review. .

A e e/

Same as for the effect of Stress Corrosion Craciing on
R Iaems BI Bl 33 spargermemtalsleeve.

’il L

No

ecdwda

{1) Scope of Program: The prograg
measures to mitigate S€
monitor the effects pf

adequate for i d tion
Criteria: Inthe event cnr

conu'ols implemented in accordance

with requirements of Afipendix B t.o 50 and
A MA N"o/%ﬂl continue to be adequate license
\‘,,ctb renewal. (10) 80-13 revicws
wi instances of cracking in core spray spargers.
Same as for the effect of Stress = Samasforﬂzee_ﬂ'ectofStrusCorrosmCraddngo Yes
Corrosion Cracking on ltems Bi-~¢]- ftems Bl.4.1-B1. spray lines, spray
Bl.4.4 core spray lines., rings, nozzies. sleeves. ?fne
spray nozzies. and sleeves. ~ !
C_erntring nt ahove
IV B1-19 DRAFT - 12/06/99



Structure and
Compurient

Tore Spray

Lines and

Crack 5::\ [

initiation
and Growtn /| [ A $ € L

£, BwRVIP-20. 9 .. f 3
j BWRVIP42

B
BWRVIP-51
Supporting
BWRVIP:
BWRVIP-0S.
BWRVIP-06.
BWRVIP-14.
BWRVIP-44.
LEWRVIP-45.
BWRVIP-88.
BWRVIP-60.
BWRVIP-62.
Operating
Expertence
NRC IN 83-101.
NRC IN 97-02.

Thermal

Sleeve, Inlet

Header, Riser

Brace A,

Holddown

Beams,

Inlet Elbow,

Mixing

Asaembly,

Diffuser,

Castings

DRAFT - 12/06/99 IV Bl-20




IV- REACTCR VESSEL, INTERNALS. AND REACTOR COOLANT SYSTEM
Bl. REACTOR VESSEL INTERNALS (Bolling Water Reactor) .
Exlsung Further
Aging Management Program {AMP) Evaluation and Technical B_asls Evaluation
have Tatlgue Is a time-limited aging analysis (TLAA) to be Ves

performed foy the period of license renewal, and Generic
Safety GS1)-190 is to be addressed. .

/

n and E;
80-0
to
‘and intcgrity gffict
G
tidn Le SI Rev. | for
Jot p geer ter :
ch 1s maintained
2 es in
-3 to minimize
the potentjal of tion and
also may
incla ter chemistry measures such
as controls on conductivity, and
addition. BWRVIP guideline is
der staff review.
f
N r’ 74 L’w
~Y

(Bwivt

1) Scope of Program: The prograg

casurcs to mitigatc SCC. pcrigffnan:
periodic inservice \n pecuo
SCConthein ended

ack initiation and growth. or
kation. {5) Monitoring and

in accoriance with
appﬂcable- appmved [P\guideline is adequate for
timely detection of cratks. (a) coceptance Criteria: Any
degradation in jet pyimp operation is cvaluated in
accordance with app clhlc.app oved BWRVIP guideline.
{7) Corrective Acfions: The corredtive action proposed by
the BWRVIP Is s!aﬂ'revtew {8 & 9) Confirmation
Process and Adn Controls: Site QA procedures,
review and approva processa and kdministrative

controls are jnplemented in accordance with
requirements of Appendix B to 10 CFR Part 50 and will
continue to be adequate for the period of license renewal.

: "’Tﬁ"uwwgwmammdmmgm

in jet pump asscaubly (NRC IED 80-07), haold-down

&Y occurred
50‘ . \ >oa.m INRC Information Notice {IN) 93-101), and jet pump
L mY riser pipe elbows (NRC IN 97-02). L
Same as for the effect of S .~ | Same as for the effect of Stress Corrosion Cradcu'la on Yes
Corroston grac! on [tems 81.5..!-
B1.5.8 Jf ‘assembly components. gd@e

IV B1-21
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLART SYSTEM

v
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Structurcand | Region of Environ- Aging Aging
item | Component | Interest Material ment Effect echanism References
BI5.1 |Jet Pump Thermal Holddown 288 Cumulative | Fatigue | Original
thru | Assemblies Sleeve, Inlet | Beams: fHigh-Purity| Fatigue ensing Criteria
B1.5.8 Header, N1 Alloy . Damage SME Section
W X-750}, E .
P olddown Others: B389 Edition.
Beams, GSI-190.
Inlet Elbow. 1
Mixing d
Assembly, @
Diffuser,
LT o uns‘ -
B1.5.4 | Jet Pump CASS DESC, TLM/ Thermal | EPRI TR-106092.
Assemblies gh-RPurity] Fracture Aging and mm.
’ Water Toughness | Neutron
‘ Irzadation
el Embrittle-
% \e,\/e, %‘iﬂ /\-\‘M""‘
—
- . e eS| fve
L he| WL

P{oam A
"

o

DRAFT - 12/06/99
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™

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor] _
Existing Further
Management Program (AMP)} Evaluation and Technical Basis Evaluation
Components have been gesigned or Yes

evaluated for [l for £ 40 y design
life. according £6 the géqu ts of
the original crit or ASME
Section 1l {edidon It 10 CFR

50.55a), Subsection NG.

Fatlguc is a timc-Limited aging analysis (TLAA) to
performed for the perigd Inse ,v o
Safety [ssue (GST)- 190°F

and

TLAA

the criteria In
s. the

ttlement of CASS
fs of method. Mo
r low-Mo content (0.5 wt.%
s with >2006 ferrite are
Ticrmal embrittiement, all
-cast steels with <20% ferrite

or -Mo content (2.0 to 3.0 wt.%6)
steels, sta)c-cast steels with > 14% ferrite and centrifugal-
cast steel§ with >20% ferrite are potentially susceéptble to
thern ttiement. static-cast steels with £14%
ferritg’and centrifugal-cast steels with $209% ferrite are
not gusceptible. Yerrite content will be caleulated by the
Hydl's equivalent factors or a method producing an
oquivaicnt level of adguracy (=6% deviation between
neasured and calculated values. (4} Detection of Aging
EfYects: For all CASS cdmponents that have a neutron
fluence of greater than IN7 n/em? (E>1 MeV), impiement
a 10-year ISI program d g the renewal period that
includes supplemental inspéction that covers portions of
the susceptible components détermined to be lmiting
from the standpoint of thermal'Jging susceptibglity
(Ferrite and Mo contents, casting Rrocess, and operating
temperature}, nentron fluence. and\¢racking susceptibility
{applied stress. operating temperaturt, and environmental
conditions}. The inspection technique. including the
reliabllity tn detectung the features of interest (crack
appearance and size) in assuring the integrity of the
component. should be specified. For example,
enhancement of the visual VT-1 examination to achieve a
1/2-mil (0.0005 in.) resolution. with the conditions

iy - Bl

b

v B1-23
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

v
Bl. REACTOR VESSEL INTERNALS (Boiling Water Reactor)
Structurc and Regton of Environ- AgIng Aging
Item | Component Interest Material ment Effect Mechanism References
'CASS RBE'C, Crack Thermal | EPRI TR-106092.
High-Purity| Initlation |Aging and | ASME-SEEHon X1,
Water and Growth { Neutron 1989 iy
Irradiation| foww RN L ~ "tz
Embrittie- P AV ¢ -a\
ment [N dad il
S§S, CASS 3 Cumulative | Fatigue Original
igh-Purity] Fatigue Licensing Criteria
ater Damage or ASME Section
111,
Sape

IV B1-24



v REACTOR VESSFL, INTERNALS, AND REACTOR COOLANT §§
Bl. WR VESSEL INTERNALS (Boiling Watar F i _
Existing Further-
Evaluation

Aging Management Program (AMP)

- publ;e'totheﬂnalagjng.
hould provide timely
‘75‘ (8) cpéptance Criteria: Flaws
compeorients are evaluated in accorg
mhtheappnublep es of WB-3600. {7} Co
Actions: Repair is conformaxmethhIWA-m nd
IWB-4000, and lacementaccoxdkxgto!WA?and

proeedures ew and
tive controly arc
(ith requirements/of
gbe

X 1N oy

et

acmin

1 (1) ing
Experience: The AMP fased on suseptib i
determination, neutrgn tlue e level, and gubplemental
inspection is effective hriiia g the effects of

synergistic loss of fracture toug due to neutron and
thermal aging embrittlement on the intended mncuon of
CASS components.

Same as for the effect of Thermal Aging
and Neutron Irradiation Embfittlement
on Item B1.5.8 fet pump caspings.

’BmeV\P’Lf7

eyl - s

Same as for the effect of Thermal Aging and Neuiron

Irradiation Embrittlement on i Bl. SBJetpump
LI Ay Lel)a9

XA o«)nwwa-’? (ymm/

//
rd

life, o the requirements of
the originaldicensing criteria or Pg:;ﬂ-:
Section 11l (edition specified in 10 CFR
50.55a), Subsection NG.

Components have peen designed or Patiguc is a time-limited aging analysis to be
evaluated for fa for a 40 y design . | performed for the of license renewal. and
Safety Issue (CSIF190 is to be addressed.

5"* LJYV\\N—&NJ W RB1-13

IV B1-25 DRAFT -
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w REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM
Bl. REACTOR VESSEL INTERNALS {Boiling Water Reactor)
cture and Region of Environ- Aging Agtng
Item> | Component Interest Materlal ment Effect Mechanism References
Bl1.7.1, ent Intermediate [SS Crack SCC
B1.7.3 Mousings Range igh-Purity| Initiation -29, 4
Monutor (IRM) ater and Growth EPRITR:
Dry Tubes.
Source Range :\q
Monlitor WY R 1
{SRM) Dry 1
Tubes BWRVIP:
BWRVIP-03.
BWRVIP-06.
BWRVIP-14.
BWRVIP-44.
LBWRVIP-45.
BWRVIP-59.
BWRVIP-60.
BWRVIP-62
N
\J g (4
oN
7.1 trument Original
17.3 Licensing Criteria
or ASME Section
L,
1989 Edition.
. GSl-190.
Bl.7.®V Instrument Same as for the
theu § | Housings effect of Stress
BL7 Corrosion
Crucking on Items
B81.7.1 IRM dry
tubes and B1.7.3
i SRM dry tubes.
Bl.7 Instrument Original
Houstings Licensing Criteria
or ASME Section
ur,
1989 Edition.
GSI-190.

DRAFT - 12/06/99
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Evaluation and Technical Basis

Further
Evaluation

ts have been designed or

uatedt'orfaugucfaramydu
ing to the requi

t.h.eoﬂglnalllccmlngcﬂteria ASME

of

{1) Scope of Program: The p
measures to mitigate SCC
inapection {ISI) to moni
intended function of

to matn

repla
e intended function.
on GE . 1
those fal rom
ghterials

L

¢ effeéts of SCC on
ts, and repair
c capability

tubes

C-

Main high water
te at <0.1548#7cm?j reduces
are effective in

in the recirculation

tive in the core

-kupectmmg.:;d{kﬂaw

as approved by the NRC
Effects: due to
ut crack initiation and growth.
¢ Inspection schedule in
le, approved BWRVIP guideline is
of cracks. {6} Acceptance
are evaluated in accordance

correcnveacnonpmposedby
. (8 & 9) Confirmation

Process and msmgamm

review and a; , and administrative

controls are ympiemented tn\accordance with

requirementy of Appendix B th 10 CFR Part 50 and will

continue to pe adequate for peried of license renewal.

10 of dry tubes has been

observed atf 14 or more BWRs. cracking is

intergu.n and has been in dry tubes without

il Sugg! that frradiation
also play a

ucing
3

(L]
SCC
5)
accordance with ap
adequate for timely/d
criteria: Crack
with applicable.
{7} Corrective
the BWRVIP is

p

FOuddeline

- Sert
J,vvw
[b’ﬂ}?

Fatigue e-limited is (TLAA} to be
performed forthepcdodofucermrencwal. and Generic
Safety Icsue (GS-160 s to be

Section [II {edition specifled 110 CFR

50.55a), Subsection NC. /
Sams ar for the effect of a5

Corroston Cracking on Bl1.7.1

intermediate range mbnitor {IRM) dry

Yes
TLAA

o/

1

tubes and B1.7.3 range monitor
{SRM} dry tubes.
Components have been designed Fatigue is a time-limited analysie ﬁm tp/be Yes

uated for fatigue fora 40 y dee!gn C,pe:/fgmed for the period 61 license renewat, Generic | TLAA
life. according to the requirements of | Safety Issuc (GS])-190 is to be addressed.
the original licensing criterta or ASME
Section 11 ledition specified in 10 CFR
50.558a), Subsection NG.

vV B1-27 DRAFT - 12/06/99



C1. Reactor Coolant Pressure Boundary (Boiling Water Reactor)

Cl.1

Cl.2

C1.3

Piping & Fittings

Cl.

Cl.

Cl.

Cl.

Cl1.

Cl.

Cl.

Cl.

Cl.

Cl1.

Cl.

Cl1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

Main Steam

Feedwater

High Pressure Coolant Injection (HPCI) System
Reactor Core Isolation Cooling (RCIC) System
Recirculation

Residual Heat Removal (RHR) System

Low Pressure Coolant Injection (LPCI) System
Low Pressure Core Spray (LPCS) System

High Pressure Core Spray (HPCS) System
Isolation Condenser

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

Steam Line to HPCI and RCIC Pump Turbine

Recirculation Pump

C1.2.1 Bowl / Casing
C1.2.2 Cover

C1.2.3 Seal Flange
Cl1.2.4 Closure Bolting
Safety & Relief Valves

IV C1-1 DRAFT - 12/06/99



Cl1.3.1

C1.3.2

C1.3.3

Cl1.3.4

Valve Body
Bonnet
Seal Flange

Closure Bolting

Cl1.4 Isolation Condenser

Cl.4.1
Cl1.4.2
Cl1.4.3

Cl4.4

DRAFT - 12/06/99

Tubing
Tubesheet
Channel Head

Shell
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C1l. 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
(RWCQ), feedwater (FW), and main steam (MS) systems, and steam line to HPCI and
RCIC pump turbine. All systems, structures, and components in the reactor
coolant pressure boundary are classified as Group A Quality Standards. The
aging management program for containment isolation valves is reviewed in Table
V C.

The pump and valve internals are considered to be active components. They
perform their intended functions with moving parts or with a change in
configuration and are not subject to aging management review pursuant to 10
CFR 54.21(a)(1)(i).

System Interfaces
The systems that interface with the reactor coolant pressure boundary include the
reactor pressure vessel (Table IV Al), containment isolation components (Table V

C), emergency core cooling system (Table V D2), main steam system (Table VIII
B2), and feedwater system (Table VIII D2).
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Cl.1.1, | Piping & Fittings | Main Steam, Carbon Steel | 288°C Wall Erosion/ NUREG-1344.
Cl. Steam Line to (CS) Steam Thinning Corrosion EPRI NSAC-
1.12 HPCI and RCIC | SA106-Gr B, (E/C) 202L-R2.
Pump Turbine SA333-Gr 6, NRC IN 93-21.
SA155-Gr EPRI-103515,
KCF70 R2 (BWRVIP-
79) or later
version
Operating
Experience
NRC BI1 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.
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. 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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C1l.1.1 | Piping & Fittings | Main Steam () 288°C Cumulative | Fatigue ASME Section
- SA106-Gr B, | Steam Fatigue 111,
SA333-Gr 6, Damage 1989 Edition.
SA155-Gr ANSI B31.1.
KCF70
C1.1.2 | Piping & Fittings | Feedwater CS Up to 225°C, | Wall Erosion/ Same as the
SA106-Gr B, | Oxygenated | Thinning Corrosion effect of E/Con
SA333-Gr 6, | Water Item C1.1.1
SA155-Gr Main Steam
KCF70 Line Piping and
Fittings
C1.1.2 | Piping & Fittings | Feedwater CSs Up to 225°C, | Cumulative | Fatigue ASME Section
SA106-Gr B, | Oxygenated | Fatigue I,
SA333-Gr 6, | Water Damage 1989 Edition.
SA155-Gr ANSI B31.1.
KCF70 .
C1.1.3, | Piping & Fittings | High Pressure CSs 288°C Cumulative | Fatigue ASME Section
Cl.1.4 Coolant SA106-Gr B, | Oxygenated | Fatigue I,
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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. 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, er 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

Itern 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 HI (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).

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

other evaluations based on cumulative
usage factor (CUF).
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
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 (SCQC), NRC GL 88-01,
Coolant or 316NG); Inter- S1.
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
Condernser (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 X1,
Lines to IC, 1989 Edition or
Lines to RWC & later approved
SLC Systems Editions.
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v 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 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
based on casting method, Mo content, and
percent ferrite. For “potentially
susceptible” piping, aging management is
accomplished either through enhanced
volumetric examination or
plant/component-specific flaw tolerance
evaluation. Additional inspection or
evaluations are not required for “not
susceptible” piping to demonstrate that the
material has adequate fracture toughness.
For pump casings and valve bodies,

the susceptibility of CASS components to thermal aging based
on casting method, Mo content, and percent ferrite, and for
potentially susceptible components aging management is
accomplished either through volumetric examination or
plant/component-specific flaw tolerance evaluation.

(2) Preventive Actions: The program provides no guidance on
methods to mitigate thermal aging. (3) Parameters
Monitored/ Inspected: Based on the criteria in EPRI TR-
106092, with some modifications, the susceptibility to thermal
aging embrittlement of CASS piping is determined in terms of
casting method, Mo content, and ferrite content. For low-Mo
content (0.5 wt.% max.) steels, only static-cast steels

IVC1-9
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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v 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 for: See Chapter 11

Primary Water Chemistry AMA
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C1.1.5, | Piping & Fittings | Recirculation, SS 288°C, Cumulative | Fatigue ASME Section
C1. Lines to RWC Oxygenated | Fatigue II1,
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 111,
Cl. LPCS, Water or Damage 1989 Edition.
1.10 HPCS, Steam ANSIB31.1.
IC
Cl.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.
Cl1.2.1, | Recirculation Bowl/Casing, CASS 288°C, Loss of Thermal EPRI TR-
Cl1.2.2 | 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 X1,
Water and Growth 1989 Edition.
NUREG-0313,
Rev. 2.
NRC GL 88-01.
NRC GL 88-01,
S1.
EPRI-103515,
R2 (BWRVIP-
79} or later
version.
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v

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
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 C1.1.5 thru C1.11

IVC1-13

DRAFT - 12/06/99




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
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 X1,
1989 Edition or
later approved
Editions.
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

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

See Chapter 11

See Chapter 11 for: See Chapter 11 No
ISI AMP

IV C1-15 DRAFT - 12/06/99




REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

v
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Cl.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] 1IEB 82-02.
Steam at ASME Section
288°C Xi,
1989 Edition or
later approved
Editions.
Cl.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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. 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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling 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 2021-R2.
Operated, and NRC IN 93-21.
Relief Valves) EPRI-
103515,R2
(BWRVIP-79) or
later version.
Cl1.3.1, | Valves Body, CASS 288°C, Loss of Thermal EPRI TR-
Cl1.3.2 | (Check, Control, | Bonnet Oxygenated | Fracture Aging 106092.
Hand, MO, and Water Toughness | Embrittle- ASME Section
Relief Valves) ment X1,
1989 Edition or
later approved
. Editions.
Cl1.3.1, | Valves Valve Body, CASS, 288°C, Crack SCC, NUREG-0313,
C1.3.2 | (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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v 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
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 C1.1.1 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-C1.1.11.
No

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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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl1. REACTOR COOLANT PRESSURE BOUNDARY (Boiling 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.
Cl1.34 Closure Bolting | CS, SS Leaking EPRI NP-5769.
Bolting;: Oxygenated NRC GL 91-17.
HSLAS Water and/or 1EB 82-02.
Steam at ASME Section
288°C pAR
1989 Edition or
later approved
] Editions.
C1.3.1 Valves Valve Body, CSs, 288°C, 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)
Cl1.3.4 | Valves Closure Bolting | HSLAS SA193 | Air, Loss of Stress NUREG-1339.
GrB7 Leaking Preload Relaxation EPRI NP-5769.
Oxygenated NRC GL 91-17.
Water and/or] 1IEB 82-02.
Steam at ASME Section
288°C X1,
1989 Edition or
later approved
Editions.
C1.3.4 | Valves Closure Bolting | HSLAS SA193 | Air, Cumulative | Fatigue ASME Section
GrB7 Leaking Fatigue I1I,
Oxygenated | Damage 1989 Editions.
Water and/or ANSI B31.1.
Steam at
288°C
Cl.4.1 |Isolation Tubing, Tubes: Tube side: Loss of Crevice and | ASME Section
thru Condenser Tubesheet, SS; Tubesheet: Steam; Material Pitting X1,
Cl.44 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,
Pt 2.
NRC GL 89-13.
Plant Technical
Specifications.
IV C1-20
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v
Cl.

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

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

See Chapter 11

Same as the effect of wear on Item C1.2.4
Closure Bolting for Recirculation Pump.

Same as the effect of wear on Item C1.2.4 Closure Bolting for
Recirculation Pump.

No

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 B31.1, or
other evaluations based on cumulative
usage factor (CUF).

Fatigue is a time-limited aging analysis (TLAA) to be performed
for the period of license renewal.

Yes

TLAA
Move to
Section XI

Same as the effect of wear on Item C1.2.4
Closure Bolting for Recirculation Pump.

Same as the effect of wear on Item C1.2.4 Closure Bolting for
Recirculation Pump.

No

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 B31.1, or
other evaluations based on cumulative
usage factor (CUF).

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.

Yes

TLAA
Move to
Section XI

Detection of reactor coolant leakage by
radiation and temperature monitors in
component cooling system; inservice
inspection program in conformance with
Edition of ASME Section XI specified in the
licensees’ CLB per 10 CFR 50.55a;
performance testing in accordance with
ASME OM Standards and Guides, Part 2 to
ensure

{1) Scope of Program: The program includes monitoring and
control of ECCS water chemistry to minimize exposure to
aggressive environments, and performance testing in
accordance with ASME OM-Standards and Guides, Part 2
provides assurance that the heat exchanger serviced by the
closed-cycle cooling water system is performing its function
acceptably. (2) Preventive Actions: Monitor and control of
suppression pool and component cooling system water
chemistries based on the plant technical specifications to
minimize impurities,

No

IV Cl-21
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v 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

DRAFT - 12/06/99 IV C1-22




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Cl.

REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 proéedures, 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.

IV C1-23
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'GALL REPORT - MECHANICAL DISCIPLINE COMMENTS
SECTION IVC.1

Reactor Coolant

Pressure Boundary

(BWR)

Cl.1.1,
Cl.1.12

IV Cl-5

Delete last sentence of element 1 of “Evaluation and Technical
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.

IVCil-2

Reactor Coolant
Pressure Boundary
(BWR)

Cl1.1.5,
Cl.1.11

IVC19, 1V
Cl1-11

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 C1 that deal with thermal aging
embrittlement and loss of fracture toughness.

IVCI-3

Reactor Coolant
Pressure Boundary
(BWR)

Cl.1.5
through
Cl.1.11

IV Ci-8

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
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS
SECTION IVC.1

appropriate since the materials and service conditions are
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.
IVC1-4 Reactor Coolant Cl.1.1 IVCl1-5 For the FAC program under evaluation element 3, remove reference
Pressure Boundary Cl.1.2 to UT or RT of 10 locations. The parameters monitored are in
(BWR): Cl.1.12 accordance with individual plant calculationssy CHECWORKS
Cl13.1 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.
IVCI-5 Reactor Coolant Cl.2.1 vC- The existing AMP and Evaluation and Technical Basis should state
Pressure Boundary C1.3.1 - 12,13,15 same as for the effect of SSC,IGSCC on piping and fittings in
- (BWR) Ci13.2 IVC18-21 various reactor coolant pressure boundary systems C1.1.5 thru
Cl.1.11.
IVCl1-6 Reactor Coolant C1.2.3, IVCl14-17 The existing AMP column should specify ISI AMA. See GALL
Pressure Boundary Cl.24 Insert # 8.
(BWR)

Page 2 of 2




Cl. Reactor Coolant Pressure Boundary (Boiling Water Reaclpr)
Cl.1 Piping & Fittings

Cl.1.I  Main Steam
Cl.1.2 Feedwater
Cl.1.3 High Pressure Coolant Injection (HPCI) System
Cl.1.4 Reactor éore Isolation Cooling (RCIC) System
Cl1.1.5 Recirculation \
Cl.1.6 Residual Heat Removal (RHR} System
C1.1.7 Low Presswe Coolant Injection {LPCI) System
Cl.1.8 Low Pressure Core Spray (LPCS) System
C1.1.89 High Pressure Core Spray (HPCS) System
C1.1.10 Isolation Condenser '

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

Cl1.1.12 Steam Line to HPCI and RCIC Pump Turbine
Cl.2 Recircuiation Pump

Cl.2.1 Bowl / Casing

Cl.22 Cover

Cl1.2.3  Seal Flange

Cl.2.4 Closure Bolting
Cl.3 Safety & Relief Valves

C1.3.1  Valve Body

Cl.32 Bonnet

C1.3.3  Seal Flange

C1.3.4 Closure Bolting

v Cl-1 DRAFT - 12/06/90



C1.4 . Isolation Condenser
Cl:4.1 Tubing
C1.4.2 Tubesheet
C1.4.3 Channel Head

Cl.44 Shell

DRAFT - 12/06/99 IV C1-2



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 {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). reactnr care isolation eaoling (RCIC), isolation condenser (IC).
reactor water cleanup (RWC), feedwater (FW), and main steam (MS) systems, and steam line
to HPCI and RCIC pump turhine. Al systems, structures, and components in the reactor
coolant pressure boundary are classifled 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{2){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).

IV C1-3 DRAFT - 12/06/99



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.1.1 [ Piping & Main Steam. |Carbon 288°C wall Erosion/ | NUREG-1344

Cl. Fittings Steam Line to | Steel (CS) [Steam Thinning Corroston | EPRI NSAC-

1.12 HPCI and 8A106-Gr B, {E/Q) 202L~-R2.

RCICPump | SA333-Gr 6. : NRCING32L L5 N\
Turbine SA155-Gr JVSERT 3
KCF70 ,-nm- e

Operating
Experience
NRC B187-01.
NRC GL 83-08.
NRC IN 89-53.
NRC IN 91-18.
NRC IN91-18 S1.
NRC IN 91-28.
NRC IN 92-35.
NRC IN 95-11.
NRC IN 97-84.

DRAFT - 12/06/99 v Cl4
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However, NRC stafl has ide}

I problems
implementing E/C program that pertain to weaknessjor
errors in (a) using predictive Inodels. (b} calculating

minimum wall thickness acceptance criteria,

{c) analyzing the results of UT examinations, and

{d) assessment of E/C program activities (NRC

A . See
v REACTO, AND REACTOR COOLANT SYSTEM
R COOLANT BOUNDARY (Bolling Water Reactor)
Extsti Further
Aging Managem ) Evaluation and Technical B Evaluation
Pr: 1 for | (1) Scope of Program: The AMP I
Reingl tmplem! d program delineated in Append El 1
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w
Cl.

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reastor)

Existing
Aging Management Program {AMP)

Further
Evaluation

ysis, and (b} repe
to meet the accdpts
. Site §A procedures. revikw and
R adminiktrative controls arg
n accordan

e
-

impler

with Yequirements of
Appendix B to 10 CFR Part 50 and \yill continue to be
adequate for thé\period of license renewal. (10 Op ating
Experience: Wall-thinning problems, in single-phaae
systems have occiyred in feedwater akyd condensate
systems (NRC Bulldin No. 87-01. INs 81-28, 92-35, 85-11
and in two-phase plping in extraction si¢am lines (INs 89-

53, 07-84) and moistyre separation rehedter and feedwater
heater dratns (INs 88-53, 91-18, 83-21, 27°84). The AMP
outlined in NUREG-134 and EPRI report and
implemented through GN8S-08 has provided effective
means of snsuring the structural integrity of all high-
energy carbon steel systems.

Components have been designed or
evaluated for fatigue for a 40 y design
life, according to the requirements of
ASME Section IIl (edition specified in
10 CFR 50.55a). Subsaertion NB, or ANSI
B31.1. or other evaluations based on
cumuiative usage factor (CUF).

Fatigue Is a time-limited aging analysis (TLAAJ to be
performed for the period of license renewaly Sqsiupmmi®
SolahadnseeiGiinkdtmsimeminsnt

Same as the effect of Eroswon/Corrosion
on ftem C1.1.1 Main Steam Line Piping
and Fittings.

Same as the effect of Erosion/Corroston on Item C1.1.1
Muain Steam Line Piping and Fittings.

Components have been designed or
evaluated for atigue for a 40 y design
iifc, according to the requircments of
ASME Section (Il [edition specified in
10 CFR 50.554). Subsection NB. or ANSI
B31.1, or other evaluations based on
cumulative usage factor (CUF).

Fatigue 15 a ume-limited aging analysts (TLAA) to be
performed for the period of license renewal 2o s
Selappinnssi®filiGinithaiddasne

Yes

Mlore t

Components have been designed or
evaluated for fatigue for a 40 v design
life, according to the requirements of
ASME Section Il (edition specified in
10 CFR 50.55a), Subsection NB, or ANSI
B31.1, or other evaluations based on

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

performed for the period of license renewal, aupinfiananie
SufsynioonsiGARE nis——

cumulative usage factor (CUF).

v C1-7

DRAFT - 12/06/99



REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

v
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Bolling Water Reactor}
Structure gnd Reglon of Environ- Aging Aging
Item | Component Interest Material ment Effect  Mechanism References

Cl.1.5 |[Piping & Recirculation. | Stainless [RBS°C Crack Stress NUREG-0313. Rev.

thru Fittings Restdual Heat | Steel (S8S) Oxygenated | Initiation Corrosion | 2.

Cl. Removal {e.g.. Types [Water or and Growth | Cracking | NRCGL88-Ol.

.1 (RHR), 304,316, (Steam (SCC, NRCGLRBS-01.S 1.
Low Pressure |or 316NG): Inter- ahiidiinfimettemel !
Coolant Cast granular
injection Austendtic Stress X =
{LPCL). Statnless Corroston (| EPRI ¥R-TUBS15. (s seana
Low Pressure | Steel Cracking | BWRVIP-42.
Core Spray {CASS): (IGSCO) -56.
(LPCS). Nickel HWRVIP-51.
High Preasure | Alloys [e.g.. .75.
Core Spray Alloys 600,
[HPCS). 182, and 82) Supporting
Isolation BWRVIP:
Condenser BWRVIP-03.
ac I~ G UEVRG |
Lines to
Rca?torWatcr Bt P- 62
Cleanup (RWC)
and Standby
Liquid
Control (SLC)
Systems

C1.1.5, | Piping & RHR. CASS Losa of Thermal | EPRLIR-

cl. Fittings LPCI. ted | Fracture Aging

1.11 LPCS. 'ater or Toughness | Embrittie-
HPCS. Steam ment —
Unes to IC, “Jg o2 4
Lines to RWC
&SIC
Systems

DRAFT - 12/08/989 vV C1-8



REACTOR VESSEL, INTERNALS, AND REACTOR
CL REACTOR COOLANT FRESSURE BO!

LANT SYSTEM
(Boiling Water Reactor)

(d:h‘r\» s‘fg...-.‘}:-—! o~
1o CFE 52-5Ta) o <t
Choum 1, 2 ant y praviun
h_hlm""( MWJ", &~
awend & by cLp .
Privaavy Lopd Lowds

Ama

/ Evaluation and Techni

LICAN

feagffte inspection (IS]) to o

Monitored/Inspected:
evaluation are to be performed in accordance with G

atafl~(4) Detection of Aging Effects: Aging degradation of
the piping can not occur without crack initiation and
growth: extent and schedule of inspection as delineated in
GL 88-01 and updated in BWRVIP-75 is adequate and will
assure timely detection of eracks hefore the loss of
intended function of austenitic SS piping and fittings.
{3) Monitoring and Trending: Inspection schedule in
accordance with applicable approved BWRVIP guideline.
(8] Acceptance Criteria: Any IGSCC degradaton is
evaiuated In accordance with applicable approved BWRVIP
. (8 &

proposed-bi-the-BWHVEP-is-under staff TeviEw.

Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B t¢ 10 CFR Part 50 and
will continue to be adequate for the period of license
rencwal. (10) Operating Experience: IGSCC has occurred in
small- and large-diameter BWR piping made of austenitic
SSs. Signiticant cracking bhas occurred in RHR system and
reactor water cleanup system piping welds.

Determination of the susceptibility of
CASS piping to thermal aging
embrittlement based on casting method,
Mo conteat. and percent ferrite. For
“potentially susceptible” piping. aging
management is accomplished cither
through enhanced volumetric
examtnation or plant/compaonent-
specific flaw tolerance evaluation
Additional inspection or evaluations
are not required for “not suscepuble”
piping to demonstrate that the material
has adequate fracture toughness. For
pump casings and valve bodies,

{1} Scope of Program: The program includes
determination of the susceptibility of CASS components
to thermal aging based on casting method, Mo content,
and percent ferrite, and for potentially susceptible
components aging management is accomplished either
through volumetric examination or plant/component-
specitic flaw toleranee evaluation. (2) Preventive Actions:
The program provides no guidance on methods to mitigate
Based on the criteriz in EPRI TR-106092, with some
modifications, the susceptibility to thermal aging
embrittiement of CASS piping is determined in terms of
casting method. Mo content, and ferrite content. For low-
Mo content (0.5 wt.% max.} steels, only static-cast stecls

No

v Ci1-¢

DRAFT - 12/06/99



v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
DRAFT - 12/06/99 v C1-10




v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Cl. REACTOR COOLANT PRESGSURE BOUNDARY (Roiling Water Reactor)

Further
Evaluation and Techunical Basis Evaluation

{continued from previous page) ’

with >20% forritc arc potcntially susceptible to th 1

embrittlement. all centrifugal-cast and static-cast steels

with <209 ferrite are not susceptible. For high-Mo

content (2.0 to 3.0 wt.%) steels, static-cast steels with

g >14% ferrite and centrifugal-cast steels with 20086 farrite
. are potentialy jeeptible to thermal smiggigilement.

p casings and valve | static- teelsWgith £14% feg T centrifufgl-cast
5t susceptible. Ferritl

ate fraghth
e pfffiods pection per

c gfmination should be
Ath the scope of the
; g Eons determined to be Mmiting
from the starfipcint ofgfiflied stress. operating time, and
environmenta fflerations. Alternatively, a

plant/component- specific flaw tolerance evaluation.
using specific geometry and stress information, can be
used to demonstrate that the thermally-embrittied
material has adequate toughness. Current volumetric
examination methods are tnadequate for reliable
detzction of cracks in CASS components; the performance
of the equipment and techniques when developed, should
be demonstrated through the program consistent with the
ASME Section XI, Appendix VIIl. For all pump casings
and valve bodies, the existing ASME Section X1 fnspection
requirements, including the alternative requirements of
ASME Code Case N-481 for ptunp casings. are conskiered
adequate. For valve bodies less than NPS 4, the adequacy
of inservice inspection according to ASME Section XI has
been demonstrated by a NRC performed bounding fracture
analysis. (5) Monitoring and Trending: Inspection
schedule in accordance with IWB-2400 should provide
timely detection of cracks. (6) Acceptance Criteria: Flaws
detected 1n CASS companents are evaluated In accordance
with the applicable procedures of IWB-3500. If aging
management is accomplished through plant/component-
specific flaw tolerance evaluation, e.g.. for potentially
suscepuble piping, flaw cvaluation for piping with <256%
ferrite is performed according to the principles associated
with TWB-3640 procedures for submerged arc welds (SAW),
disregarding the Code restriction of 209 ferrite in IWB-
8641(b)(1). Flaw cvaluation for piping with >25% ferrite ic
performed on a case-by-case basis using fracture
toughness data provided by the applicant. (7) Corrective
Actions: Repalr 1s in conformance with IWA-4000 and
IWE-4000, and replacement according to IWA-7000 and
TWB-7000. {8 & 9) Contfirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
tmplemented In accordance with requirements of
Appendix B to 10 CFR

vV Cl-11 DRAFT - 12/08/90




v

REACTOR VESSEL, INTERNALS, AND REACTOR

COOLANT SYSTEM

Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
ftemm | Component Interest Matertal ment Effect Mechanism References
C1.15, |Piping & Recirculation, | SS DESC. Cumulative | Fatigue | ASME Section 10l
Cl. Fittings Lines to RWC Fatigue 1989 Edition.
1.11 and SLC Damage ANSI B31.1.
Systems {niiakiifamny
C1.1.6 | Piping & RHR, Cumumative [Fatguc | ASME Sccuon 14, |
thru | Fittings LPCL Fatigue 1989 Edition.
Cl. LPCS. Damage ANSI B31.1.
1.10 HPCS, ¥
IC
Cl2.1 |Recirculation | Bowl/Casing, Cumulative | Fatigae | ASME Section III, |
thru | Pump Cover, Fatigue 1989 Edivton.
c1.23 Scal Flange Damage ANSI B31.1.
C1.2.1. | Recirculation | Bowl/Casing. Loss of Thermal }EBLTR—
C1.2.2 |Pump Cover Fracture Aging ASMLE Section
Toughness | Embrittie- § 1989 Editton.
ment
T121 |Recirculation | Bowl/Casing Crack SCC. IGSCQEME Section X1,
Pump Initiation 1989 Edition.
and Growth . NUREG-0313. Rev.
2.
NRC GL 88-01.
WRC GL 88-0L. S L.

DRAFT - 12/06/98
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Cl

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
REACTOR COOLANT PRESSURE BOUNDARY {Boiling Water Reactoz}

Existing
Aging Management Program (AMP)

Evaluation and Techoical Basis

Further
Evaluation

Part 50 and will continue to be adequate for the period of
license renewal {10} i : The AMP
based on susceptibility determination and examination
requirements or flaw tolerance evaluations of potenually
susceptible components is effective in managing the
effects of thermal aging on the intended function of CASS

omponents have been designed or
cvaluated for fatiguc for a 40 y design
life, according to the requirements of
ASME Section III (edition specified in
10 CFR 50.5%5a). Subsectiont NB. or ANSi
B21.1. or other svaluations based on
cumulative usage factor (CUF).

| ittt

components.
Fatigue is a time-limited aging analysis (TLAA] to be

TLAA

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
B31.1, or other evaluatons based on
cumulative usage factor (CUF).

Fatigue 15 a ume-lmited agmg analysls (TLAA) to be
performed for the period of license renewal (amsinfinsmic
performed for the period of license rencwal gl asem-
AT, :

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
B31.1, cr other evaluations based on
cumulative usage factor (CUF).

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewalyaflluiumani:
N e

Same as for the effect of Thermal Aging
Embrittiement on piping and fittings in
various reactor coolant pressure

Same as for the effect of Thermal Aging Embrittlement on
piping and fittings in various reactor coolant pressure
boundary systems Items C1.2.5-Cl1.1.11.

No

b

*—:{ ol éCC, V6 sce

()\\6 F\YN\(‘( A It-h‘\"'(J
IEY)

W VANTOWy ¥

%;Db‘\aw\' T*%M

(1) Scope of Program: The program includes preventive
pS to mitigate stress corrosion cracking (&
& ]n_smﬂo S

_ 2] C

and GL 88-

meas

¥ of the pump by detection and
fe inspection requirementy of
delineated in G 88-01. Inspettion
ation category
B-1-2 specifies visual VT-3 examinatiop of internal
surfaces of the pump. \Inspection requireMents of testing
category B-P conducted\according to IWA-5000 specify

pump casing welds a
requirements of Tably IWB 2500-1, exain

No

visual VT-2 {TWA-5240) examination of all pressure

{
civenl e

vV Ci1-13
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v REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM
COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

C1. REACTOR
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Cl.23. | Recirculation | Seal Flange, | Flange: 55: Jatr, Attrition | Wear NUREG-1339.
Cl.2.4 |Pump Closure Bolting:
Bolting High enated
Strength ater
Low-Alloy Jor
Steel team at
(HSLAS) :
SA193 GrB7
DRAFT - 12/06/99 IV Cl-14




w 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

{continued from previous page}

retatrfing boundary of the pump during system leakage test

IWB-Y 221) and system hydrostatic test (WB-5222}). Also,

coolan¥ water chemistry is monitored and maintained in
accorda with EPRI guidelines in TR-103515 and

BWRVIR:-29 to minimize the potential of crack initiation

871 | and grovkth. (4) Detection af Aging Effects: Degradation af

0’,/" the pump\due to SCC can not ocqur without crack

§ initiation and growth: extent 3 hedule of

as delincatdd in GL 88-01 35S
1 befare the Ing

an 4000 and
that crack growth calculations be
performed acdprding to the ¥uidance of GL 88-01 \or other
.,...... [8&.9) firmation Process

Contro 'Si QA procedures,
----- . and admtiistrative controls
mplanmtcdma danc wirequiremenuof
R Part 50 m]lco:mmleto

adequate for the d of license fes
Expertence: The comyprehensive AM
0313 and GL 88-01 aljdresses tmpre

Biihes of EPRI NP-5769
REBC 1339, prevent or

ads failure of all safety-related
oltiriE. JWMMM

/7’ s A
=ﬂ-?v See | mf‘%r:v’)

vV C1-15 DRAFT - 12/06/99




w REACTOR VESSEL, IRTERNALS, AND REACTOR COOLANT SYSTEM
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Bailing Water Reactor)

Sturucture and Region of Environ- Aging
ct

Item Component Interest Material ment Effe
Cl12.4 |Recirculation | Closure HSLAS T, Loss of Stress NUREG-1399.
Pump Bolting SA193 GrB7 Preload Relaxation | EPRI NP-5769.
ted NRC GL 91-17. w v
ter - Wy
jor Pt secmon iy
at 1989 Edition. 1
Cl1.2.4 |Recirculation | Closure HSLAS T, Cumulative mnnncn ASME Section 111, |
Pump Bolting SA193 GrB7 Fatigne 1989 Eamion,
Damage ANSTBS1.1.
Jor

DRAFT - 12/06/99 IV C1-16



v
€l

REACTOR VESSEL. INTERRALS,
REACTOR COOLANT PRESSURE

REACTOR COOLANT SYSTEM
BOUNDARY (Bolling Water Reactor)

AND

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

Closure Bolting for Recirculation Pump.

Same as ﬂuﬁao? wear on item C1.2.49

{continued from previous pagel
The AMP monitors the, effects of aging degradation on the
intended funetion of elosure boiting by detection of

> -2 (TWA-5240) examination
re retaining components d g system
leakage tegt (WB-5221) and system hyd
5229). {4) Detection of Aging Effects: Degradation of the
closure bolting due to crackiinitiation. loss of prestress, or
attrition of the closure bolting would restilt in leakage.
The extent aind schedule of detection of
degradation before the Joss of intes ded funcuon of
closure boltirg. {5} Monitoring and ding: Inspection
schedule of ABME Section X1 dre effecttve and adequate for
timely detectidn of cracks and leakage. (6!
Criteria: Any tracks in closure\boltng are dvajuated in
accordance with TWB-3100 by ckmparing IShresults with
the ndards of [WBX3400 and JWB-3515 and
3517. (71 Co Actions: Repair and replacement is in
conformance with IWB-4000 and guid
recommendations'of EPRI NP-5769 (8 & 9) C
Process and Controls: Site Q
review and approval processes. 3 nis
controls are implemiented in accord ce with
requirements of Appéndix B to 10 CRR Part 50 d will
continue to be adeg for the period of licensd renewal.
nce: The boltirlg integrity\ programs
developed and implemented in accondan e with
commitments made in response to NRC communications
on bolting events have provided effective means of
bolting relfability.

EoenLant

-

&ta
Zeiein

nes e

dmistyatin

4 adm .

Same as the effect of wear on ltem C1.2.4 Closure Bolting
for Recirculation Pump.

Neo

Components have been designed or
evaluated for fatigue for a 40y deaign
life, according to the requirements of
ASME Section IIf (edition specified in
10 CFR 50.55a). Subsection NB. or ANSI
B31.1, or other evaluations based on
cumulative maégtac:or(CUﬂ.

Faugueisaume-lunuedagmgamlyslsm.&mwbc
performed for the period of license rencwaly Asuigiimeen
Sotaymtunsifiinkfiiviotaiasuinsmnt

MWt s“
Coshont
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v

REACTOR VESSEL, INTERNALS, AND

REACTOR COOLART SYSTEM

Cl. REACTOR COOLANT PRESSURE BOUNXDARY {Boiling Water Reactor)
Structure and Regton of Enviton- | AgIng Aging
item Component Interest Material ment . Effect echanism References

Cl.3.1 |Valves Body Ccs : Wail Erosion/ | NUREG-1344.

(Check, genated [ Thinning Corrosion | EPRI NSAC-

Control. ater 202L-R2.

Hand. Motor- - NRC IN 83-21.

Operated, and .

Relief Valves} N el
Cl.3.1, | Valves y. CASS 3 Loss of Thermai | EPRITR-106092.,
C1,3.2 | (Check, Bonnet xygenated | Fracture Aging ( ASME Section XI,

Control, ater Toughness | Embrittle- w/

Hand, MO, and ment

Rellef Valves) e
Cl.3.1, | Valves Valve Body. CASS, . Crack SCC, NUREG-0313, Rev.
C1.3.2 | (Check. Bonnet 58 genated { Initiation IGSCC

Control. ater and Growth

Hand, Motor-

and
Relief Valves)
Ruweuil-7%
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REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM

w
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor}
Eiistl.ng Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
Same as for the effect of Same as Jor the efject of Erosion/Comosion on ltem C1.1.1 | Yes,
Erasion/Corrosion on item C1.1.1 main| main steam piping and fittings. Element 1
steamn piping and fittings. should be
- further
evaluated
Same as for the gffect o_f"ﬁ\emal Aging | Same as jor the effect of Thermal Aging Embrittlement on | No
Embrittlement on piping and fittings in | piping and fittings in various reactor coolant pressure
various reactor coolant pressure boundary systems Items C1.1.5 - Cl1.1.11.
boundary systems I .
Cl.1.11.
! Scope of Program: The program includes preventive No

o
™ N aviows Ves-ehey

\

Gs\awy bvemmve
Lovundos s\m
Ct-t)

“

Q\.\’

//

gfeasures to mitigate stress corrosion cra pg (SCC) and
. i Eiecof SCC on

m 7.5%

B ringent
24 to inhibit IGSCd, However.

] ¢.g.. CF-8 and (F-8M may

fie aging management program

Bn ISI i1} accordance with GL 88-01
degradation. {3} Parameters

ected: The AMP monitors the effects of

SCC oan enaet fumﬂﬂf mbyde tibn and

sizing of cracks by ISI. For wells NPS 4 or larger) the

inspection requ entsfollw osedel.lneatedGLBS-

Kl minim

01. Inspection requirements of Yabie IWB 2500-1.
examination catpgory B-M-2 specifies visual VT-3
examination of thternal accs of the valve. Inspection
requirements of festing category |B-P conducted actording
10 IWA~5000 spekify visual VT-2|IWA-5240) examjnation

of a)l pregsure ning componeénts during systérm
leaknge test fWB-5221) and systein hydrostatic tesf fWB-
$222). Also, koolant water chemidtry is monitoredf and
maintained g...«... with EPRI guidelines irf TR~
103515 and W' the potential of crack
tnittation and growth. (4) Detdction of Aging Effects:
Degmdauonof es due Yo SCC can not occur without
erack initiation : eXtent and schedule of
inspoction as deMnehged in GL B8-01 will assure detection
of cracks before 1 elossarthe ended function of the
vaives. {5} g and Trepding: on schedule

in accordance with GL 88-01 shbuld provide timely
detection of ¢ \ All welds aré inspected each
~---- at least one valve in each group
performing similar functions in the system. Visual
examination is required only when the valve is
disassembled for maintenance, repair. or volumetric
examination. but at least once during the period. System
leakage test is conducted prior to plant startup following
each refueling outage, and hydrostatic test is conducted at
or near the end of each inspection interval. {6) Acceptance
Crizeria: Any SCC degradation Is

v C1-19
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w REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

REACTOR COOLANT PRESSURE BOUNDARY (Boiling Water Reactor)

Cl.
Structure and | Region of snmoﬂ AgIng Aging
Item Component Interest Material ment Effect Mechanism References
C1.3.3, | Valves Scal Flange. | Flange: Attrition Wear NUREG-1339.
Cl34 Closure Cs, 88 EPRI NP-5769.
Bolting Bolting: NRC GL 91-17.
HSLAS
ASME Section XI,
( 1889 Editio
C1.3.1 |Valves Vaive Body. Cs, Cumulative | Fatigue ASME Section I,
thru {Check. Bonnet, CASS, SS Fatigue 1989 Editton.
C1.33 }Control. Seal Flange Damage ANSIB31.1.
Hand, Motor- | GS1-100»
Operated, and
Relief Valves)
ClL3.¢ | vaives Closure HSLAS ir, Loss of Stress NUREG-1330.
Bolting SA193 GrB7]Leaking | Prelaad Relaxatfon | EPRI NP-5769.
ted NRC GL 91-17.
ater IEB §2-02. .
Jor LASME Saetion XI.
team at d 1980 Bdttion. 4
Cl3.4 | Valves Closure Cumulative | Fatigue | ASME Section 11, |
Boltog Fatigue 1089 Edition.
Damage ANSI B31.1.
561100
Cl4.1 |lIsolation Tubing, Loss of Crevice -ASME Section X2
thru j Condenser Tubesheet, Material Pitting 1989 Edition.
Cla4 Chanacl Head, Corroston | ASME-OM-S7E-F% |
Shell 2.
NRC GL 89-13.
Plant Technical
Specifications.
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v REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM
Cl. REACTOR COOLANT PRESSURE BOUNDARY (Bom;ls Water Reactor)
Structure and Region of Environ- Aging Aging
Item } Component Interest Material ment Effect Mechanism References
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v
Cl.

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

Existing
Aging Management Program (AMP)

Further

Basis Evaluation
inued _from previous page;
uated in accordance wif -3100 paring ISI
results with accep! of -3400; IWB-
351 tri on of wel 3519 for
vis (J ces.
7N : Re; repla nt are in
con A-4 TwWB-4 or 3L 88-01.
an acgPr with 1 ents of
A~ . Cogjgu ratiog withou{ repdir require
at tions Qe perforined pccording to
the 1. 88.01 or othes apprm hire. (B8
OA proced . review and approval , and
administrative .controls are impldmented in pecordance
with requirements\nf Appendix B t6 10 C 50 and

will continue to be gdequate for the period of license
renewal. (10) Experience: The comprehensive
AMP outlined in NUREG-0313 and GL 88-01 has provided
effective means of ensuring structural integrity of the
primary coolant pressure boundary.

Same as the effect of wear on item C1.2.4
Closure Bolting for Recirculation Pump.

Same as the effect of wear on ltem C1.2.4 Closure Bolting
Jor Recirculation Pump. ’

No

Components have been designed or
evaluated for fatigue for a 40 y design
life, according to the requirements of
ASME Section 11 (edition specified in
10 CFR 50.55a). Subsection NB, or ANSI
B31.1, or other evaluations based on
cummulative usage factor (CUF).

Fatigue is a time-limited aging analysis [ILAA} to be
performed for the period of license renewal qauiligsRNEC
GaiigsyaiSfinifiriotadesisntatath

Same as the gffect of wear on ltem C1.2.4
Closure Bolting for Recirculation Pump.

Sarne as the affect of weaar on Item £1.2.4 Closure Bolting
for Reetrculation Pump.

-

Components have been

evaluated for fatigue fora 40y deslg:
ltfe, according to the of
ASME Section III {edition specified in
10 CFR 50.55a), Subsection NB, or ANS|
B31.1, or other evaluationt based on
cumaulatsve usage factor {CUF).

Fatigue is a time-fimited aging analysis (TLAA] to be
performed for the period of license renewal. and Generic

Safety Issue {GS)-190 is to be addressed. ]

Detection of reactor coolant leakage by
rad!auon and texnpcmture monitors in

Sectionxuedmon specified in lOC!'-"R
pO.55a). Table IWC 23001, cxs

(1) Scope of Program: The program includes monitoring
and control of ECCS water chemistry to minimize
exposure to aggressive environments, and performance
testing in accordance with ASME OM-Standards and
Guides, Part 2 provides assurance that the heat exchanger
serviced by the closed-cycie cooling water system is
performing its function acceptably. (2) Preverntive
Actions: Monitor and control of suppression pool and
component cooling system water chemistries based on the

smmmmcmda.mzwmm

}?r

Ve ’LO
Leebva

No

plant technical specifications to minimize impurities,

v C1-21
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i g
C1,

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
REACTOR COOLANT PRESSURE BOUNDARY (Bolling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page)
that the heat exchanger serviced by the
closed-cycle cooling water system is
performing its function acceptably: and
controf of system water chemistries in
suppression poal and component
cooling water based on the plant

i '3 Cmm 4 to mind 1.
exposure to aggressive environments.

{continued from previous pagej}
and timely corrective action prevent or mitigate
corrosfon. The parameters monitored include halogens.
sulfates, cxygen, 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 cormsion 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 ieakage by radiation
and temperature monitors, in the component cooling
system. Also. inspection requirements of ASME Section
XI spectfy visual VT-2 (NUMSIN) cxaminztion during
system leakage test and hydrostatie test of all pressure
retaining Class 2 componentsa

ormance testing is conducted in
accordance with ASME OM S/G. Part 2. {$) 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; exxent 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 cooling water. {6) Acceptance
Criteria: Heat test resuits are
evaluated 1n accordance with the gutdelines of ASME OM
S/G Part 2. Any relevant conditions related to corrosion
causing leakage of ECCS water are compared with
established acceptable imits. Results of Section Xi
lcakage 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 corrvective action taken when acceptable
limits arc exceeded or lcakage is detected. Repair is in
conformance with IWA-4000 and replacement is in
accordance with ITWA-7000. (8 & 9) Conjfirmation Process
and Administrative cmtm!s: Sit.e QA pmoadum. review
and approval pr controls are
tmplemented tn aoeordanoc with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. {10} Operating
Expevience: Operating plant experience uith this AMP
indicates timely detection of corrosion in ECCS heat

exchangers.

= ——
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GALL REPORT

MECHANICAL DISCIPLINE TEAM REVIEW

Generic technical issues applicable to various sections:

1.

S.

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. (INEI task force needs to address this generically with the NRC for Section
Iv) .

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 IVA1.1.1 through IVA1.1.3 on page
IVA1-5, maximum carbon content and maximum ferrite content should be deleted since itis 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.

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.

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 Beltline
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. Issue4.17 — 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.

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.



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.

Oconee and CCNP SER information is not consistently used — see comments in individual
sections

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

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.



10.

11.

12.

GALL INSERTION #’S FOR GALL TEXT MARK-UP

Inservice Inspection Program in conformance with the Edition of ASMESection XI specified in
the licensees’ CLB per 10CFR50.55a.

Coolant water Chemistry in accordance with the guidelines of EPRI TR-103515, R2 or later.
EPRI-103515, R2 (BWRVIP-79) or later version.
Replace with words “ASME Section XI 1989 Edition or later approved Editions.”

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

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

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.

When ISI AMA isused: “Existing AMP” column should state “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.” “Evaluation and Technical Basis”
column should state “See ISI AMA write-up.”

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.”

When Flow Accelarated Corrosion (FAC) AMA isused: “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.”

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.”

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.”
“Bvaluation 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.”



CHAPTER XI

EXISTING
AGING MANAGEMENT PROGRAMS (AMP)
AND ACTIVITIES

NEI Draft



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 ASME XI examination category.

EVALUATION AND TECHNICAL BASIS

1)

2)

3)

4)

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.

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

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

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.

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

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

Corrective Actions: Repair is in conformance with IWA-4000.

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: ISI 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)

2)

3)

4)

5)

6)

7)

8)
9)

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.

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.

Parameters Monitored/Inspected: 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.

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.
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.

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.

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.

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)

2)

3)

4)
5)

6)

7)

8)

9)

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
contarminants 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.
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.

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 o2 and h2oz) 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.

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

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,

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.

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.

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.
Administrative 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.
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