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Summary of Technical Information and Agreements from Nuclear Management and
Resources Council Industry Reports Addressing License Renewal

Abstract

In about 1990, the Nuclear Management and Resources Council (NUMARC) submitted for
NRC review ten industry reports (IRs) addressing aging issues associated with specific
structures and components of nuclear power plants and one IR addressing the screening
methodology for integrated plant assessment. The NRC staff had been reviewing the ten
NUMARC IRs; their comments on each IR and NUMARC responses to the comments have been
compiled as public documents. This report provides a brief summary of the technical
information and NUMARC/NRC agreements from the ten IRs, except for the Cable License
Renewal IR. The technical information and agreements documented herein represent the
status of the NRC staff's review when the NRC staff and industry resources were redirected to
address rule implementation issues. The NRC staff plans to incorporate appropriate technical
information and agreements into the draft standard review plan for license renewal.
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Executive Summary

In about 1990, the Nuclear Management and Resources Council (NUMARC) submitted for
NRC review ten industry reports (IRs) addressing aging issues associated with specific struc-
tures and components of nuclear power plants and one IR addressing the screening methodol-
ogy for integrated plant assessment (IPA). The ten IRs for specific structures and components
included eight IRs on pressurized water reactor (PWR) and boiling water reactor (BWR) reactor
vessel, containment, primary coolant pressure boundary, and vessel internals, and two IRs on
class 1 structures and low-voltage, in—containment, environmentally qualified cable. The
original intent of the IRs for specific structures and components was to serve as a referenceable
surrogate for carrying out the IPA requirements of the license renewal rule.

In 1992, the NRC staff and industry resources were redirected to address implementation
issues of the license renewal rule. The NRC staff recommended that appropriate technical in-
formation and agreements from the NUMARC IRs be incorporated into the draft standard re-
view plan for license renewal (SRP-LR}. '

This report provides a brief summary of the technical information and NUMARC/NRC
agreements from the ten IRs, except for the cable IR. The cable IR addresses the issue of envi-
ronmental qualification (EQ) of electric equipment, which was superseded by the EQ action
plan. The technical information and agreements documented herein represent the status of
the NRC staff's review when the NRC staff and industry resources were redirected to address
rule implementation issues.

The ten IRs, except for the cable IR, submitted by NUMARC addressing aging issues
associated with specific structures and components of nuclear power plants have been
reviewed. The technical information and NUMARC/NRC agreements for each IR have been
compiled into tables. The information presented in each of the tables includes the following:
specific structures and components and their materials of construction; ARDMs and their
effects on structures and components; relevant comments of the NRC staff; and the
NUMARC/NRC agreements or proposals and their technical basis, including assumptions and
references. The technical information and agreements documented herein represent the status
of the NRC staff's review when the NRC staff and industry resources were redirected to address
rule implementation issues. The NRC staff plans to incorporate appropriate technical
information and agreements into the draft SRP-LR.
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AISC
AISI
ANS
ANSI
ARD
ARDM
ASA
ASCE
ASME
ASTM
B-A

BJ
B-K-1
B-L-1

B-L-2
B-M-1

B-M-2
B-N-1

B-N-2

B-N-3

American Concrete Institute

American Institute of Steel Construction

American Iron and Steel Institute

American Nuclear Society

American National Standards Institute

Aging-Related Degradation

Aging—Related Degradation Mechanism

American Standards Association

American Society of Civil Engineers

American Society of Mechanical Engineers

American Society for Testing and Materials

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Welds in Reactor Vessel

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Welds in Vessels Other Than Reactor Vessel

ASME Section XI, Table IWB-2500-1, Examination Category for Full Penetration
Welds of Nozzles in Vessels

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Partial Penetration Welds in Vessels

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Dissimilar Metal Welds

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Bolting, Greater Than 2 in. in Diameter

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Bolting, 2 in. and Less in Diameter

ASME Section XI, Table IWB-2500-1, Examination Category for Integral
Attachments for Vessels

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Welds in Piping

ASME Section XI, Table IWB-2500~1, Examination Category for Integral
Attachments for Piping, Pumps, and Valves

ASME Section X1, Table IWB-2500-1, Examination Category for Pressure Retaining
Welds in Pump Casing

ASME Section XI, Table IWB-2500-1, Examination Category for Pump Casing
ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Welds in Valve Bodies

ASME Section XI, Table IWB-2500-1, Examination Category for Valve Bodies
ASME Section XI, Table IWB-2500-1, Examination Category for Interior of Reactor
Vessel

ASME Section XI, Table IWB-2500-1, Examination Category for Integrally Welded
Core Support Structures and Interior Attachments to Reactor Vessels

ASME Section XI, Table IWB-2500-1, Examination Category for Removable Core
Support Structures

ASME Section XI, Table IWB-2500-1, Examination Category for Pressure Retaining
Welds in Control Rod Housing
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B&W
BWR
CASS
CAV
CE
CEA
CFR
CFS
Cl
CLB
CRA
CRDM
CS
CRDM
DBA
DHRS
DOE
E-A

E-B
E-C

E-D

E-G
E-P

E/C
ECCS
ECP
EFPY
EPA
EPRI
EQ
FSAR
FW
GDS
Gr
HAZ
HPCI
HPCS
HSW
HVAC

ASME Section XI, Table IWB-2500-1, Examination Category for All Pressure
Retaining Components ‘

Babcock & Wilcox Nuclear Service Company

Boiling Water Reactor

Cast Austenitic Stainless Steel

Crack Arrest Verification (System)

ABB Combustion Engineering

Control Element Assembly

Code of Federal Regulations

Core Flood System

Class

Current Licensing Basis

Control Rod Assembly

Control Rod Drive Mechanism

Carbon Steel

Control Rod Drive Mechanism

Design Basis Accident

Decay Heat Removal System

United States Department of Energy

ASME Section XI, Table IWE-2500-1, Examination Category for Containment
Surfaces

ASME Section XI, Table IWE-2500-1, Examination Category for Containment
Surfaces .

ASME Section XI, Table IWE-2500-1, Examination Category for Pressure Retaining
Welds :

ASME Section XI, Table IWE-2500-1, Examination Category for Seals, Gaskets,
and Moisture Barriers

ASME Section XI, Table IWE-2500-1, Examination Category for Pressure Retaining
Dissimilar Metal Welds

ASME Section XI, Table IWE-2500-1, Examination Category for Pressure Retaining
Bolting

ASME Section XI, Table IWE-2500-1, Examination Category for all Pressure
Retaining Components

Erosion/Corrosion

Emergency Core Cooling System

Electrochemical Potential

Effective Full Power Years

United States Environmental Protection Agency

Electric Power Research Institute

Environmental Qualification

Final Safety Analysis Report

Feedwater

General Design Criteria

Grade

Heat Affected Zone

High-Pressure Coolant Injection

High-Pressure Core Spray

Heat Sink Welding

Heating, Ventilation, and Air Conditioning
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HWC
IASCC
IGSCC
THSI
INPO
IPA

IR

IRM
ISI
IWB

IWB-2500

IWE

IWL

KSB
L-A
LER
LOCA
LPCI
LPCS
LPRM
LTOP
LWR
MS
MSIP
MSIV
NB

NEI
NG

NPAR
NRC
NRCA
NSSS
NUMARC
PCM
PCPB
PORV
ppb

ppm

Hydrogen Water Chemistry

Irradiation Assisted Stress Corrosion Cracking

Intergranular Stress Corrosion Cracking

Induction Heating Stress Improvement

Institute of Nuclear Power Operations

Integrated Plant Assessment

Industry Report

Intermediate Range Monitor

Inservice Inspection

Subsection of ASME Code, Section XI “Rules for Inservice Inspection of Nuclear
Power Plant Components,” containing “Requirements for Class 1 Components of
Light-Water Cooled Power Plants”

Table of ASME Code, Section XI, Subsection IWB, dealing with “Examination and
Pressure Test Requirements”

Subsection of ASME Code, Section XI “Rules for Inservice Inspection of Nuclear
Power Plant Components,” containing “Requirements for Class MC and Metallic
Liners of Class CC Components of Light-Water Cooled Power Plants”

Subsection of ASME Code, Section XI “Rules for Inservice Inspection of Nuclear
Power Plant Components,” containing “Requirements for Class CC Concrete
Components of Light-Water Cooled Power Plants”

Klein, Schanzlin, and Becker

ASME Section XI, Table IWL-2500-1, Examination Category for Concrete

Licensee Event Report

Loss of Coolant Accident

Low-Pressure Coolant Injection

Low-Pressure Core Spray

Low-Power Range Monitor

Low-Temperature Overpressure Protection

Light Water Reactor

Main Steam

Mechanical Stress Improvement Process

Main Steam Isolation Valve

Subsection of ASME Code, Section III “Rules for Construction of Nuclear Power
Plant Components,” dealing with Class 1 Components

Nuclear Energy Institute

Subsection of ASME Code, Section III “Rules for Construction of Nuclear Power
Plant Components,” dealing with Core Support Structure

Nuclear Plant Aging Research

Nuclear Regulatory Commission

National Roofing Contractors Association

Nuclear Steam Supply System

Nuclear Management and Resources Council

Pipe Crack Monitor (System)

Primary Coolant Pressure Boundary

Power—Operated Relief Valve

Parts per billion

Parts per million

Pressure Temperature (Limits)

Pressurized Thermal Shock
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PRA Probabilistic Risk Analysis

PWR Pressurized Water Reactor

RBCCW Reactor Building Closed Cooling Water (System)
RCC Rod Control Cluster

RCCA Rod Control Cluster Assembly

RCIC Reactor Core Isolation Cooling

RCP Reactor Coolant Pump

RCS Reactor Coolant System

RG Regulatory Guide

RHR Residual Heat Removal

RPV Reactor Pressure Vessel

SAW Submerged ARC Welding

SCC Stress Corrosion Cracking

SCM Stress Corrosion Monitoring (System)
SRM Source Range Monitor

SRP-LR Standard Review Plan for License Renewal
SRV Safety/Relief Valve

SS Stainless Steel

TGSCC Transgranular Stress Corrosion Cracking
USAS United States of America Standard

uT Ultrasonic Testing

VT-1 Visual examination specified in ASME Section XI inservice inspection conducted to

determine the condition of the part, component, or surface examined, including
conditions such as cracks, wear, corrosion, erosion, or physical damage

VT-2 Visual examination specified in ASME Section XI inservice inspection conducted to
locate evidence of leakage from pressure-retaining components, as required by
system pressure or functional tests

VT-3 Visual examination specified in ASME Section XI inservice inspection conducted to
determine the mechanical and structural integrity, such as the examination of
conditions that could affect functionality of components and their supports
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1 Introduction

In about 1990, the Nuclear Management and Resources Council (NUMARC), now the
Nuclear Energy Institute (NEI), submitted for NRC review, ten industry reports (IRs) addressing
aging issues associated with specific structures and components of nuclear power plants,1-10
and one IR addressing the screening methodology for integrated plant assessment (IPA).11 The
ten IRs for specific structures and components are: :

Pressurized Water Reactor (PWR) Reactor Vessel

Boiling Water Reactor (BWR) Reactor Vessel

PWR Containment

BWR Containment

PWR Reactor Coolant Pressure Boundary

BWR Reactor Coolant Pressure Boundary

PWR Reactor Vessel Internals

BWR Reactor Vessel Internals

Class I Structures

Low-Voltage, In-Containment, Environmentally Qualified Cable.

COXNDGO A WN =

ot

The original intent of the IRs for specific structures and components was to serve as a ref-
erenceable surrogate for carrying out the IPA requirements of the license renewal rule. The
NRC staff had been reviewing the IRs. Public documents associated with the NRC staff's review
of each of the ten IRs are listed in chronological order in Appendix A.

However, in 1992, the NRC staff and industry resources were redirected to address imple-
mentation issues of the license renewal rule.12.13 In SECY-93-049,12 the NRC staff recom-
mended that appropriate technical information and agreements from the NUMARC IRs be in-
corporated into the draft standard review plan for license renewal (SRP-LR). In a staff require-
ments memorandum dated June 28, 1993, the Commission approved the NRC staff's recom-
mendations.* NUMARC agreed with the NRC staff's approach in a letter dated March 3,
1994.**

This report provides a brief summary of the technical information and NUMARC/NRC
agreements from the ten IRs, except for the cable IR.10 The cable IR addresses the issue of
environmental qualification (EQ) of electric equipment, which was superseded by the EQ action
plan.t.TT The technical information and agreements documented herein represent the status
of the NRC staff's review when the NRC staff and industry resources were redirected to address
rule implementation issues. The technical information and NUMARC/NRC agreements have
been compiled for each of the ten IRs, except for the cable IR. A draft version of this report
(NUREG/?7???) was presented during a public meeting held on December 12, 1994, and placed
in the NRC Public Document Room on December 22, 1994.# The NEI submitted comments

*

s Staff Requirements Memorandum from Samuel J. Chilk, dated June 28, 1993.

Letter from William H. Rasin of the Nuclear Management and Resources Council to William T. Russel of NRC,
dated March 3, 1993.
Letter from William T. Russel of NRC to William H. Rasin of the Nuclear Management and Resources Council,
dated July 30, 1993.

1 “Environmental Qualification of Electric Equipment,” Memorandum for the Commissioners from James M.
Taylor, dated April 8, 1994.
December 12, 1994, Meeting Summary “License Renewal Industry Report,” dated December 22, 1994.
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dated December 20, 1995,## comparing the draft summary report with a similar NEI effort
performed by EPRI. These comments were discussed and resolved during a public meeting
held on May 14, 1996,* and appropriate revisions were incorporated into the draft summary
report. The NRC staff plans on incorporating appropriate technical information and agree-
ments into the draft SRP-LR.™

2 Technical Information and Agreements

The NRC staff had been reviewing the ten NUMARC IRs; their comments on each IR and
NUMARC responses to the comments have been compiled as public documents listed in
Appendix A. The technical information and agreements for each IR, except for the cable IR,
have been compiled into tables, and are presented in Appendix B. The following approach was
used in identifying technical information and agreements for this report:

1. There is an agreement if there is no NRC comment on the aging issue addressed in the IR.
The technical basis for the agreement was obtained from a review of the IRs and their as-
sociated public documents and is described in the tables.

2. During the IR review, the staff reached many “agreements in principle” (AIPs} on issues.

"~ An AIP was for NUMARC to revise the IRs in an agreed upon way to address the NRC

comment. If the NUMARC response appropriately addressed the NRC comment as dis-

cussed in the AIP, there was an agreement. The technical basis for the agreement was ob-

" tained from a review of the IRs and their associated public documents and is described in
the tables.

3. During the IR review, many issues were identified as “open.” These open issues were not
reviewed for this report and remain identified as open. NUMARC's and NRC's proposals
and bases are briefly described in the tables.

4. Chapter 6 in the IRs discusses NUMARC's recommendations on ongoing management op-
tions. Chapter 6 was not the focus of the NRC review during the IR review process and
issues/comments relating to Chapter 6 information are not discussed in this report.

Each table consists of seven columns. The first two columns list the aging-related degra-
dation mechanisms (ARDMs) addressed in the IRs and their effects on structures and compo-
nents; the effcts of ARDMs were based primarily on information in the IRs. ' A complete list of
the ARDMs and their effects is given in Appendix C.

The specific structures and/or components, and their construction materials based on the
IRs are listed in the third and fourth columns, respectively. For each IR, a complete list of
components is included at the end of the table. In general, the IRs present only representative
examples and do not provide a comprehensive list of the type, grade, and specification of

## Letter from Douglas J. Walters of the Nuclear Energy Institute to Scott F. Newberry of the NRC, dated
December 20, 1995.

“Summary of Meeting with NEI on the Industry and Nuclear Regulatory Commission (NRC) Efforts to
Summarize Technical Information and Agreements Reached During Prior Review of License Renewal Industry
Reports,” dated May 24, 1996.

“Standard Review Plan for the Review of License Renewal Applications for Nuclear Power Plants,” (Previous
draft report NUREG-1299).

*%
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materials used for various reactor components. For most IRs, only material categories such as
stainless steel (SS), cast austenitic stainless steel (CASS), Ni alloy, or carbon steel (CS), are
listed in column four of the tables. A detailed list of material type and grade is provided in the
PWR and BWR reactor pressure vessel IRs.

The NRC staff comments on each IR are referenced in the fifth column. The designation
for the comment numbers used in documents in Appendix A is as follows: G- general comment,
S- specific comment, and (S1), (S2), or (S3) represent supplemental list of comments, Set 1, 2,
or 3. Comments have been resolved unless identified as open issues.

The sixth column presents the NUMARC/NRC agreements or proposals on whether a
ARDM or ARDM/component combination is potentially significant, and if it is potentially
significant, a brief description of the program that can adequately manage the effects of aging
is presented in the same column. The information in column six represents NUMARC/NRC
agreements, unless identified as proposals. The technical basis for these agreements or
proposals, including assumptions and references, are described in the seventh (and final)
column. A few examples of the information included in these two columns are given below.

1. For a specific ARDM or ARDM/component combination, if the effects of aging are not po-
tentially significant, then “non-significant” is listed in the agreements column. The tech-
nical basis, assumptions, and references for the agreement are presented in column seven.
For example, the effect of creep is non-significant for BWR primary coolant piping and fit-
tings fabricated from CS or SS because the reactor operating temperatures are signifi-
cantly lower than the temperatures at which creep is a concern for CS and for SS compo-
nents. Also, if the effects of aging are not potentially significant when certain bounding
conditions are met, then “for components that meet the basis requirements, this ARDM is
non-significant” is listed in the agreements column. For example, the effects of freeze-
thaw is non-significant for Class 1 concrete structures that meet the following criteria: lo-
cated in geographic regions of negligible weathering conditions (weathering index <100
day-inch/yr); and if located in severe weathering conditions (weathering index 100-500
day-inch/yr) the concrete mix design meets the air content and water-to-cement ratio re-
quirements of ACI 318-63 or ACI-349-85. This information is primarily included in
Chapter 4 of the IRs.

2. If a specific ARDM/component combination is potentially significant and the effects of ag-
ing are adequately addressed by current management programs, then a brief description of
the program is provided in column six. For example, the program delineated in NUREG-
0313 and implemented through NRC generic letter 88-01, is a current and adequate pro-
gram to manage the effects of intergranular stress corrosion cracking (IGSCC) of SS piping
and fittings of BWR primary coolant pressure boundary. This information is primarily in-
cluded in Chapter 5 of the IRs.

3. If a specific ARDM/component combination is potentially significant and the current pro-
grams are not adequate for managing the effects of aging, then column six simply states
“current practices to be enhanced, select plant-specific aging management.” For these
cases, the NUMARC recommended aging management options are described in Chapter 6
of the IRs. However, Chapter 6 was not the focus of NRC review of the IRs.

3 NUREG-1557




4. 'An ARDM or ARDM/component combination is listed as “unresolved issue” if no agree-
ment was reached between NUMARC and the NRC staff. For these cases, both the
NUMARC and the NRC proposals are briefly described in the agreements column. An
example of an unresolved issue is the effects of thermal aging embrittlement of PWR
primary coolant system components fabricated from cast austenitic stainless steel (CASS).
The NUMARC proposal considers a ferrite content screening criterion and ASME Code
Section XI, Subsection IWB inspection to be an adequate program for managing the effects
of thermal embrittlement. The NRC proposal, however, considers that the ferrite content
criterion is inadequate for screening and VT-3 visual examination is not intended or
reliable for detecting tight cracks.

3 Conclusions

The ten IRs, except for the cable IR, submitted by NUMARC addressing aging issues
associated with specific structures and components of nuclear power plants have been
reviewed. The technical information and NUMARC/NRC agreements for each IR have been
compiled into tables. The information presented in each of the tables includes specific
structures and components and their materials of construction; ARDMs and their effects on
structures and components; relevant comments of the NRC staff; and the NUMARC/NRC
agreements or proposals and their technical basis, including assumptions and references. The
technical information and agreements documented herein represent the status of the NRC
staff's review at the time when the NRC staff and industry resources were redirected to address
rule implementation issues. The NRC staff plans on incorporating appropriate technical
information and agreements into the draft SRP-LR.
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1991.

5. “PWR Reactor Coolant System License Renewal Industry Report,” NUMARC Report
Number 90-07, Nuclear Management and Resource Council, Oct. 1990; Revision 1, May
1992,
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10.

11.

12.

13.

“BWR Primary Coolant Pressure Boundary License Renewal Industry Report,” NUMARC
Report Number 90-09, Nuclear Management and Resource Council, Sept. 1990; Revision
1, April 1992.

“Pressurized Water Reactor Vessel Internals License Renewal Industry Report,” NUMARC
Report Number 90-05, Nuclear Management and Resource Council, Sept. 1990; Revision
1, Dec. 1992.

“Boiling Water Reactor Vessel Internals License Renewal Industry Report,” NUMARC
Report Number 90-03, Nuclear Management and Resource Council, Feb. 1990; Revision
1, June 1992,

“Class I Structures License Renewal Industry Report,” NUMARC Report Number 90-06,
Nuclear Management and Resource Council, June 1990; Revision 1, Dec. 1991.

“Low-Voltage, In-Containment, Environmentally-Qualified Cable License Renewal
Industry Report,” NUMARC Report Number 90-08, Nuclear Management and Resource
Council, July 1990; Revision 1, March 1993.

“Methodology to Evaluate Plant Equipment for License Renewal,” Nuclear Management
and Resource Council, Oct. 6, 1989.

Implementation of 10 CFR Part 54, “Requirements for Renewal of Operating Licenses for
Nuclear Power Plants,” SECY-93-049, March 1, 1993.

Additional Implementation Information for 10 CFR Part 54, “Requirements for Renewal of
Operating Licenses for Nuclear Power Plants,” SECY-93-113, April 30, 1993.
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Appendix A: Public Documents

A1 Pressure Water Reactor Vessel License Renewal Industry Report
NUMARC Report Number 90-04

The public documents associated with NRC staff's review of the IR on “Pressurized Water
Reactor Vessel” are listed below in chronological order.

05/25/90

05/90

08/13/90

09/14/90

11/01/90

12/26/90

01/03/91

02/14/91

02/15/91

02/28/91

03/15/91

04/04/91

05/09/91

Letter from E. Griffing (NUMARC) to W. Travers (NRC): Transmittal Letter for
NUMARC Report Number 90-04, "Pressure Water Reactor Vessel License Renewal
Industry Report.”

NUMARC Report Number 90-04, "Pressure Water Reactor Vessel License Renewal
Industry Report” (attachment to 05/25/90 letter).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC - Summary of
(07/24/90) meeting with License Renewal Project Directorate to discuss the
industry report procedural process.

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of staff comments
and request for additional information related to "Pressure Water Reactor Vessel
License Renewal Industry Report.”

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of supplemental
NRC staff comments related to "PWR Vessel License Renewal Industry Report.”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 09/14/90 NRC staff comments and request for additional
information, and requested technical references related to "PWR Vessel License
Renewal Industry Report.”

Letter from J. Craig (NRC} to E. Griffing (NUMARC); Transmittal of additional
supplemental staff comments related to "Pressure Water Reactor Vessel License
Renewal Industry Report.”

Letter from E. Griffing (NUMARC)] to J. Craig (NRC}; Transmittal letter of NUMARC
responses to two sets of staff supplemental comments related to "PWR Vessel
License Renewal Industry Report.”

Memo from D. Jackson to J. Craig; Summary of 02/14/91 teleconference -status
of NRC evaluation of 12/16/90 & 02/14/91 NUMARC responses to NRC staff
comments related to "PWR Vessel Industry Report."”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC commitment to use
standardized language in the "PWR Vessel IR."

Memo from S. Lee to J. Craig; Summary of 02/22/91 meeting with NUMARC on
resolution of NRC staff comments on PWR Vessel License Renewal Industry Report.
Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal Letter of
referenced Westinghouse Yankee Pressure Vessel Cladding Paper (WCAP-2588,
November 1965).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 11/01/90 NRC staff supplemental comments related to "PWR Vessel
License Renewal Industry Report." )
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05/29/91

07/11/91

09/16/91

10/20/92

09/92

09/10/92

Letter from J. Craig (NRC) to E. Griffing (NUMARC): Incorporation of Appendices
VII and VIII of section XI of ASME code in NUMARC license renewal industry
reports.

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Status of (05/09/91) NUMARC
responses to 11/01/90 NRC staff supplemental comments related to "PWR Vessel
License Renewal Industry Report."

Letter from E. Griffing (NUMARC) to J. Craig (NRC): Industry Implementation of

ASME Code for effective management of aging. Response to staff correspondence of
05/29/91.

Letter from R. Ng (NUMARC) to F. Akstulewicz (NRC): Transmittal letter for
September 1992, "Pressure Water Reactor Vessel License Renewal Industry
Report,” NUMARC Report Number 90-04.

NUMARC Report Number 90-04, "Pressure Water Reactor Reactor Vessel License
Renewal Industry Report,” Revised September 1992 (attachment to 10/20/92
letter).

NUMARC revised responses to NRC comments and supplemental comments and
documented AIPs on PWR Reactor Vessel IR (attachment to 10/20/92 letter).

A2 Boiling Water Reactor Vessel License Renewal Industry Report
NUMARC Report Number 90-02

The public documents associated with NRC staff's review of the IR on “Pressurized Water
Reactor Vessel" are listed below in chronological order.

10/16/89

10/89

04/02/90

05/29/90

06/11/90

09/20/90

10/26/90

11/30/90

NUREG-1557

Letter from W. Rasin (NUMARC) to W. Houston (NRC); Transmittal Letter for
"Boiling Water Reactor Vessel License Renewal Industry Report.”

NUMARC "Boiling Water Reactor Vessel Industry Report" (attachment to 10/16/89
letter).

Letter from W. Travers {NRC) to E. Griffing (NUMARC); Transmittal of staff
comments and request for additional information related to "Boiling Water Reactor
Vessel Industry Report.”

Letter from E. Griffing (NUMARC) to W. Travers (NRC); Transmittal of DRAFT
NUMARC responses to 04/02/90 NRC staff comments related to "BWR Reactor
Vessel Industry Report."”

Memo from R.Parkhill to J. Craig; Summary of 06/05/90 meeting with NUMARC
regarding NUMARC's response to NRC comments on "Boiling Water Reactor
License Renewal Report" dated October 1989.

Memo from F. Akstulewicz to J. Craig; Summary of 8/31/90 meeting between
LRPD and NUMARC which discussed industry reports.

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 04/02/90 NRC comments and request for additional information
related to "Boiling Water Reactor Vessel Industry Report.”

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of supplemental
staff comments related to "Boiling Water Reactor Vessel Industry Report.”
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01/02/91

02/25/91

03/15/91

03/12/91

03/29/91

04/23/91

05/29/91

06/10/91

07/01/91

07/03/91

09/16/91

10/20/92

09/92

09/16/92

Memo from R. Parkhill to J. Craig; Summary of (12/21/90) teleconference - status
of NRC evaluation of 10/26/90 NUMARC responses to 04/02/90 staff comments
related to "BWR Reactor Vessel IR."

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Status of the resolution of NRC
comments on industry reports for the BWR Reactor Vessel (90-02) and BWR
Reactor Vessel Internals (90-03).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal Letter for 3/12/91
NUMARC responses to supplemental staff comments related to "Boiling Water
Reactor Vessel Industry Report.”

NUMARC response to 11/30/90 supplemental NRC staff comments on "Boiling
Water Reactor Vessel Industry Report” (attachment to 03/12/91 letter).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC response to staff
proposal of the use of ASME Section XI, Appendices VII and VIII code (personnel
qualification).

Memo from R. Parkhill to J. Craig; Summary of 01/22-24/91 meeting with
NUMARC on resolution of NRC staff comments on license renewal industry reports
for the BWR Reactor Vessel (90-02) and BWR Reactor Vessel Internals (90-03).

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Incorporation of Appendices
VII and VIII of Section XI of ASME code in NUMARC License Renewal Industry
Reports.

Memo from R. Parkhill to J. Craig; Summary of 05/28/91 teleconference - status
of NRC evaluation of 03/15/91 NUMARC responses to 11/30/90 supplemental
NRC staff comments on "Boiling Water Reactor Vessel Industry Report."

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal Letter for
referenced GE RICSIL-055 Paper.
Memo from R. Parkhill to J. Craig; Summary of 06/17/91 meeting with NUMARC

on resolution supplemental comments on license renewal industry reports form
the BWR Reactor Vessel (90-02) and BWR Reactor Vessel Internals (90-03).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Industry implementation of
ASME code for effective management of aging. Response to staff correspondence of
05/29/91.

Letter from R. Ng (NUMARC) to F. Akstulewicz (NRC); Transmittal Letter for
September 1992, "Boiling Water Reactor; Reactor Pressure Vessel License Renewal
Industry Report,” NUMARC Report Number.

NUMARC Report Number 90-02, "Boiling Water Reactor Reactor Vessel License
Renewal Industry Report," revised September 1992 (attachment to 10/20/92
letter). ‘

NUMARC revised responses to NRC comments and supplemental comments and
documented AIPs on BWR Vessel IR (attachment to 10/20/92 letter).

A3 Pressurized Water Reactor Containment Structures
License Renewal Industry Report NUMARC Report Number 90-01

The public documents associated with NRC staff's review of the IR on “Pressurized Water
Reactor Containment Structures” are listed below in chronological order.
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08/30/89

08/89

06/04/90

10/04/90

11/09/90

11/15/90

12/05/90
12/19/90
09/17/91
09/91

08/28/91

10/30/91

10/29/91

11/27/91

04/13/92

04/15/92

NUREG-1557

Letter from W. Rasin (NUMARC]) to R. Houston (NRC); Transmittal Letter for
"Pressure Water Reactor Containment Structures; License Renewal Industry
Report.”

NUMARC "Pressure Water Reactor Containment Structures; License Renewal
Industry Report" (attachment to 08/30/89 letter).

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of staff comments
and request for additional information related to "Pressure -Water Reactor
Containment Structures; License Renewal Industry Reports."

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 06/04/90 NRC comments and request for additional information
related to "Pressure Water Reactor Containment Structures; License Renewal
Industry Reports."

Memo. from D. Tang to J. Craig; Summary of 10/26/90 teleconference with
NUMARC - PWR Containment Industry Report comments/responses resolution
status. ‘

Memo from D. Tang to J. Craig; Summary of 10/30/90 meeting with NUMARC -
comments/responses resolution for PWR Containment Structure Industry Report.
Memo from T. Tang to J. Craig; Summary of 11/08/90 teleconference with
NUMARC - comments/responses resolution for PWR Containment Structure
Industry Report.

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Summary of staff's conclusions
concerning comments/responses for "PWR Containment Structures Industry
Report.”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal Letter for
September 1991, "Pressurized Water Reactor Containment Structures, License
Renewal Industry Report,” NUMARC Report 90-01.

NUMARC Report 90-01, "Pressurized Water Reactor Containment Structures,

License Renewal Industry Report," Revision 1, September 1991 (attachment to
09/17/91 letter).

NUMARC revised responses to NRC comments and documented AIPs on PWR
Containment IR (attachment to 09/17/91 letter).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal letter for revised
NUMARC responses to NRC comments related to."PWR Containment Structures
IR."

NUMARC revised responses to NRC comments and documented AIPs on "PWR
Containment IR."

Letter from K.Cozens (NUMARC) to J. Craig {NRC); Transmittal of missing pages to
September 1991, "Pressurized Water Reactor Containment Structures, License
Renewal Industry Report," Revision 1. _

Memo from D. Tang (NRC); Summary of 02/26/92 meeting with NUMARC
-Discussion of Revision 1, PWR Containment Structures License Renewal Industry
Report. o ,

Memo from D. Tang (NRC); Summary of 03/12/92 meeting with NUMARC
-Discussion of marked-up comments on Revision 1, PWR Containment Structures
License Renewal Industry Report.
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A4 BWR Containments License Renewal Industry Report
NUMARC Report Number 90-10

The public documents associated with NRC staff's review of the IR on “BWR
Containments” are listed below in chronological order.

07/25/90

07/90

10/24/90

01/27/91

04/11/91

12/27/91

12/91

12/20/91

Letter from E. Griffing (NUMARC) to J. Crdig (NRC); Transmittal Letter of NUMARC
Report Number 90-10, "BWR Containments License Renewal Industry Report."

NUMARC Report Number 90-10, "BWR Containments License Renewal Industry
Report" (attachment to 07/25/90 letter).

Letter from J. Craig (NRC]) to E. Griffing (NUMARC); Transmittal of staff comments
and request for additional information related to "Boiling Water Reactor
Containment License Renewal Industry Report.”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 10/24/90 NRC comments and request for additional information
related to "BWR Containment License Renewal Industry Report."

Memo from D. Jackson to J. Craig; Summary of 02/20/91 meeting with NUMARC
- resolution of staff comments on industry report for the BWR Containments
(90-10). '

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal Letter for
December 1991, "BWR Containments License Renewal Industry Report.”

NUMARC Report Number 90-10, "BWR Containments License Renewal Industry
Report," Revision 1, December 1991 (attachment to 12/27/91 letter).

NUMARC revised responses to NRC comments and documented AIPs on BWR
Containment IR (attachment to 12/27/91 letter).

A5 PWR Reactor Coolant System License Renewal Industry Report
NUMARC Report Number 90-07

The public documents associated with NRC staff's review of the IR on “PWR Reactor
Coolant System" are listed below in chronological order.

10/10/90

10/90

02/06/91

05/10/91

07/12/91

Letter from E. Griffing (NUMARC) to NRC; Transmittal letter for NUMARC Report
Number 90-07, "PWR Reactor Coolant System License Renewal Industry Report.”

NUMARC Report Number 90-07, "PWR Reactor Coolant System License Renewal
Industry Report" (attachment to 10/10/90 letter).

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of NRC staff
comments and request for additional information related to "PWR Reactor Coolant
System License Renewal Industry Report.”

Letter from E. Griffing (NUMARC]) to J. Craig (NRC); Transmittal of NUMARC
responses to 02/06/91 NRC comments and request for additional information
related to "PWR Reactor Coolant System License Renewal Industry Report.”

Memo from T. J. Kim to J. Craig; Summary of 06/12/91 meeting with NUMARC on
resolution of NRC staff comments on the PWR Reactor Coolant System License
Renewal Industry Report (90-07).
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09/13/91

09/16/91

10/04/91

06/11/92

05/92

05/28/92

Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC response to staff's
proposal for the use of NUREG/CR-4513 - fracture mechanics analysis for the
screening criteria of thermal embrittlement of CASS.

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Industry Implementation of
ASME Code for effective management of aging. Response to staff correspondence of
05/29/91.

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Submittal of EPRI Report NP-
3614, Volumes 1 and 2, as requested by the staff during the 06/12/91 meeting.
Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal letter for May
1992, "PWR Reactor Coolant System License Renewal Industry Report,” NUMARC
Report Number 90-07,

NUMARC Report Number 90-07, "PWR Reactor Coolant System License Renewal
Industry Report," revised May 1992 (attachment to 06/11/92 letter).

NUMARC revised responses to NRC comments and documented AIPs on PWR
Reactor Coolant System IR (attachment to 06/11/92 letter).

A6 BWR Primary Coolant Pressure Boundary
License Renewal Industry Report NUMARC Report Number 90-09

The public documents associated with NRC staff's review of the IR on “BWR Primary
Coolant Pressure Boundary" are listed below in chronological order.

09/18/90

09/90

01/18/91

04/26/91

05/29/91

06/18/91

09/06/91

09/09/91

Letter from E. Griffing (NUMARC) to NRC; Transmittal letter of NUMARC Report
Number 90-09, "BWR Primary Coolant Pressure Boundary License Renewal
Industry Report."

NUMARC Report Number 90-09, "BWR Primary Coolant Pressure Boundary
License Renewal Industry Report" (attachment to 09/18/90 letter).

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of staff comments
and request for additional information related to "BWR Primary Coolant Pressure
Boundary License Renewal Industry Report."”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 01/18/91 NRC comments and request for additional information
related to "BWR Primary Coolant Pressure Boundary License Renewal Industry
Report.” '

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Incorporation of Appendices
VII and VIII of Section XI of ASME code in NUMARC license renewal industry
reports. '

Memo from T. J. Kim (NRC) to J. Craig (NRC); Summary of 05/30/91 meeting with
NUMARC on resolution of NRC staff comments on the BWR Primary Coolant
Pressure Boundary License Renewal Industry Report (90-09).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of AIP references
requested by the NRC during May 30th meeting concerning PWR RCS and BWR
PCPB Industry Reports (90-07 & 90-09).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC schedule for
submittal of revised license renewal industry reports.
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09/13/91 Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC response to staff's
proposal for the use of NUREG/CR-4513 ~ fracture mechanics analysis for the
screening criteria of thermal embrittlement of CASS.

09/16/91 Letter from E. Griffing (NUMARC) to J. Craig (NRC); Industry Implementatioh of
ASME Code for effective management of aging. Response to staff correspondence of
05/29/91.

06/11/92 Transmittal Letter from E. Griffing (NUMARC]) to J. Craig (NRC); transmittal letter
for April 1992, "BWR Primary Coolant Pressure Boundary License Renewal
Industry Report,” NUMARC Report Number 90-01.

04/92 NUMARC Report Number 90-01, "BWR Primary Coolant Pressure Boundary
License Renewal Industry Report,” revised April 1992 (attachment to 06/11/92
letter).

05/15/92 NUMARC revised responses to NRC comments and documented AIPs on "BWR
Primary Coolant Pressure Boundary IR (attachment to 06/11/92 letter).

A7 Pressurized Water Reactor Vessel Internals
License Renewal Industry Report NUMARC Report Number 90-05

The public documents associated with NRC staff's review of the IR on “Pressurized Water
Reactor Vessel Internals” are listed below in chronological order.

09/18/90 Letter kfrom E. Griffing (NUMARC) to NRC; Transmittal letter for NUMARC Report
Number 90-05, "Pressurized Water Reactor Vessel Internals License Renewal
Industry Report."

09/90 NUMARC Report Number 90-05, "Pressurized Water Reactor Vessel Internals
License Renewal Industry Report" (attachment to 09/18/90 letter).

01/31/91 Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of staff comments
and request for additional information related to "Pressurized Water Reactor Vessel
Internals License Renewal Industry Report.”

02/03/92 Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
response to (01/29[sic.31]/92) NRC's comments on "PWR Vessel Internals License
Renewal Industry Report.”

08/04/93 Letter from E. Griffing (NUMARC]) to J. Craig (NRC): Transmittal Letter of December

1992, "Pressurized Water Reactor Vessel Internals License Renewal Industry
Report,” NUMARC Report Number 90-05.

12/92 NUMARC Report Number 90-05, "Pressurized Water Reactor Vessel Internals
License Renewal Industry Report,” Revision 1, December 1992 (attachment to
08/04/93 letter).

12/23/92 NUMARC revised responses to NRC comments and documented AIPs on PWR
Internals IR (attachment to 08/04/93 letter).

7/10/96 ‘Letter from Douglas J. Walters (NEI} to Scott F. Newberry (NRC); regarding the list
of components within the scope of the PWR Reactor Pressure Vessel Internals IR
that are susceptible to IASCC.
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A8 Boiling Water Reactor Vessel Internals
License Renewal Industry Report NUMARC Report Number 90-03

The public documents associated with NRC staff's review of the IR on “Boiling Water
Reactor Vessel Internals” are listed below in chronological order.

02/23/90
02/90

07/06/90

11/20/90

11/30/90
01/11/91
02/25/91
03/15/91
03/12/91
03/29/91
04/23/91
06/10/91

07/01/91

NUREG-1557

Letter from E. Griffing (NUMARC]} to W. Travers (NRC); Transmittal letter for
"Boiling Water Reactor Vessel Internals License Renewal Industry Report.”

NUMARC "Boiling Water Reactor Vessel Internals License Renewal Industry
Report" (attachment to 02/23/90 letter).

Letter from J. Craig (NRC) to E. Griffing (NUMARC]); Transmittal of staff comments
and request for additional information related to "Boiling Water Reactor Vessel
Internals License Renewal Industry Report."”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 07/06/90 NRC comments and request for additional information
related to "Boiling Water Reactor Vessel Internals License Renewal Industry
Report."

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of supplemental
staff comments and request for additional information related to "Boiling Water
Reactor Vessel Internals License Renewal Industry Report.”

Memo from R. Parkhill to J. Craig; Summary of 01/10/91 teleconference - status
of NRC evaluation of 11/20/90 NUMARC responses to staff comments related to
"Boiling Water Reactor Vessel Internals License Renewal Industry Report.”

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Summary of 01/22/91
meeting — Status of the resolution of NRC comments on industry reports for the
BWR Reactor Vessel (90-02) and BWR Reactor Vessel Internals (90-03).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 11/30/90 supplemental NRC staff comments and request for
additional information related to BWR Reactor Vessel (90-02) and BWR Reactor
Vessel Internals (90-03) Industry Reports.

NUMARC responses to NRC comments and supplemental comments related to
"BWR Reactor Vessel Internals IR" (attachment to 03/15/91 letter).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); NUMARC response to staff
proposal of the use of ASME Section XI, Appendices VII and VIII code (personnel
qualification).

Memo from R. Parkhill to J. Craig; Summary of 01/22/91 meeting with NUMARC
on resolution of staff comments on license renewal industry reports for the BWR
Reactor Vessel (30-02) and BWR Reactor Vessel Internals (90-03).

Memo from R. Parkhill to J. Craig; Summary of 05/28/91 teleconference - status
of NRC evaluation of 03/15/91 NUMARC response to 11/30/90 supplemental NRC
staff comments.

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal letter for
referenced GE Report RICSIL 055.




07/03/91

06/29/92

06/92

06/11/91

Memo from R. Parkhill to J. Craig; Summary of 06/17/91 meeting with NUMARC
on resolution of supplemental comments on license renewal industry reports for
the BWR Reactor Vessel (90-02) and BWR Reactor Vessel Internals (90-03).

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal letter for June 1,
1992, "BWR Reactor Vessel Internals Industry Report.”

NUMARC "Boiling Water Reactor Vessel Intemals Industry Report," revised June 1,
1992 (attachment to 06/29/92 letter).

NUMARC revised responses to NRC comments and supplemental comments and
documented AIPs on BWR Vessel Int_ernals IR (attachment to 06/29/92 letter).

A9 Class | Structures License Renewal Industry Report
NUMARC Report Number 90-06

The public documents associated with NRC staff's review of the IR on “Class 1 Structures”
are listed below in chronological order.

06/11/90

06/90

10/17/90
01/21/91
02/15/91
03/18/91
04/04/91
05/08/91

05/09/91

12/27/91

Letter from E. Griffing (NUMARC) to W. Travers (NRC); Transmittal Letter for
NUMARC Report Number 90-06, "Class I Structures License Renewal Industry

'Report.”

NUMARC Report Number 90-06, "Class I Structures License Renewal Industry
Report" (attachment to 06/11/90 letter).

Letter from J. Craig (NRC]) to E. Griffirig' (NUMARC); Transmittal of staff comments
and request for additional information related to "Class I Structures License
Renewal Industry Report.”

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal of NUMARC
responses to 10/17/90 NRC staff comments and request for additional information
related to "Class I Structures License Renewal Industry Report.”

Memo from D. Jackson to J. Craig; Summary of 02/14/91 teleconference —status
of NRC evaluation of 01/12/91 NUMARC responses to NRC staff comments related
to "Class I Structures License Renewal Industry Report.”

Memo from D. Tang to J. Craig; Summary for (02/20/91) meeting with Nuclear
Management and Resources Council (NUMARC) — comments/responses resolutmn
for Class I Structures Industry Report. : '

Letter from E. Griffing (NUMARC) to J. 'Cralg (NRC); Transmittal Letter for
referenced NBS Papers on Underground Corrosion of Steel, by W. J. Schwerdtfeger
& M. Romanoff, NBS MN-127, March 1972.

Memo from D. Tang to J. Craig; Summary of 04/12/91 teleconference with
NUMARC - resolution of remaining comments/responses for Class I Structures
Industry Report. ’

Letter from J. Craig (NRC) to E. Griffing (NUMARC); Resolutlon status of NRC staff
comments on Class I Structures Industry Report.

Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal letter for
December 1991, "Class I Structures License Renewal Industry Report,” NUMARC
Report Number 90-06.
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12/91 NUMARC Report Number 90-06, "Class I Structures License Renewal Industry
Report," Revision 1, December 1991 (attachment to 12/27/91 letter).

12/20/91 NUMARC revised responses to NRC comments and documented AIPs on Class 1
Structures IR (attachment to 12/27/91 letter).

A10 Low-Voltage In—Containment Environmentally Qualified Cable
License Renewal Industry Report NUMARC Report Number 9008

The public documents associated with NRC staff's review of the IR on “Low-Voltage In-
Containment, Environmentally Qualified Cable" are listed below in chronological order.

07/31/90 Letter from E. Griffing (NUMARC) to J. Craig (NRC); Transmittal Letter for
NUMARC Report Number 90-08, "Low-voltage In-containment Environmentally
Qualified Cable License Renewal Industry Report."

7/90 NUMARC Report Number 90-08, "Low—Voltage In-Containment, Environmentally
: Qualified Cable License Renewal Industry Report” (attachment to 07/31/90 letter).

11/14/90 Letter from J. Craig (NRC) to E. Griffing (NUMARC); Transmittal of NRC staff
comments and request for additional information related to "Low—Voltage In-
Containment, Environmentally Qualified Cable License Renewal Industry Report."

03/15/91 Letter from E. Griffing (NUMARC]) to J. Craig (NUMARC]); Transmittal of NUMARC
responses to 11/14/90 NRC comments and request for additional information
related to "Low-Voltage In-Containment, Environmentally Qualified Cable License
Renewal Industry Report.”

05/16/91 Memo from P. Shemanski to J. Craig; Summary of 04/16/91 meeting with
NUMARC on resolution of NRC staff comments on Cable In-Containment License
Renewal Industry Report (90-08).

11/20/91 Letter from K. Cozens (NUMARC) to J. Craig (NRC); Transmittal of industry
response to NRC "G-2 Comments," related to "Low-Voltage In-Containment,
Environmentally Qualified Cable License Renewal Industry Report."

11/27/91 Letter from K. Cozens (NUMARC) to J. Craig (NRC); Transmittal of annotated
response to "G-2 Comments," submitted in the 11/20/91 letter.

08/03/92 Letter from E. Griffing (NUMARC) to E. Igne (ACRS}; Transmittal letter for March
1993, "Low-Voltage In-Containment, Environmentally Qualified Cable License
Renewal Industry Report.” and documentation delineating Industry Position on
NRC "G-2 Comments."

08/04/93 Letter from R. Ng (NUMARC) to W. Travers (NRC); Transmittal letter for March
1993, "Low-Voltage Environmentally-Qualified Cable License Renewal Industry
Report," NUMARC Report Number 90-08.

03/93 NUMARC Report Number 90-08, "Low-Voltage Environmentally-Qualified Cable
License Renewal Industry Report,” revised March 1993 (attachment to 08/04/93
letter).

04/07/93 NUMARC Revised responses to NRC comments and documented AIPs on Low-
Voltage Environmentally~-Qualified Cable IR (attachment to 08/04/93 letter).
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Appendix C: Aging Mechanisms and Effects

The following “ARDMs” and their “effects” have been considered to affect Structures and
Components in the reactor containment and Class 1 structures:

Aging Mechanism

Aging Effects

Concrete Structures:

1.
2.
3.

10.
11.

12,
13.

© NSO

Freeze-Thaw
Leaching of Calcium Hydroxide
Aggressive Chemical Attack

Reaction with Aggregates
Elevated Temperature
Iradiation of Concrete

Creep

Shrinkage

Corrosion

Abrasion and Cavitation
Restrain, Shrinkage, Creep, and
Aggressive Environment
Concrete Interaction with Aluminum
Cathodic Protection Current

Structural Steel & Stainless Steel Liner

1.

2.
3.
4,

Corrosion, Local Corrosion,
Atmospheric Corrosion
Elevated Temperature
Irradiation

Stress Corrosion Cracking

Reinforcing Steel (Rebar)

1. Corrosion of Embedded Steel
2. Elevated Temperature
3. Irradiation
Miscellaneous
1. Fatigue
2. Settlement
3. Mechanical Wear
4. Strain Aging (of Carbon Steel)
5. Loss of Prestress '
6. Corrosion of Steel Piles
7. Corrosion of Tendons

Scaling, cracking, and spalling
Increase of porosity and permeability
Increase of porosity and permeability,
cracking, and spalling

Expansion and cracking

Loss of strength and modulus

Loss of strength and modulus
Deformation

Cracking

Loss of material

Loss of material

Cracking of masonry walls

Loss of strength ,
Cathodic protection effect on bond strength

Loss of material

Loss of strength and modulus
Loss of fracture toughness
Crack initiation and growth

Cracking, spaling, loss of bond, & loss of
material

Loss of strength and modulus

Loss of strength and modulus

.Cumulative fatigue damage

Cracking, distortion, increase in component
stress level

Lockup

Loss of fracture toughness

Reduction in design margin

Loss of material

Loss of material

C-1 NUREG-1557




The following “ARDMs” and their “effects” have been considered to affect Structures and
Components in the reactor pressure vessel (RPV), reactor vessel internals, and primary coolant
pressure boundary (PCPB) :

Aging Mechanism Aging Effects
1. Corrosion, Boric Acid corrosion,* Loss of materialt+++
Microbiologically induced corrosion
2. Creep Change in dimension
3. Erosion/Corrosion (E/C) Wall thinning
4. Fatigue Cumulative fatigue damage
5. Stress Corrosion Cracking (SCC)++ Crack initiation and growth
(includes IGSCC, TGSCC, & IASCC)
6. Neutron Irradiation Embrittlement Loss of fracture toughness
7. Stress Relaxation Loss of preload
8. Wear Attrition
9. Thermal Embrittlement+++ Loss of fracture toughness

* Boric acid wastage of external surfaces

++ IGSCC: Intergranular SCC; TGSCC: Transgranular SCC; IASCC: Irradiation assisted SCC.

*+++ Includes thermal embrittlement of cast austenitic stainless steel (CASS)

++++ “Corrosion product buildup "is also included as an effect in PWR vessel internals and BWR pressure vessel
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