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UNITED STATCS OF AMERICA
NUCLEAR REGULATORY COMMISSION

before the
ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
) Docket Nos. 50-445-OL- -

TEXAS UTILITIES ELECTRIC ) 50-446-OL
COMPANY et al. )

)
(Comanche Peak Steam Electric ) (Application for an

Station, Units 1 and 2) ) Operating License)
)

l

j AFFIDAVIT OF HOWARD A- LEVIN

Howard A. Levin, being duly sworn under oath, states

the following:

1. I am a Vice President of Tenera, L.P., the Third

| Party Organization which prepared the "Piping and Supports

Discipline Specific Action Plan" ("DSAP IX"), Rev. 2, June 18,

| 1987. Tenera also prepared the "Discipline Specific Results

Report: Piping and Supports," Rev. 1, August 27, 1987, under the
1 charter of the Comanche Peak Response Team ("CPRT") Program Plan.'

I was the Review Team Leader with the overall responsibility

| within Tenera for the preparation of both DSAP IX and the
!

Discipline Specific Results Report: Piping and Supports. A

statement of my professional qualifications is attached.
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2. The copies of DSAP IX Rev. 2, June 18, 1987 and

.the Discipline Specific Results Report: Piping and Supports

Rev. 1, August 27, 1987 attached hereto are true and correct and

accurately describe the approach methodology, scope and results

of Tenera's overview of the piping and pipe support design

validation.

3. The matters set forth above are based on my

.

personal knowledge and are true and accurate to the best of my
!
i knowledge and belief.

/
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NOWKRD' A.' LfVlN " 'd

Subscribed and sworn to before me this /3 day of May,

1988.
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| Notary Public

m'e: N9 My I, MX u
i My Commission expires on
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HOWARD A. LEVIN
Vice President

Education

M.S. Structural Engineering, Massachusetts Institute of
Technology

B.E. Civil and Mechanical Engineering, Stevens Institute of
Technology

summary of ExDerience

Mr. Levin has more than 15 years of engineering experience, 13
years of this experience in the commercial nuclear field with
emphasis in nuclear plant design and construction, operating
reactor safety, licensing, project management, and federal
regulation. Mr. Levin's consulting activities have focused on the
development of improved methods for design and construction
verification, configuration management, project management and
licensing of nuclear facilities under construction and in opera-
tion. He has provided leadership to an engineering staffs of over
250 professionals and has had responsibility for annual budgets of
ever $20M.

1981 - Present Vice President, TENERA, L.P. Responsible for
development and management of special projects
designed to solve complex engineering, quality and
safety problems associated with the design,
construction, licensing, and operations of power

t

l plants. Responsibilities include supervision of
senior project managers, staffing and busines;

i

'. development.

Vice President, TERA Corporation and Vice
President TENERA Corporation. Responsible for
management of the engineering analysis,
geophysics, and computational analysis divisions
within the company's nuclear services subsidiary.
Responsibilities included direction of a large
staff of angineering professionals engaged in
multidisciplined consulting projects, ranging in
scope from the analysis and design of specific
nuclear plant features to full scope design and
construction verification of entire nuclear
facilities. In this capacity he has frequently
provided an interface with the NRC staff and has
served as an expert witness before the ASIS.
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HOWARD A. LEVIN
Vice President
Page 2

1981 - Present
(Continued) Manager, Engineering, TERA Corporation.

Responsible for the management and implementation
of large engineering projects servicing nuclear
utility and other clients in areas including
engineering mechanics, probabilistic risk
assessment, equipment qualification, seismic

j hazards analysis, systems analysis, and licensing.,

! 1976 - 1981 Technical Assistant to the Director, Division of
Engineering, NRC. Responsible for the development
of policies and programs related to the technical

; review of license applications and operating
reactor safety. Administered technical activities

! in the areas of mechanical, equipment
qualification, structural, materials, chemical,
hydrological, geotechnical, earthquake and
environmental engineering. Represented the
Director and provided testimiony before thre NRC,

|

! ACRS, ASLB, public hearings and industry meetings,
! presenting and justifying technical analyses and
I evaluations.

Program Manager, Systematic Evaluation Program, .

NRC. Responsible for management of the SEP
structural, mechanical, and seismic safety review
of older operating reactors. Responsibilities
included the development of program goals, scope,
technical criteria, budget and scheduling.

Senior Engineer, NRC. Responsible for the review .

of Safety Analysis Report information pertaining
to complex structural, mechanical and materials
issues related to all operating power and research
reactor facilities. Coordinated technical assist-
ance programs; prepared licensing criteria
documents, codes and standards; documented and
presented safety analyses and evaluations
supporting licensing actions.

1974 - 1976 Structural Engineer, Stone and Webster Engineering
Corporation. Responsible for the analysis and
design of nuclear power plent structures, systems
and components for normal and extrema loading
conditions. Specific experience included dynamici

i

analysis and design of structures, pipe rupture

|
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HOWARD A. LEVIN
Vice President
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1974 - 1976
(Continued) restraints, pipe stress analysis, major equipment

supports, liners and conceptual layout and design.
Developed new design concepts for prestressed
concrete containment structures.

1972 - 1974 Held engineering positions with Slattery
Associates and Hercules, Inc. Responsible for
design of structural systems used in construction
of bridges, subways, sewage plants, and process
chemical plants. In charge of field surveying
team.

'
Professional Affiliations

American Society of Civil Engineers
Member, Dynamic Analysis Committee
Chairman, Subgroup on Design and Construction Errors

,

Member, Subgroup on Usas of Seismic Probabilistic Risk
Assessment in the Design Process, Working Group on Seismic
Probabilistic Risk
Member, Working Group on Impact Loadings

Honors and Publications

Sigma Xi Scientific Honorary
Tau Beta Pi Engineering Honorary

| M.I.T. Engineering Resident Fellowship,

U.S. Naval Academy Appointment
; Moles Heavy Construction Award

outstanding Young Men of America

Selected Technical Pacers and Publications
Prestressed Concrete Containments for Nuclear Power Plants;
Operating Experience with Snubbers; Fracture Toughness and
Lamellear Tearing of Component Supports; Equipment Response at the
El Centro Steam Plant During the October 15, 1979, Imperial Valley
Earthquake; Seismic Review of Operating Plants, Systematic
Evaluation Program Seismic Review; Evaluation of Existing Nuclear
Power Plant Facilities for Postulated Heavy Load Drop Consequencc. ;
Seismic Design Guidelines for Existing Nuclear Power Facilities in
Light of an Expanding Data Base of Knowledge; Structural Evaluation
of an Operating Floor Subjected to Postulated Heavy Load Drops;
Assurance of Quality: An Approach to Design and Construction
Verification.
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION [0
'

G i'

BRANC"
before the

ATOMIC SAFETY AND LICENSING BOARD

In the Matter of ) Docket Nos. 50-445-OL
) 50-446-OL

TEXAS UTILITIES ELECTRIC )
COMPANY et al. )

) (Application for an
;

I (Comanche Peak Steam Electric ) Operating License)
L Station, Units 1 and 2) )

CERTIFICATE OF SERVICE
|

|

| I, Thomas A. Schmutz, hereby certify that the foregoing

| APPLICANTS' MOTION FOR AN ORDER RESOLVING ALL PIPING AND PIPE

SUPPORT DESIGN ISSUES was served this 17th day of May 1988, by

i mailing copies thereof (unless otherwise indicated), first class
|

j mail, postage prepaid to:

* Peter B. Bloch, Esquire * Adjudicatory File (2 copies)
Chairman Atomic Safety and Licensing
Atomic Safety and Licensing Board Panel Docket

,

| Board U.S. Nuclear Regulatory
O.S. Nuclear Regulatory Commission'

Commission Washington, D.C. 20555
Washington, D.C. 20555

Assistant Director for
* Alan S. Rosenthal, Esq. Inspection Programs
Chairman Comanche Peak Project Division
Atomic Safety and Licensing U.S. Nuclear Regulatory

Appeal Panel Commission J

U.S. Nuclear Regulatory P.O. Box 1029
Commission G ranbu ry , .1DC 76048

( Washington, D.C. 20555
l

l

l
~

*/ Asterisk indicates service by hand or overnight courier,

|
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*Juanita Ellis Robert D. Martin
President, CASE Regional Administrator,
1426 South Polk Street Region IV
Dallas, TX 75224 U.S. Nuclear Regulatory

Commission
William R. Burchette, Esquire 611 Ryan Plaza Drive
Heron, Burchette, Ruckert, Suite 1000

& Rothwell Arlington, Texas 76011
Suite 700
1025 Thomas Jffferson St., N.W. *Dr. Kenneth A. McCollom
Washington, D.C. 20007 Administrative Judge

1107 West Knapp
* William L. Clements Stillwater, Oklahoma 74075
Docketing & Service Branch
U.S. Nuclear Regulatory Joseph Gallo, Esquire

Commission Hopkins & Sutter
Washington, D.C. 20555 Suite 1250

1050 Connecticut Avenue, N.W.
* Billie Pirner Garde Washington, D.C. 20036
Government Accountability

Project *Janice E. Moore, Esquire
Midwest Office Office of the General Counsel
104 E. Wisconsin Avenue - B U.S. Nuclear Regulatory
Appleton, WI 54911-4897 Commission:

Washington, D.C. 20555
Susan M. Theisen, Esquire

! Assistant Attorney General * Anthony Roisman, Esquire
Attorney General of Texas 1401 New York Avenue, N.W.
Environmental Protection Division Suite 600

| P.O. Box 12548 Washington, D.C. 20005
| Austin, Texas 78711-1548
i Lanny A. Sin <in

Robert A. Jablon, Esquire Christic Institute
Spiegel & McDiarmid 1324 North Capitol Street
1350 New York Avenue, N.W. Washington, D.C. 20002r

I Washington, D.C. 20005-4798
Nancy Williams

* Elizabeth B. Johnson CYGNA Energy Services, Inc.
Oak Ridge National Laboratory 2121 N. California Blvd.
P.O. Box X Building 3500 Suite 390
Oak Ridge, Tennessee 37830 Walnut Creek, CA 94596

*Dr. Walter H. Jordan David R. Pigott
881 West Outer Drive Orrick, Herrington & Sutcliffe
Oak Ridge, Tennessee 37830 600 Montgomery Street.

San Francisco, CA 94111
.
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* Robert A. Wooldridge, Esquire
Worsham, Forsythe, Sampels

& Wooldridge
2001 Bryan Tower, Suite 3200
Dallas, Texas 75201

*W.G. Counsil
Executive Vice President
Texas Utilities Electric -

Generating Division
400 N. Olive, L.B. 81
Dallas, Texas 75201'

<$i W.4 / 1M-

Thomas A. Schmutz /

| Dated: May 17, 1988
!
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EXECUTIVE SUMMARY*

(

This Project Status Report (PSR) summarizes the systematic validation process
for safety-related large bore piping (larger than 2 in. nominal pipe size) and
pipe supports implemented by Stone & Webster Engineering Corporation - Pipe
Stress Analysis and Support Project (SWEC-PSAS) at Comanche Peak Steam Electric
Station (CPSES) Unit I and Common . This Project Status Report (PSR) presents1

the results of the design validation and describes the Post-Construction Hard-
ware Validation Program (PCHVP). SWEC-PSAS's activities were governed by the
TU Electric Corrective Action Program (CAP) which required SWEC-PSAS to:

1. Establish a consistent set of CPSES safety-related piping and pipe
support design criteria that complies with the CPSES licensing
commitments.

2. Produce a set of design control procedures that assures compliance
with the design criteria.

3. Evaluate systems, structures, and components, and direct the correc-
tive actions recommended by the Comanche Peak Response Team (CPRT)
and those determined by the Corrective Action Program (CAP) inves-
tigations to be necessary to demonstrate that systems, structures,
and components are in conformance with the design.

4. Assure that the validation resolves the piping-related design and
hardware issues identified by the Comanche Peak Response Team (CPRT),

( external sources 2, and the Corrective Action Program (CAP).

3 Common refers to areas in CPSES that contain both Unit 1 and Unit 2 sys-
tems, structures, and components

2 External issues are issues identified by the following:

NRC Staff Special Review Team (SRT-NRC)
NRC Staff Special Inspection Team (SIT)
NRC Staff Construction Appraisal Team (CAT)
Citizens Association for Sound Energy (CASE)
Atomic Safety and Licensing Board (ASLB)
NRC Region IV Inspection Reports
NRC Staff Technical Review Team (TRT) [SSERs 7-11]
CYGNA Independent Assessment Program (IAP)

Comanche Peak Response Team (CPRT) issues are issues identified by the

following:

CPRT Design Adequacy Program (DAP)
CPRT Quality of Construction Program (QOC)

I iv
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.I S. Validate that the design of safety-related piping systems is in con-
formance with the licensing commitments and that the installed hard- ,

ware is in conformance with the validated design.

6. Produce a set of consistent and validated design documentation.

A consistent set of design criteria for CPSES safety-related piping and pipe
supports has been developed and used by SWEC-PSAS for the design validation
process. This set of design criteria and methodologies is in conformance with
the CPSES licensing commitments. It has been independently and extensively
reviewed and was accepted by Comanche Peak Response Team (CPRT) and by CYGNA
Energy Services (CYGNA).

SWEC-PSAS established design control procedures to implement the design cri-
teria and methodologies described above, and to govern the work flow and
technical interfaces with other disciplines, for both the design and hardware
validation processes. These procedures specify the processes (such as the
validation of piping system inputs, piping and pipe support checklists, do,cu-
mentation control, and final reconciliation) that have been implemented
throughout the safety-related large bore piping and pipe supports Corrective
Action Program (CAP).

SWEC-PSAS has performed analyses to validate the design of as-built CPSES
Unit 1 and Common safety-related large bore piping and pipe supports 3 The
results are documented in 384 pipe stress analysis packages * that contain
approximately 12,020 pipe supports. The as-built hardware for safety-related

large bore piping and pipe supports is being validated to the design by the
! Post-Construction Hardware Validation Program (PCHVP).

Methodologies have been incorporated into the SWEC-PSAS design criteria and the
Post-Construction Hardware Validation Program (PCHVP) implementation procedures
which have resolved the piping-related design and hardware issues identified by
the Comanche Peak Response Team (CPRT), external sources, and the Corrective
Action Program (CAP). Consequently, the validated design of the CPSES safety-
related large bore pipe and pipe supports has resolved these piping-related
issues.

The Post-Construction Hardware Validation Program (PCHVP) assures that the
safety-related large bore piping and pipe supports are installed in confor-

Analysis of the ASME Section III (Reference 22) Code Class 1 piping for the3

Corrective Action Program (CAP) was performed by Westinghouse. SWEC performed
the analysis of the ASME Section III Code Class 1 pipe supports as well as
the ASME Section III Code Class 2 and 3 piping and pipe supports.

4The term "pipe stress analysis package" is used in this Project Status Report
to describe the engineering documentation required to validate the design
adequacy of piping.

L v
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A mance with the validated design. Sk'EC-PSAS has reviewed and revised the CPSES

( piping-related installation specifications, construction procedures, and

reviewed quality control inspection procedures to assure that the validated
design requirements are implemented. The Post-Construction Hardware Validation
Program (PCHVP) for safety-related large bore piping and pipe supports, in-
cluding the inspections, engineering walkdowns and evaluations, implements the
corrective actio.as recomended by the Comanche Peak Response Team (CPRT), as
well as those required by Corrective Action Program (CAP) investigations.

Sk'EC-PSAS will provide TU Electric a complete set of validated design documen-
tation for CPSES safety-related large bore piping and pipe supports, including
the pipe stress and pipe support calculations, drawings, and interface disci-
pline transmittals. This documentation, in conjunction with the updated speci-

and procedures, can provide the basis for CPSES configuration con-ficationsto facilitate maintenance and operation throughout the life of the plant.5tro1

In-depth quality and technical audits have been performed by Sk'EC Quality
Assurance, TU Electric Quality Assurance, and the independent Engineering
Functional Evaluations (EFE). These audits, in addition to the third party
overview performed by TENERA, L.P. (TERA) for Comanche Peak Response Team

| (CPRT) assured that the Sk'EC-PSAS procedures and the established design|

criteria complied with the licensing comitments.

The Unit 1 and Comon safety-related large bore piping and pipe supports Cor-
redtive Action Program (CAP) validates that:

The design of the large bore piping and pipe supports complies with*
4 the CPSES licensing comitments.

* The as-built safety-related large bore piping and supports comply
with the validated design.

The large bore piping and pipe supports comply with the CPSES licens-*

ing comitments and will perform their safety-related functions.

control is a system to assure that the design and hardware* Configuration
remain in compliance with the licensing comitments throughout the life of the
plant.

.
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h ABBREVIATIONS AND ACRONYMS

(
AISC American Institute of Steel Construction
ANSI American National Standards Institute
ARS Amplified Response Spectra
ASLB Atomic Safety and Licensing Board
ASME Section III American Society of Mechanical Engineers, Boiler

and Pressure Vessel Code, Section III, Division 1,
Nuclear Power Plant Components

BRP Piping Isometric Drawing
CAP Corrective Action Program (TU Electric)
CASE Citizens Associatior for Sound Energy

CAT Construction Assessment Team (NRC)
CFR Code of Federal Regulations
CMC Component Modification Card
CPE Comanche Peak Engineering (TU Electric)
CPPP Comanche Peak Project Procedure
CPRT Comanche Peak Response Team (TU Electric)
CPSES Comanche Peak Steam Electric Station
CYGNA CYGNA Energy Services
DAP Design Adequacy Program (CPRT)
DBCP Design Basis Consolidation Program (SWEC-PSAS)
DBD Design Basis Document
DCA Design Change Authorization
D1R Discrepancy Issue Report (CPRT-DAP)
DR Deviation Report

( DSAP Discipline Specific Action Plan (CPRT)
DVP Design Validation Package
DWG Design Drawing
EA Engineering Assurance (SWEC)
Ebasco Ebasco Services Incorporated
EFE Engineering Functional Evaluation
FSAR Final Safety Analysis Report
FVM Field Verification Method
GIR Generic Issues Report
HELB High-Energy Line Break
HVAC Heating, Ventilation, and Air-Conditioning
IAP Independent Assessment Program (CYGNA)
IEB Inspection and Enforcement Bulletin (NRC)
Impell Impell Corporation

| ISAP Issue-Specific Action Plan (CPRT)
| IWA Integral Welded Attachment
! LOCA Loss-of-Coole.at Accident
| MELC Moderate En*.rgy Line Crack

NCR Nonconformance Report
NOV Notice of Violation (NRC)
NRC United States Nuclear Regulatory Commission
NRR Office of Nuclear Reactor Regulation (NRC)
NSSS Nuclear Steam Supply System (Westinghouse)

I vii
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NUREG NRC Document

{
NUREG/CR NRC Document Developed by NRC Contractor
PCHVP Post-Construction Hardware Validation Program

PM Project Memorandum
PSAS Pipe Stress Analysis and Support
PSR Project Status Report
PWR Pressurized Water Reactor
QA Quality Assurance
QAAD Quality Assurance Auditing Division (SWEC)
QC Quality Control

QOC Quality of Construction and QA/QC Adequacy
Program (CPRT)

RIL Review Issue List (CYGNA)
SDAR Significant Deficiency Analysis Report (TU Electric)
SER Safety Evaluation Report (NRC, FUREG-0797)
SIT Special Inspection Team (NRC Staff)
SRT Senior Review Team (CPRT)
SRT-NRC Special Review Team (NRC)
SSE Safe Shutdown Earthquake
SSER Supplemental Safety Evaluation Report (KRC,

NUREG-0797)
SWEC Stone & Webster Engineering Corporation
SWEC-PSAS Stone & Webster Engineering Corporation - Pipe

Stress and Support Project

TAP Technical Audit Program (TU Electric)
TERA TENERA, L. P.
TET Thermal Expansion Testing
TRT Technical Review Team (NRC Stafif, SSERs 7-11)
UT Ultrasonic Testing

VHG Vibration Monitoring Group

VPB Vendor Program Brar.ch (NRC)

.
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1.0 INTRODUCTION

(
' In October 1984, TU Electric established the Comanche Peak Response Team (CPRT)

to evaluate issues that have been raised at CPSES and to prepare a plan for
resolving those issues. The Comanche Peak Respcase Team (CPRT) program plan
was developed and submitted to the NRC.

In mid-1986, TU Electric performed a qualitative and quantitative review of the
preliminary results of the Comanche Peak Response Team (CPRT) (References 80
and 81). This review identified that the Comanche Peak Response Team (CPRT)

very broad in scope and included each discipline. TU Electricissues were
decided that the appropriate method to correct the issues raised and to identi-
fy and correct any other issues thet potentially existed at CPSES would be
through one integrated program rather than a separate program for each issue.
TUElectricdecidedtoinitiateacomprehensiveCorrectiveActionProgram(CAPj
(Reference 49) to validate the entirety of CPSES safety-related designs.1,
The scope of the Corrective Action Program (CAP) has the following objectives:

Demonstrate that the design of safety-related systems, structures and*
components complies with licensing commitments.

Demonstrate that the existing systems, structures and components are*

in compliance with the de. sign ; or develop modifications which will
bring systems, structures, and components into compliance with
design.

* Develop procedures, an organizational plan, and documentation to
[ maintain compliance with licensing commitments throughout the life of

CPSES.

The Corrective Action Program (CAP) is thus a comprehensive program to validate
| both the design and the hardware at CPSES, including resolution of specific
,

Comanche Peak Response Team (CPRT) and external issues.
!

3 Portions of selected nonsafety-related systems, structures and components are
included in the Corrective Action Program (CAP). These are Seismic Cate-
gory II systems, structures and components, and Fire Protection Systems.

2 Nuclear Steam Supply System (NSSS) design and vendor hardware design and
their respective QA/QC programs are reviewed by the NRC independently of,

| CPSES, and are not included in the Corrective Action Program (CAP) as noted in
t

| SSER 13; however, the design interface is validated by the CAP.
|

,

| (
1-1
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TU Electric contracted and provided overall management to Stone & Webster Engi-
( neering Corporation (SWEC), Ebasco Services Incorporated (Ebasco), and Impell

Corporation (Impell) to implement the Corrective Action Program (CAP) and di-
vided the CAP into eleven disciplines as follows:

Discipline Responsible Contractor

Mechanical SWEC
-Systems Interaction Ebasco
-Fire Protection Impell

Civil / Structural SWEC
Electrical SWEC
Instrumentation & Control SWEC
Large Bore Piping and Pipe SWEC-PSAS

Supports
Cable Tray and Cable Tray Hangers Ebasco/Impell
Conduit Supports Trains A,B, & C >2" Ebasco
Conduit Supports Train C < 2" Impell
Small Bore Piping and Pipe Supports SWEC-PSAS

Heating, Ventilating, and Air Ebasco
Conditioning (HVAC)

Equipment Qualification .spall

A Design Basis Consolidation Program (DBCP) (Referene 30) was developed to
define the methodolorr by which SWIC-Pipe Stress and Support Proj ect (SWEC-
PSAS) performed the design and hardware validation. The approach of this DBCP
is consistent with other contractors' efforts and produs.s.

( The design validation portion of the Corrective Action Program (CAP) identified
the design-related licensing commitments. The design criteria were developed
from the licensing commitments and consolidated in the Design Basis Documents
(DBDs) (References 1, 2, 3, 61, and 62). The DBDs identify the design criteria
for the design validation effort. If the existing design did not satisfy the
design criteria, it was modified to satisfy the criteria. The design valida-
tion effort for each of the eleven Corrective Action Program (CAP) disciplines
is documented in Design Validation Packages (DVPs). The Design Validation

| Packages (DVPs) provide the documented assurance (e.g. , calculations and draw-
! ings) that the validated design meets the licensing commitments, including res-

olution of all Comanche Peak Response Team (CPRT) and external issues.

The design validation effort revised the installation specifications to reflect
the validated design requirements. The validated installation specifications
also contain the inspection requirements necessary to assure that the as-built'

hardware complies with the validated design.

The hardware validation pertion of the Corrective Action Program (CAP) is im-
plemented by the Post-Construction Hardware Validation Program (PCHVP), which

| demonstrates that existing systems, structures, and components are ih comp 11-
! ance with the installation specifications (validated design), including the

modifications that are necessary to bring the hardware into compliance with the
validated design.

1-2
i

|
,

{
F

_- . . _ . , . ~ . - ,-. , - -., - - . .,



. _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ . - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

l

|
.. |

|

The results of the performance of the Corrective Action Program (CAP) for each.'
Idiscipline are described in a Project Status Report (PSR). This Project Status

Report (PSR) describes the results for the Large Bore Piping and Pipe
Supports - Corrective Action Program (CAP). ,

|

SWEC-PSAS performed a comprehensive design validation of safety-related large
bore piping and pipe supports for Comanche Peak Steam Electric Station (CPSES)
in order to demonstrate that the design of piping systems and supports complies
with licensing commitments, and is performing the Post-Construction Hardware
Validation Program (PCHVP) to demonstrate that the as-built piping and pipe
supports comply with the validated design. SWEC-PSAS was initially contracted
by TU Electric in 1985 to validate large bore p! ping and pipe supports at
CPSES. When the TU Electric Corrective Action Progrse was created in 1986, it
incorporated and expanded the existing SWEC-PSAS program. The validation pro-
cess is conducted in accordance with the Piping - Design Basis Consolidation
Program (Piping-DBCP), which controls implementation of the piping portion of
the TL Electric Corrective Action Program (CAP). The Large Bore Piping and
Pipe Support Corrective Action Program (CAP) encomnassed the Comanche Peak
Response Team Action Plan DSAP IX, Piping and Pipe Supports Discipline Specific
Action Plan (CPRT-DSAP IX) (Reference 4). The Piping and Pipe Supports -
Corrective Artion Program (CAP), shown schematically in Figure 1-1, was

developed by SWEC-PSAS to implement the corrective actions for the large bore
piping and pipe supports discipline following the directions specified in the
TU Electric's Corrective Action Program (CAP). The design bases of the Large
Bore Piping and Pipe Support - Corrective Action Program (CAP) are contained
within a consolidated set of CPSES Design Basis Documents (DBDs) for safety-
related piping and pipe supports.

I' Validation of the CPSES large bore piping and pipe supports 4.s accomplished by
pipe stress and pipe support analyses and implementation of requirad field mod-
ifications. The results and the methodology used in implementiug both the de-
sign and hardware-related validations for Unit I and Common large ' ore piping ,

and pipe supports are presented in this Project Status Report (PSR).

This Large Bore Piping and Pipe Supports Project Status Report (PSR) represents
road map of the validation effort from the early stages of design criteriaa

|
development through the establishment and implementation of the detailed design
and design control procedures. The report traces the updating of design /
installation specifications, construction and Quality Control (QC) procedures,
the implementation of the Post-Construction Hardware Validation Program (PCHVP)
to validate the as-built piping and pipe support design, and the completion of
the Unit I and Common large bore pipe stress analysis packages and pipe support
calculations,

i
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2.0 PURPOSE

The - purpose of this Project Status Report (PSR) is to demonstrate that the |

safety-related large bore piping and pipe supports in Unit 1 and Common are in
conformance with the CPSES licensing commitments, satisfy the design criteria,
and will satisfactorily perform their safety-related functions. ,
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3.0 SCOPE
k

The scope of the Corrective Action Program (CAP) implemented for CPSES Unit I
and Common large bore piping and pipe supports as summarized in this Project .

Status Report (PSR) includes:

1. Seismic Category 1 |1

* ASME Section III Code Class 2 and 3 piping and pipe supports.

* ASHI Section III Code Class 1 pipe supports.

22. Seismic Category II
,

* Piping and supports required to be included as extensions of a
Seismic Category I Pipe Stress Analysis Package.

Piping and supports of' high and moderate energy lines which are*

computer analyzed (for break and crack postulation purposes).

* Other piping and supports, the failure of which could cause dam-
age to Seismic Category I structures, systems, or components.

The CPSES Piping and Pipe Supports Corrective Action Program (CAP) is shown
schematically in Figure 1-1 and discussed below. The program requires:

1. Establishment of large bore piping and pipe support design criteria
[' which comply with licensing commitments.

2. Development of the Design Basis Documents (DBDs) for CPSES large bore
piping and pipe supports, which contain the design criteria. These

't

3 Structures, systems, and components that are designed and constructed to with-
stand the effects of the Safe Shutdown Earthquake (SSE) and remain functional
are designatt! as Seismic Category I in accordance with the requirements of NRC
Regulatory Guide 1.29 (Reference 78). All ASME Section III Code Class 1, 2,

and 3 piping and pipe supports in CPSES are Seismic Category I.

2Those portions of structures, systems, or components whose continued function
la not required, but whose failure could reduce the functioning of any Seismic
Category I systee or component required to satisfy the requirements of Regu-
latory Guide 1.29 to an unacceptable safety level or could result in inca-
pacitating injury to occupac. s of the control room, are designated Seismic
Category II and are designed and constructed so that the Safe Shutdown Earth-
quake (SSE) would not cause such failure. ;

..
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\/ Design Basis Documents (DBDs) provide the basis for corrective and'

(-
preventive actions through the life of the plant. These documents
also identify the updated design / installation specifications, Quality
Control (QC)/ Construction procedures, and technical and design control
procedures used in the validation process.

1
' 3. Implementation of design and hardware validations, consisting of anal-

ysis, identification and implementation of necessary modifications,
and field verifications as identified in the Post-Construction Hard-
ware Validation Program (PCNVP). The as-built design of all large

bore piping and pipe supports is validated by Quality Control (QC)
inspections, engineering walkdowns, and ecgineering evaluations.
Analysis results are documented in Large Bore Piping Design Validation
Packages (DVPs)..

4. Resolution of the design and hardware-related issues of CPSES large
bore piping and pipe supports and implementation of a corrective ac-
tion plan for closure of these issues. These issues include external

;

issues, Comanche Peak Response Team (CPRT) issues, and issues identi-'

fied during the performance of the Corrective Action Program (CAP)
(See Section 4.0).

5. The validated design documentation forms the basis for configuration
control of CPSES large bore piping and pipe supports. The validated

>

design documentation and updated procedures / specifications will be
provided to TV Electric to facilitate operation, maintenance, and fu-
ture modifications following issuance of an operating license.

Within Section 5.1, Section 5.1.1 describes the methodology by which the CPSES
licensing commitments were identified, the design criteria were established, and
the procedures were developed.. These technical and design control procedures,

,

in conjunction with the CPSES quality assurance procedures and design and in-
stallation specifications that were updated to meet the corrective actions for'

large bore piping and supports, are consolidated in the CPSES Design Basis Docu-
ments (DBDs).

Section 5.1.2 describes the design validation process, including the calculation
input / output reviews and interf ace requirements with other disciplines, and the
preoperational testing program.

Section 5.1.3 descrites the Post-Construction Hardware Validation Program
(PCHVP) process and the procedures for field verifications (inspections, engi-
neering walkdowns, and engineering evaluations) required to be implemented to
validate that the as-b.iilt large bore piping and pipe supports are in compliance
with the design documentation.

Section 5.2 presents a summa ry o f the desigt validation and Post-Construction
Hardware Validation Proscam (PCKVP) residts, including the hardware modifica-
tions resulting from the Cerrective Action Program (CAP).

Section 5.3 describes the quality assurance program implemented for the valida-
tion process, including the SWEC Engineering Assurance audits, the Engineering

( 3-2
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Functional Evaluation (EFE) audits, and the TU Electric Technical Auditing Pro-
I gram audits.

Section 5.4 describes the SWEC-PSAS inputs to the TU Electric preventive actions
including the training of TU Electric Comanche Peak Engineering (CPE) personnel
and the transfer of a complete set of the validated design documentation and
procedures to CPE. This documentation and procedures ;an provide the basis for
CPSES configuration control throughout the life cf the plant.

The des g. of the Unit 1 and Common large bore piping and pipe supports has been
validateu as follows:

Number of Large Bore
Pipe Stress Analysis Number of

Description Packages Pipe Supports

Unit I and Common - ASMI 338 (SWEC-PSAS) 10,459 (SWEC-PSAS)
Section III Code Class 2
and 3 (Seismic Category I)

Unit I and Common - ASME 30 (Westinghouse) 990 (SWEC-PSAS)
Section III Code Class 1
(Seismic Category I)

Unit 1 - High Energy 16 (SWEC-PSAS) 574 (SWEC-PSAS)
(Seismic Category II)

TOTAL 384 12,023

Appendix A of this Project Statua Report (PSR) describes the details of Corree-
tive t.ction Program (CAP) resolution of the Comanche Peak Response Team (CPRT) t

| and external issues.

Aplendix B of this Project Status Report (PSR) describes the details of resolu-
tions of issues identified during the performance of large bore piping and pipe
supports Corrective Action Program (CAP). These issues are Significant Defi-

ciency Analysis Reports (SDARs) (10CFR50.55(e)) (Reference 58) initiated by
TU Electric.

Appendix C of this Project Status Report (PSR) describes the preventive action
taken resulting from the implementation of the large bore piping and pipe sup-
ports Corrective Action Program (CAP).

r

.'

('
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# 4.0 SPECIFIC ISSUES
( !

IThe large bore piping and pipe supports Corrective Action Program (CAP) re-'

solved all the Comanche Peak Response Team (CPRT) issues, external issues, and
issues identified during the pe rf o rmance of CAP. This section presents a
listing of piping-related issues addressed in this Project Status Report (PSR).
Technical review and resolution of external and Comanche Peak Response Team
(CPRT) issues are described in Appendix A, including respcases to the NRC staff
evaluations within the CPSES Supplements to Safety Evaluation Report (SER)
(Reference 28). Resolutions and corrective action taken for issues identified
during the performance of the Corrective Action Program (CAP) are described in
Appendix B.

External issues were identified in the Large Bore Piping and Pipe Supports Ge-
neric Issues Report (GIR) (References 5 and 35). This Generic Issues Report

(GIR) was transmitted to NRC, Citizens Association for Sound Energy (CASE), and
CYGNA Energy Services (CYGNA). Comanche Peak Response Team (CPRT) contracted
TENERA , L. P. (TERA) to perform the Third Party overview (Reference 79) for the
completeness and adequacy of these issues / resolutions, and the overview of cor-
rective actions implemented by SWEC-PSAS to resolve these issues. The results
of these Third Party overviews are presented by TENERA, L.P. (TERA) in the Dis-
cipline Specific Results Report (Reference 46).

Comanche Peak Response Team (CPRT) and external issues are listed below (issue
number corresponds to subappendix number in Appendix A):

Issue No. Issue Title
[

'

Al Richmond Inserts
A2 Local Stress in Piping

A3 Wall-to-Wall and Floor-to-Ceiling Supports

A4 Pipe Support / System Stability
A5 Pipe Support Generic Stiffness
A6 Uncinched U-Bolt Acting as a Two-Way Restraint
A7 Friction Forces

! A8 AWS Versus ASME Code Provisions
A9 A500, Grade B, Tube Steel
A10 Tube Steel Section Properties
All U-Bolt Cinching

A12 Axial / Rotational Restraints
i A13 Bolt Hole Cap
| A14 OBE/SSE - Damping

| A15 Support Mass in Piping Analysis
A16 Programmatic Aspects and QA Including Iterative'

Design
A17 Mass Point Spacing
A18 High-Frequency Mass Participation

i

A19 Fluid Transients'

A20 Seismic Excitation of Pipe Support. Mass
A21 Local Stress in Pipe Support Members
A22 Safety Factors
A23 SA-36 and A307 Steel

(
I 4-1
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A24 U-Bolt Twisting'
'

'( Issue No. Issue Title

A25 Fischer/ Crosby Valve Modeling/ Qualification .

A26 Piping Modeling |
A27 Welding
A28 Anchor Bolts /Embedment Plates
A29 Strut / Snubber Angularity
A30 Component Qualification
A31 Structural Modeling for Frame Analysis
A32 Computer Program Verification and Use
A33 Hydrotest
A34 Seismic /Nonseismic Interface
A35 Other Issues
A36 SSER-8 Review
A37 SSER-10 Review
A38 SSER-11 Review

| A39 CPRT Quality of Construction Review on Piping and,

! Pipe Supports
t Issues identified during the performance of the Corrective Action Program
|
!

(CAP) are listed below (issue number corresponds to subappendix nunber in
Appendix B):

Issue No. Issue Title
|~

B1 SDAR-CP-86-33, Stiffness Values for Class 1 Stress
( Analysis

B2 SDAR-CP-86-36, Large Bore Piping and Pipe Supports
B3 SDAR-CP-86-63, Pipe Support Installations
B4 SDAR-CP-86-67, Preoperational Vibration Test Criteria

i B5 SDAR-CP-86-73, ASME Snubber Attachment Brackets

|

|

1

*
i

I
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5.0 CORRECTIVE ACTION PROGRAM METH'0DOLOGY AND RESULTS

k 5.1 METHODOLOGY AND WORK PERFORMED

5.1.1 Licensing Commitments, Design Criteria, and Procedures

SWEC-PSAS reviewed the piping-related CPSES licensing documentation (such as
the FSAR (Reference 26), NRC Regulatory Guides, NRC Inspection and Enforcement
Bulletins, ASME Section III Code, and NRC/TU Electric correspondences) and
identified licensing commitments related to the large bore piping and pipe sup-
ports. SWEC-PSAS established design criteria to assure compliance with the
licensing commitments. The design criteria are documented in the Design Basis
Documents (DBDs). SWEC-PSAS then developed design procedures which encompass
the following:

* Design criteria

Resolution of Comanche Peak Response Team (CPRT) and external issues*

SWEC's experience gained through the design of piping and pipe sup-*

ports for several recently licensed and operating United States nu-
clear power plants

* Regulatory and Professional Society Guidance, such as applicable
codes and standards; Welding Research Council Bulletin 300, Technical
Positions on Criteria Establishment (Reference 13); and Sections 3.6,
3.7, and 3.9 of NUREG-0800 (Reference 7).

,

( SWEC-PSAS Procedures CPPP-7 (Reference 8) and CPPP-6 (Reference 9) are the pri-
mary technical and design control procedures, respectively, for the large bore
piping and pipe supports Corrective Action Program (CAP).

Engineering methodology, based on SWIC-PSAS experience, has been incorporated
within the SWEC-PSAS procedures. A list of typical technical and design con-

trol practices that are specified within the SWEC-PSAS procedures is presented
in Table 5-9.

The governing procedures implementing the Corrective Action Program (CAP) of
large bore pipi.e and pipe supports are shown in Figure 5-1. These procedures
assure complianct with the design criteria and the resolution of the Comanche
Peak Response Tean (CPRT) and external issues.

To assure that the licensing commitments related to large bore piping and pipe
supports have been identified, appropriate design criteria established, and
procedures developed which comply with the design criteria, several audits and
overviews were conducted by the SWEC Corporate Quality Assurance Program and
the Comanche Peak Response Team (CPRT). SWEC Quality Assurance audits were
performed as described in Section 5.3. The Comanche Peak Response Team (CPRT)
overview was performed by TENERA, L.P. (TERA), and the overview of SWIC-FSAS
implementation is performed by the TU Electric Technical Audit Program (TAP).
The TENERA, L.P. (TERA) conclusions are discussed in detail in the TERA

( 5-1
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Discipline Specific Results Report: Piping and Supports (DAP-RR-P-001),
Revision 1. In this report, TENERA, L.P. (TERA) states on page 1-2:

"SWEC procedures were reviewed fer compliance with applicable CPSES FSAR
and licensing criteria. Licensing commitments applicable to CPSES were
used to establish a listing of criteria which were then used to check SWIC
procedures. The procedures were determined to be in compliance either
with the existing criteria or criteria changes that were accepted by the
NRC for submittals as FSAR amendments (see NRC letter to TUGC0 dated
November 4, 1986, Reference 7.4)."

The TU Electric Technical Audit Program (TAP) is auditing the Corrective Action
Program (CAP) to assure that the design criteria are reconciled with the li-
censing commitments. In addition, CYGNA Energy Services (CYGNA) has reviewed
and accepted SWEC-PSAS's resolution of piping and pipe supports issues that
were identified by the Independent Assessment Program (IAP) of CYGNA.

5.1.1.1 Verificatice .nd Validation of Design Methodology

SWEC-PSAS pe rfo rmed two separate walkdowns of samples af Unit I and Common
as-built large bore piping systems to verify and refine the design methodology
used for the design validation process. These walkdowns were performed by ex-
perienced SWEC-PSAS personnel and are described below.

The first walkdown, called the Large Bore Walkdown, was conducted in accordance
with SWEC-PSAS Procedure CPPP-5 (Reference 14). The results of this walkdown
are documented in Reference 15. The large bore piping walkdown was performed

( to determine whether the existing design documentation was adequate to initiate
the pipe stress analyses. As a result of this walkdown, the tolerance for ori-
entation of pipe supports was tightened. The orientation of all large bore

pipe supports, valves with extended operators, and component supports was rein-
spected, and the as-built condition was documented. Other design documentation
which was inspected and reviewed was determined to be adequate to initiate pipe
stress analyses.

The second walkdown, called the EnE neering Walkdown, was performed in accor-i

dance with SWEC-PSAS Procedure CPPP-8 (Reference 10) to determine:
1

* Whether there were any additional technical issues related to the
f ur.ctional behavior of the piping system that should be evaluated
during the Corrective Action Program (CAP).

* Whether additional design inputs (or refinements thereof), guide-
lines, or procedures were necessary to complete the large bore piping
and pipe support validation effort.

The engineering walkdown was performed by 10 teams composed of both SWEC-PSAS
pipe stress and pipe support engineers and encompassed 70 Unit 1 and Common

I large bore pipe stress analysis packages, including approximately 2,400 pipe
supports. The results of this walkdown are documented' in Reference 11. This'

walkdown ideetified the need for additional refinements that were then

( ( 5-2
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incorporated into the technical procedure, CPPP-7, and design control proce-
dure, CPPP-6 (such as the requirement to validate the valve stem extension de-
picted on the as-built drawing, which was incorporated into CPPP-6, see also

g
Table 5-9).

The engineering walkdown resulted in assurance that no additional technical
issues existed, and that the SWEC-PSAS procedures, with the refinements incor-
porated, were satisf actory to perform the validation of the large bore piping
and pipe supports.

Evaluation of Deviation Reports from CPRT - Quality of Construction (QOC)
Program

SWEC-PSAS reviewed Deviation Reports (DRs) related to the piping system valida-
tion program generated by the Quality of Construction (QOC) program of the
Comanche Peak Response Team (CPRT), as discussed in Subappendix A39. This re-
view was pe rfo rmed in accordance with SWIC-PSAS Procedure CPPP-18 (Refer-
ence 17). The purpose of the review was to determine whether any additional
refinement of SWIC-PSAS's design procedures was necessary, and to identify any
deviations that should be specifically or generically addressed for potential
impact on the piping Corrective Action Program (CAP). The review concluded
that there were no changes required in the design procedures to account for the
Deviation Reports (DRs) identified by the Quality of Construction program (QOC)
(Reference 18). However, certain attributes for piping and pipe supports were
added to the piping and pipe supports Post-Construction Hardware Validation
Program (PCRVP) inspection attribute matrix as a result of the Deviation Report
(DR) reviews. Corrective action for the hardware-related concerns identified
by the Quality of Construction program (QOC) or SWEC-PSAS, such as missing
washers, spacers, and locking devices, is implemented through the TU Electric,

Post-Construction Hardware Validation Program (PCHVP) as described in

Section 5.1.3.

5.1.1.2 Resolution of Piping-Related Design Issues

SWEC-PSAS evaluated the issues described in Section 4.0 and Appendixes A and B,
and developed technical and design control procedures to resolve the issues.
The resolution of all issues in Appendix A were reviewed by TU Electric
Comanche Peak Engineering (CPE), and resolution of issues in Subappendixes Al
through A35 were reviewed by TEKERA, L.P. (TERA). The resolutions of the is-
sues in Appendix B were reviewed by Comanche Peak Engineering (CPE) and the
TU Electric Technical Audit Program (TAP). These resolutions were incorporated
into the updated design and installation specifications, as well as the CPSES
quality control and construction procedures.

The issue resolution and implementation processes were as follows:

1. For each issue that affected the large bore piping and pipe supports
validation effort, SWEC-PSAS reviewed the associated documentation to
gain an understanding of the background. SWEC-PSAS then defined its
understanding of the issue,
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2. With the issue thus defined, SWEC-PSAS developed and executed an ac- 1

tion plan to resolve the issue, j

3. The resolutions were implemented in appropriate SWEC-PSAS project
procedures used for the CPSES Corrective Action Program (CAP). Com-
pliance with these procedures is assured by the SWEC Corporate Quali-
ty Assurance program.

Third Party Overview Results

The methodology to resolve Comanche Peak Response Team (CPRT) and external is- i
sues was documented in SWEC-PSAS's Evaluation and Resolution of Generic Techni-
cal Issues Report dated June 27, 1986. Final revision to this Generic Issues i

' -Report (GIR) dated July 24, 1987, updates the resolution sections to encompass ,

current revisions of SWEC-PSAS's procedures and memorandums, and its contents ;

have been incorporated into Appendix A of this report. ;-

TENERA, L.P. (TEKA), the lead contractor for the Comanche Peak Response Team
(CPRT) Design Adequacy Program (DAP), conducted the third party overview to
assure that all CPRT and external issues are clearly identified and resolved in
accordance with the CPRT Discipline Specific Action Plan IX (DSAP-IX). The
scope of third party overview included the completeness of issue identifica-
tion, adequacy of issue resolution, and techn(cal procedures implemented by

'
SWEC-PSAS. During performance of Design Adequacy Program (DAP) overview,
TENERA, L.P. (TERA) identified and documented issues in Discrepancy Issue Re- -

,

ports (DIRs). SWEC-PSAS has responded to and closed all of the 972 Discrepancy' '

Issue Reports (DIRs) received from TENERA, L.P. (TERA),

TENERA, L.P. (TERA) has completed the third party overview and presented thei

| results in the Discipline Specific Action Plan Results Report for Piping and
'Pipe Supports. As described on page 2-1 of Reference 46, three areas of over-'

I view identified in the Discipline Specific Action Plan IX (DSAP-IX) are dis-
cussed as follows:j

1. Issues
|

"The Third Party identified, reviewed, and tracked external source
, identified issues which were raised regarding pipe analysis and pipe'

support design. This effort also included consideration of TRT Issue
;

V.c (Reference 7.5), which addresses design considerations for piping
between seismic Category I and nonseismic Category I buildings. The;

! criteria and methodology used by the Project (SWEC) for analysis of
these systems were reviewed by the Third Party. This review provides

,

! reasonable assurance that the external source issues have been
identified and that criteria and methodology used by the Project !

i address all identified issues."
. .

| 2. Commitment Verification -

!

! "The Third Party verified that commitments which establish piping and
I

|
support-related design criteria and standards are adequately

,

|
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addressed in procedures and other Project documents. The commitment
sources included the FSAR, design specifications, and the ASKE Codes

( of Record for piping (Reference 7.6) and piping supports (Refer-
ence 7.7). For each criterion source and standard ioentified, the
appropriate criteria and commitments were summarized. These criteria
were used in the development of checklists for the review of specific
program areas. This review ensures that Project procedures are con-
sistent with applicable criteria and commitments.

Where criteria changes have been submitted by the project to resolve
differences between the approved FSAR and Project procedures (docu-
mented on C-DIRs) closure is based on the assumption that the NRC
will approve the amendments."

3. Procedure Revieu

"The Third Party reviewed procedures (including appropriate SWEC Pro-
ject Management memoranda) developed by the Project (SWEC) for the
performance of the SWEC scope involving large bore piping analysis
and support design to verify, by evaluation of the supporting analys-
es, that they are adequate to achieve their intended purpose. This
review verifies that the project procedures resolve the external
source issues." ,

TENERA, L.P.'s (TERA) conclusion on the Third Party review is cited in their
Discipline Specific Action Plan Results Report No. DAP-RR-P-001 on page 1-2.

"For each of the thirty-two issues, the resolution methodology has been
I reviewed by the Third Party and found to be responsive to the concern and

in compliance with applicable FSAR and licensing criteria. The Third
Party has concluded that the overall objectives of the review have been
met, and considers all piping-related external source issues applicable to
the large bore piping scope to be closed with respect to the methodology
being applied to the requalification effort assuming the NRC approves the
FSAR amendments."j

| CYGNA Independent Assessment Program

I CYGNA Encrgy Services (CYGNA), a consulting firm, was originally contracted by
TV Electric to perform a project review identified as the Independent Assess-
ment Program (IAP). As a result of this review, CYGNA Energy Services (CYGNA)

i identified issues which they summarized in the CYGNA Pipe Stress Review Issues
List, Revision 4 (Piping-RIL) (Reference 81) and the Pipe Support Review Issues

| List, Revision 4 (Supports-RIL) (Reference 16).
I

CYGNA Energy Services (CYGNA) and SWEC held public meetings on November 13 and
14, 1986, at SWEC's Cherry Hill office and December 15 and 16,1986, at CPSES
site to discuss the issue resolutions contained in the CYGNA Review Issue List
(RIL) in conjunction with SWEC project procedures CPPP-7 and CPPP-6. CYGNA

Energy Services (CYGNA) then performed audits on the basis of SWEC-PSAS design
criteria between November 1986 and May 1987.

!
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At the public meeting in Glen Rose, Texas, on May 19, 1987, CYGNA Energy Ser-
vices (CYGNA) announced that all pipe stress and pipe support issues were

( closed. All issues relating to embedment plate design, anchorage allowables,
spacing, and edge distances were transferred to the Civil / Structural Review
Issues List, Revision 0, dated July 12, 1987 (Reference 19), and their resolu-
tian is reported in the Civil / Structural Project Status Report (PSR)
(Reference 63).

5.1.2 Design Validation Process

The SWEC-PSAS design validation program assures that the design conforms to the
licensing commitments. The program can be visualized as a three-step process.
The first step, described in Section 5.1.2.1, is to establish the input and the
analytical models of the pipe stress analysis packages, to identify and imple-
ment the necessary pipe support optimizations and modifications in the analys-
es, and to produce a set of pipe stress analysis results (e.g., pipe stresses,
support loads, and equipment nozzle loads). The first-step results, described
in Section 5.1.2.2, provide the pipe support design loads and determine that
the computerized pipe stress analysis results are within the ASME Section III
Code allowables. The second step includes the detailed evaluation and design
of pipe supports (described in Section 5.1.2.3), the local stresses in piping
(integral welded attachments), equipment nozzle and containment penetration
loads, va?ve accelerations, pipe break locations,and floor-to-ceiling / wall-to-
wall supports, as specified in SWEC-PSAS Procedures CPPP-6 and CPPP-7. Dis-
crepancies identified in this step are resolved either by support modifications
or by additional analyses. The third step, or final reconciliation, described
in Section 5.1.2.7, is the final process to consolidate analysis, hardware mod-
ifications, and inspection documentation from Step 2 into the piping design

,
documentation. The technical interfaces and flow charts for the large bore
piping and pipe supports Corrective Action Program (CAP) are shown schematical-
ly in Figures 5-2, 5-3, and 5-4.

5.1.2.1 Piping System Input Validation

The design validation process of piping and supports requires a large quantity
of input in f o rma tion , as identified in Table 5-1. The SWEC-Mechanical Group'

and the Sa'EC-Civil / Structural Group validate the piping system input. The pip-
ing system input validation by SWEC and the design inputs developed by SWIC-
PSAS are described below. .

SWIC-Mechanical Group

The SWEC-Mechanical Group reviewed CPSES system design and operating condi-
tions, which describe the temperatures and pressures of piping systems. These
design and operating conditions are evaluated and revised as necessary based on
the validated design. Design and operating system temperatures and pressures
for a wide range of plant conditions were documented and transmitted to the
SWIC-PSAS pipe stress analysts for use in validation. The SWEC-Mechanical
Group validation ef fort is described in the Mechanical Project Status Report

5-6.
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(PSR) (Reference 64). The SkTC-Mechanical Group identified essentia1 safety-

( related piping systems and components, high energy lines, and potential system
fluid transients for evaluation by the SWEC-PSAS Fluid Transients Group. These,

fluid transients (such as quickly opening or closing control valves, relief
valve discharge, pump startup or trip) were identified by following the
guidance given in NUREG-0582 (Reference 23), using SkTC's past experience witn
other pressurized water reactors (PWRs), and by an overall review of the CPSES
system design descriptions and flow diagrams.

The SWEC-Mechanical Group reviewed the CPSES flow diagrams and stress boundary
isometric drawings (BRPs) to assure that applicable piping lines were included
in the pipe stress analysis packages.

SkTC-PSAS Fluid Transient Group

The SkTC-PSAS Fluid Transient Group was responsible for developing the fluid
transient loads (e.g. , water hammer or steam hammer) from the potential tran-
sients identified by the SkTC-Mechanical Group. These loads were used to vali-

| date the design of safety-related piping systems. These efforts were necessary
to address the issue of Subappendix A19. The fluid transient loads developed
by SkTC-PSAS for safety-related piping are summarized in Table 5-2.

The fluid transient loads used for CPSES design validation process are docu-
mented as specified in CPPP-10 (Reference 21). Criteria for evaluation of the
piping system responses due to fluid transient loads are described in CPPP-7.

(
SkTC-Civil / Structural Group

The SWEC-Civil / Structural Group has provided validated seismic Amplified
Response Spectra (ARS), as discussed in the Civil / Structural Project Status
Report (PSR) (Reference 63).

5.1.2.2 Pipe Stress Analysis

Stress aulysis of piping computes the responses (such as pipe stresses, Acad-
ing on pipe supports, valve accelerations, and equipment nozzle loads) of a
piping analytical model under the specified loading combinations (such as loads
from deadweight, thermal, pressure, seismic, fluid transients, and Loss of
Coolant Accident (LOCA}). In Unit I and Common, there are 384 large bore Seis-
mic Category I and Seismic Category II pipe stress analysis packages with ap-
proximately 12,020 pipe supports.,

SWEC-PSAS has validated 341 ASME Section III Code Class 2 and 3 (Seismic Cate-
gory I) and 16 high energy Seismic Category II pipe stress analysis packages.

3 Essential systems and components are required to shut down the reactor and
postulated piping failure, without offsitemitigate the consequences of a

power.
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Westinghouse validated the other 30 ASME Section III Code Class 1 (Seismic

( Category I) pipe stress analysis packages, including the continuations of
Class 2 and nonsafety-related piping within the pipe stress analysis package
boundary. The pipe stress validation flow chart is shown schematically in
Figure 5.3.

SWEC-PSAS Piping and Pipe Support System Review

Prior to the initiation of the pipe stress analysis, each pipe stress analysis
package, including the associated pipe supports, was jointly reviewed as a sys-
tem by the pipe stress and pipe support engineers. The purposes of this review
were to establish the piping physical configuration, to determine the location
and orientation of the pipe supports with respect to the piping configuration,
to evaluate the appropriateness of support types, and to identify areas of pip-
ing or pipe support designs which may require special modeling techniques to
account for the interactions between the pipe and the pipe supports.

SWEC-PSAS reviewed the pipe support drawings and support location drawings to
determine whether the existing supporting system was appropriate and could per-
form its safety-related function. SWEC-PSAS reviewed the pipe support drawings
to determine the appropriate stiffness values for the input to the pipe stress
analysis. The piping and pipe support system review also determined whether
certain snubbers or other supports should be considered for elimination and;

whether additional pipe support optimization should be performed.

The results of this review were documented as a separate piping system

{
review / stiffness assessment calculation for each pipe stress analysis package,
which was used as design input for the pipe stress analysis. By the incorpo-
ration of this review into the validation process, SWEC-PSAS has assured that
an integrated process, with consistent criteria for both pipe stress analysis
and pipe support design, was used.

Piping Analytical Model
f

The first step in the pipe stress analysis is the formation of the pipe stress

| isometric drawings and mathematical models, which are developed by using the
input information shown in Table 5-1, in conjunction with the results of the
Piping and Pipe Support System Review.

i

The mathematical model analytically describes the piping configuration, mass,
and boundary conditions. Piping mass is considered, including the applicable
pipe support mass that affects the dynamic responses. Eccentric masses such as
valve operators also are accounted for in the pipe stress analytical model.

,

i Sufficient mass points are included to assure that all significant dynamic
modes are represented. Appropriate representation of pipe support stiffness
from the piping and pipe support system review is included.

Static and dynamic piping analyses were performed using the computer program
FUPIPE-SW (Reference 24). The computer program output consists of pipe stress-
es, displacements, valve accelerations, and interf ace loadings (e.g. , loadings
at pipe supports and equipment nozzles). This output was used to qualify the

(
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piping, pipe supports, and related components in accordance with the applicable
( codes and licensing commitments as specified in the governing Design Basis Doc-

uments (DBDs).

Static analysis was used for deadweight, thermal, and anchor movement loading
2cases. The time-history analysis method was used for fluid transient loading

2cases, and the response spectrum analysis method was used for seismic loading
cases. Nodal contributions above the cutoff frequ ecy in the response spectrum
method analyses were addressed by an analytical .echnique in accordance with
NUREG/CR-1161 (Reference 25). This technique, which incorporated the resolu-
tion for the issues in Subappendix A18, assures that high frequency dynamic
responses are included in the response spectrum analysis.

Based on the mathematical model and spe'.ified inputs, the computerized pipe
stress analysis validates the following: the piping pressure boundary integri-
ty, the piping system structural adequacy, and that maximum calculated stresses
are within the specified Code allowables.

Additional results (other than the computed pipe stresses) that were generated
j from the computerized pipe stress analysis and transmitted to other interfacing
j disciplines for acceptance (see Figure 5-3), are summarized as follows:
l

Pipe Stress Analysis Results

1. Pipe support loads
2. Equipment nozzle loads
3. Containment penetration leads

I 4. Expansion joint movements
| 5, Valve accelerations

6. Valve operator support loads'

7. Valve nozzle loads
,

i 8. Flange loads
9. Pipe movements at wall or floor sleeves

10. Instrument root valve movements
| 11. Pipe movements at branch lines
| 12. Pipe movements at pipe rupture restraints
|

13. Stress levels for pipe break / crack evaluations
|
|

Trtnsmittal of Pipe Stress Analysis Results Package

Following completion of each pipe stress calculation, a results package that
contains a summary of pipe stress analysis results was compiled and distributed

!,

to the SWEC-PSAS Pipe Support Group and other interfacing disciplines as shown
in Figure 5-2. The results package, consisting of inf o rma tion such as the

! equipment nozzle loads and valve accelerations, was sent to other disciplines
I

*
,

,

2 Analytical technique used to determine the responses of structures to dynamic
loads.

i
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for acceptance. The pipe support summary transmittal identifies supports re-
( quiring modification and/or deletion and lists for each pipe support the sup-

port function, orientation, loads, and movements.

htegral Welded Attachnent Analysis

A separate analysis was performed is each location on the piping which is fit-
ted with an integrally welded pipe support attachment to assure that the local
piping stress is within the allowable stress limit. For Integral Welded At-
tachments (IWAs) that coc'.d not be va.idated by the standard methods used by
SWEC-PSAS for typical 4ug and trunnfon configurations, the validation was based
on finite element analysis techniques for the specific support, comparison to a
similar specific support analysis, or comparison to a parametric finite element
analysis study.

Pipe Break / Crack Analysis

As part of the CPSES licensing commitments, the locations of the postulated
I high energy line breaks (HELBs) and moderate energy line cracks (MILCs) have

been evaluated and assessed using the validated results of SWEC-PSAS pipe
stress analysis. Piping stresses, including the local pipe stress from Inte-
grally Welded Attachment (IWA) pipe supports, were reviewed to postulate break
and crack locations in accordance with SWEC-PSAS Procedure CPPP-20 (Refer-
ence 65). New mandatory break and crack postulation points were compared to
previous locations, and the results were forwarded to the Ebasco Services In-
corporated (Ebasco) - System Interaction Group to determine the impact. This
impact may include elimination or addition of pipe rupture restraints or jet

I impingement shields, jet impingement system interaction studies, or reanalysis
of the pipe stress if the consequences of the new postulated break locations
are unacceptable. The evaluation results from System Interact Group are
described in the Mechanical Project Status Report (PSR).

Piping and Pipe Supports Attached to Secondary Walls

|
| Special pipe stress analyses were performed in accordance with SWEC-PSAS Proce-

dure CPPP-35 (Reference 59) to validate supports / penetrations that have been
identified as being attached to a secondary wall.

5.1.2.3 Pipe Support Analysis

| Based on the pipe support loads from the SWEC and Westinghouse stress analyses
|

results (see Figures 5-3 and 5-4), individual calculations for all large bore
! pipe supports were prepared to assure code complianec with the design criteria.
' The pipe support validation process is shown schematically in Figure 5-4 and

can be summarized as a process whereby the support analysis in conjunction with
required modifications provide the final validation of the pipe support design.

Pipe support analysis results are distributed to the interfacing orga$1zationsI

I

for acceptance as shown in Figure 5-4. The validated pipe support calculations
! and drawings are distributed and filed in accordance with project procedures
' and are included within each Piping - Design Validation Package (DVP).

5-10,
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The CPSES Unit I and Common pipe supports esa be categorized into three types
( as follows:

1. Standard Component Supports - Struts, spring hangers, and snubbers

2. Structural Frame Supports - Including supports for multiple pipes

3. Integrally Welded Attachment (IWA) Supports - Trunnions and lugs

Validation of these pipe support types is described below.

Standard Component Supports

Standard component supports were evaluated to assure that they are suitable to
perform their design function. Loads from the pipe stress analysis were com-
pared with the manufacturer's standard component support capacities. In addi-

tion, the relative displacements under all specified load conditions were
evaluated to validate the displacement ranges and swing angles of standard
components.

Structural Frame Supports

Frame type supports were validated by using hand calculations with standard
structural analysis methods for simple designs or by computer analysis using
STRUDL, STRUDAT, and SANDUL computer programs (described in CPPP-7) for more
complex designs. In addition to validating the adequacy of local stresses in
the pipe, the validation included the evaluation of:

Member stress versus applicable stress allowables*

* Reactions at support joints, including local stress effects on tube
steel members

Weld adequacy at welded joints*

!

* Adequacy of bolted connections, including washer plate design and
local stress effects on tube steel members

Adequacy of concrete anchors and base plates*

Adequacy of clearances between piping and the frame*

j Special Pipe Support Frame Analysis

Two special groups of pipe support frames, (i) the wall-to-wall and floor-to-
ceiling supports and (ii) corner supports, required special analysis to address

|
the effects of differential building movement at the support attachment loca-

' tions to the building and for restrained thermal expansion of the wall-to-vall
and floor-to-ceiling supports. These designs are validated in accordance with

~

the criteria contained in Attachment 4-19 of CPPP-7 in resolution of the exter-
nal issue described in Subsppendix A3.

|
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Integral Welded Attachment Analysis

k A separate analysis was performed for each location on the piping with an inte-
grally welded pipe support attachment to assure that the local piping stresses
and support member stresses are within the applicable. stress allowables. The'

piping local stress is discussed in Section 5.1.2.2.

5.1.2.4 Validation of Seismic Category II Large Bore Piping and Pipe
Supports Over Seismic Category I Equipment

SkTC-PSAS developed a Field Verification Nethod (nH) CPE-SkTC-RH-PS-82
(Reference 52) to validate the integrity of seismic Category II piping and pipe
supports in accordance with CPPP-30 (Reference 56). The purpose of this vali-
dation process is to provide additional assurance by engineering walkdown and
evaluation that during or af ter a seismic event, Seir.mic Category II piping
systems will not fall and damage nearby Seismic Category I systems, structures,
or components. This Field Verification Nethod (nH) specifies the engineering
field walkdowns nece;,sary to assure that the as-built Seismic Category II pip-
ing and pipe supports are in compliance with the acceptance criteria. A de-
tailed discussion of this validation process is contained in Section 5.1.3.1.

5.1.2.5 SkIC-PSAS Clearance Walkdowns

SkTC-PSAS developed a Field Verification Method (nH) CPE-ShTC-nH-PS-80'

(Reference 50) to assure that sufficient clearance exists around validated pip-
ing in accordance with SkTC-PSAS Project Procedure CPPP-22 (Reference 32).
Clearance is required to permit those anticipated piping displacements that

{
could occur under plant operating conditions without any impediment to those,

displacements. Impediment is defined as any structure, system, or component
(e.g., pipe, conduit, cable tray, equipment) that encroaches on the envelope of
anticipated pipe displacement. A detailed discussion of this validation pro-

cess is contained in Section 5.1.3.1.

5.1.2.6 Testing

The CPSES preoperational and startup testing program provides assurance that
piping systems, components, supports, and related structures have been
adequately designed and installed. The correctness or conservatism of assump-

| tions made in predicting plant responses is validated by analyzing data ob-
tained in a controlled testing environment.

f
; The testing includes verification by observation and measurement (as appropri-

ate) to assure that movement, vibration, and expansion of piping and components
are acceptable for:

,

ASME Section III Code Class 1, 2, and 3 piping systems.*

* Other nonsafety-related high energy piping systems inside seismic
Category I structures whose failure could reduce the functioning of
any seismic Category I structure, system, or component.

( I 5-12
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Seismic Category I portions of moderate energy piping systems located*

outside the containment.

The testing program consists of the following categories:

Vibration Testing ,

The CPSES vibration testing program is set forth in SWIC-PSAS Procedure
CPPP-25 (Reference 57). This program follows the guidelines of NRC Regu-
latory Guide 1.68 (Reference 82) and ANSI /ASME Standard OM-3 (Refer-
ence 27) for steady state and transient vibration testing of piping
systems. Piping systems are classified as Vibration Monitoring Group
(VMG) VMG-1, VMG-2, or VMG-3, as defined in Reference 27. Piping systems
which have no potential vibration problems are classified as VMG-3. If

! unexpected vibrations are observed during testing, additional inspections
are performed to determine the degree of the problem and the resolution.

If a piping system is identified as posing a potential vibration problem,
the affected portion of the system is classified as Vibration Monitoring
Group 2 (VMG-2). This piping will be instrumented during testing to pro-
vide a means for ascertaining the maximum vibration response.

Piping systems which exhibit a response not characterized by simple piping
vibration modes, and piping systems for which the methods of Vibration
Monitoring Group 2 (VMG-2) and Vibration Monitoring Group 3 (VMG-3) are'

not applicable, are classified as Vibration Monitoring Group 1 (VMG-1).
In these cases, more refined monitoring methods are utilized during

( testing.

All personnel who perform pipe vibration observations and measurements'

receive training and must pass a written certification examination
(Reference 53).

The vibration data is analyzed subsequent to collection. Transient vibra-
tion test data which does not meet the acceptance criteria established by
CPPP-25 must be referred to SWEC-PSAS for further analysis and resolution.
When appropriate, corrective action is implemented and retesting is
conducted to verify final acceptance.

. For steady-state pipe vibration, if vibration can be visually observed,
| then vibration measurements are taken. When the measured peak-to-peak

pipe velocity exceeds the acceptance criteria, displacement measurements
are obtained and compared to calculated allowable values. If the system

; steady-state displacement exceeds the calculated allowable values, corree-
tive action will be implemented and appropriate retesting will be conduct-'

ed to verify final acceptance.

Thermal Expansion Testing

As part of the piping and pipe support validation program, SWEC-PSAS has
reviewed the impact of analysis and modification on thermal expansion

i 5-13
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Itests (TET). Systems or portions of systems which require testing have
been identified.

(
SWIC-PSAS Procedure CPPP-24 (Reference 66) sets forth the methods for
identifying piping for thermal expansion tests, for identifying the loca-)

tions and the supports to be monitored, for establishing acceptance crite-'

ria, for reconciling results, and for recommending modifications to
correct discrepancies. Upon completion of all thermal expansion tests, an'

,

"engineering report will be prepared summarizing the results.

In summary, the CPSES piping and pipe support validation program encompasses
appropriate field testing. Rigorous requirements for evaluating and document-
ing piping systems under static, dynamic, steady-state, and transient condi-
tions are set forth in SWEC-PSAS procedures. The results of field testing vill
provide physical confirmation that large bore piping and pipe support design
and installation comply with the design criteria, ,

4 S.1.2.7 Final Reconciliation of Large Bore Piping and Pipe Supports

The purpose of final reconciliation is to resolve and incorporate pipe stress
and ;ipe support analysis results (see Figure 1-1) with the final design input
and as-built configuration. The final reconciliation process is conducted in

!
accordance with SWEC-PSAS Procedure CPPP-23, Pipe, Stress / Pipe Support Reconcil-
iation Procedure (Reference 29). The final reconciliation of large bore piping ;

and pipe supports incorporates the following:
'

,

* The Post-Construction Hardware Validation Program (PCKVP) results
which provide the as-built large bore piping and pipe support config-

I urations (see Section 5.1.3).

Resolution of the open items in NRC Staf f positions in Supplementary*

Safety Evaluation Reports (SSERs) as described in Subsppendixes A36,
A37, and A38.

| Resolution of the piping-related Comanche Peak Response Team (CPRT) ;*

| issue-specific action plans (ISAPs) and external issues.

Final reconciliation also includes confirmation that the interfacing organiza-'

tions have accepted the SWIC-PSAS results as compatible with their validated
design. Interfacing organizations receive results as described below and in
Figure 5-2:

4

* SWIC-Mechanical Group - Required reflective insulation removal at
sleeves, penetrations, or frame supports; expansion joint movements.

,

* Ebasco System Interaction Group - Postulated pipe break locations;
pipe movements at pipe rupture restraint locations

Westinghouse - Results of ASME Section III Code Class 1 pipe supports*
validation, loads imposed by SWEC-PSAS analyzed piping on ASMI Sec-'

tion III Code Class 1 piping, support reaction loads on Westinghouse-
i

'

;
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designed equipment supports, and valve accelerations and equipment
nozzle loads for Westinghouse-supplied valves and equipment.

* SWIC-Civil / Structural Group - Structural interface reaction loads,
including penetration loads, load patterns on embedments.

Impell Equipment Qualification Group - Valte nozzle loads, valve ac-*

celerations and valve operator support requirements, and pipe move-
ments at sealed sleeves.

* SWEC-Instrument and Control Group - Root valve movements for instru-
ment systems.

In addition, the validated piping weld locations are provided to TU Electric
for the identification of locations for preservice and inservice inspections.

Closure of open items, cbservations, and deviations related to large bore pip-
ing and pipe supports that were identified by TU Electric Quality Assurance,
SWEC Engineering Assurance, and Engineering Functional Evaluation (ETE) are
resolved prior to the completion of this reconciliation phase. Open items from
the NRC Notices of Violation (NOVs), and the TU Electric Significant Deficiency
Analysis Reports (SDARs) (10CFR50.55(e)) are also resolved during the ftnal
reconciliation.

Each pipe stress analysis package, at the conclusion of final reconciliation,
will be compiled into the Piping - Design Validation Package (DVP) as described
in Section 3.0 and SWEC-PSAS Procedure CPPP-23. The Piping-DVP consists of the

{
pipe stress analysis calculations, the hanger location drawings (identifying
the pipe support locations and stress problem boundaries), the pipe supports
calculations and drawings (including the design changes and as-built modifica-
tions) within its pipe stress analysis package boundary, and related interface
transmittals.

5.1.3 Post-Construction Hardware Validation Program (PCNVP)

The Post-Construction Hardware Validation Program (PCHVP) (Reference 48) is the
portion of TU Electric' 4 Corrective Action Program (CAP) which validates the
final acceptance attriF ,es for safety-related hardware. The Post-Construction
Hardware Validation I gram (PCKVP) process is shown diagrammatically in
Figure 5-5.

The input to the Post-Construction Hardware Validation Program (PCEVP) is con-
tained in the installation specifications. The installation specifications

implement the licensing commitments and design criteria of the Design Basis
Documents (DBDs), which were developed during the Corrective Action Program
(CAP) Design Validation process.

Final acceptance inspection requirements identified in the validated installa-
tion specifications were used to develop the Post-Construction Hardwa'e Valida-r
tion Program (PCHVP) attribute matrix. This matrix is a complete set of final
acceptance attributes identified for installed hardware. The Post-Construction
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Hardware Validation Program (PCHVP), by either physical validations or through
an engineering evaluation methodology, assures that each of the attributes de-

( fined in the attribute matrix is validated.s

Physical validation of an attribute is performed by Quality Control inspection
or engineering walkdown, for accessible components. Quality Control inspec-
tions and engineering walkdowns are controlled by appropriate Field Verifica-
tion Method (TVM) procedures.

The Post-Construction Hardware Validation Program (PCNVP) engineering evalua-
tion depicted in Figure 5-5 is procedurally controlled to guide the Corrective
Action Program (CAP) responsible engineer through the evaluation of each item
on the attribute matrix to be dispositioned by the engineering evaluation meth-
od. Dispositions of each attribute will be clearly documented. If the techni-

cal disposition of the final acceptance attribute is "not acceptable" or the
attribute cannot be dispositioned based on available information, an alternate
plan consisting of additional evaluations, testing, inspections /walkdowns or
modification as necessary will be developed to demonstrate and document the
acceptability of the attribute.

Recommendations from the Comanche Peak Response Team (CPRT) effort comprise a
significant portion of this evaluation. A major component of the Comanche Peak
Response Team (CPRT) program has been the inspection of a comprehensive, random
sample of existing hardware using an independently derived set of inspection
attributes. The inspection was performed and the results evaluated by third
party personnel in accordance with Appendix E to the Comanche Peak Response
Team (CPRT) Prog-am Plan (Reference 33). The scope of the inspection covered

( the installed saltiy-related hardware by segregating the hardware into homoge-
neous populations (by virtue of the work activities which produced the finished
product). Samples of these populations were inspected to provide reasonable
assurance of hardware acceptability in accordance with Appendix D to the
Comanche Peak Response Team (CPRT) Program Plan.

Corrective action recommendations were made to TU Electric based on the evalu-
ated findings when a Construction Deficiency existed, an Adverse Trend existed,
or an Unclassified Trend existed, as defined in 4 ordance with Appendix E to
the Comanche Peak Response Team (CPRT) Program Plau.

The Post-Construction Hardware Validation Program (PCHVP) assures that all
Comanche Peak Response Team (CPRT) recommendations are properly dispositioned.

Figure 5-5 illustrates that during the evaluation of a given attribute from the
Post-Construction Hardware Validation Program (PCHVP) attribute matrix, the
initial tark of the Corrective Action Program (CAP) responsible engineer is to
detemine if any of the following statements are true:

a. The attribute was recommended for reinspection by the Comacche Peak
Response Team (CPRT). -

.
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b. Design Validation resulted in a change to design or to hardware final ,

( acceptance attribute that is more stringent than the original accep- |
tance attribute, or Comanche Peak Response Team (CPRT) did not in-
spect the attribute.

,

c. Design Validation resulted in new work, including modification to
existing hardware.

,

.

If the Comanche Peak Response Team (CPRT) had no recommendations and Items b or
e above do not apply, the attribute under consideration will be accepted. This
conclusion is justified by the comprehensive coverage of the Comanche Peak Re-
sponse Team (CPRT) reinspection and the consistently conservative evaluation of |

each finding from both a statistical and adverse trend perspective. The at- ;

tribute matrix is then updated to indicate that neither the engineering walk-
down nor quality control inspection of the attribute is necessary. A completed
evaluation package is prepared and forwarded to the Comanche Peak Engineering
(CPE) organization for concurrence. The evaluation package becomes part of the .

'

Design Validation Package (DVP) after Comanche Peak Engineering (CPE) concur-
rence is obtained.

I If any of the three statements are true, it is assumed that the final accep-
tance attribute must be further evaluated as follows:

Determine Attribute Accessibility<

The Corrective Action Program (CAP) responsible engineer will determine if
1

(.
the attribute is accessible. If the attribute is accessible, a field val-'

idation of the item's acceptability will be performed and documented in
accordance with an approved Field Verification Method (TVM).

If the Corrective Action Program (CAP) responsible engineer reaches the
conclusion that the attribute is inaccessible, an engineering evaluation
will be conducted by technical disposition of available information.

1 After completing the attribute accessibility review, the responsible engi-
I neer will update the attribute matrix as necessary to reflect the results
I of that review.
|

Technical Disposition

IThe Corrective Action Program (CAP) responsible engineer identifies the
,

f data to be considered during the subsequent technical disposition process.
Examples of such items used in this disposition may include, but are not
limited to:;

| '

i * Historical documents (e.g., specifications, procedures, inspection !

results) !

Comanche Peak Response Team (CPRT) and external issuesi * ,

.

' * Construction practices
i

i

'
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* Quality records ;

|l * Test results

* Audit reports

Authorized Nuclear Inspector (ANI) records !*
l

l

* Surveillance reports

* NCRs, DRs, SDARs, and CARS

Inspections conducted to date |*
1

* Results of Third Party reviews

* Purchasing documents

* Construction packages

Hardware receipt inspections*

Af ter compiling the data identified as pertinent to the attribute, the
technical disposition will be performed. The actual steps and sequence of
actions required for each technical disposition will differ; however, the
tangible results from each technical disposition will be consistent.

.
These results will include at a minimum:

(
a. A written description of the attribute,

b. A written justification by the Corrective Action Program (CAP) re-
sponsible engineer for acceptance of the attribute.

A written explanation of the logic utilized to conclude that the at-c.
tribute need not be field validated,

d. A chronology demonstrating that the attribute has not been signifi-
cantly altered by redesign,

e. All documents viewed to support the disposition,

f. Concurrence of the acceptance of the attribute's validity by Comanche
Peak Engineering (CPE).

If the Corrective Action Program (CAP) responsible engineer concludes that
the data evaluated represents evidence of the attribute's acceptability,
the conclusion will be documented. The documentation will be reviewed and
approved by Comanche Peak Engineering (CPE) and filed in the Design Vali-
dation Package (DVP). If the Corrective Action Program (CAP) responsible
engineer determines that the data reviewed does not provide evidence of
the attribute's acceptability, the documentation will explain why the at-
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; tribute cannot be accepted and reconsuend an alternate course of action.
The alternate course of action may take various forms such as making the

( attribute accessible and inspecting it, or testing to support the at-
tribute's acceptability. This alternate plan, af ter approval by Comanche
Peak Engineering (CPE), will be implemented to validate the attribute,

In summary, the Post-Construct an Hstdware Validation Program (PCHVP) is a com-
prehensive process by which each vtribute in the PCHVP attribute matrix is

,

validated to the validated desip. The TU Electric Technical Audit Program
(TAP) will audit the Post-Construction Hardware Validation Program (PCHVP).*

1 This audit program is complemented by the Engineering Functional Evaluation
being performed by an independent team comprised of Stone & Webster, Impell,

;

and Ebasco engineering personnel working under the Stone & Webster QA Program
and subject to oversight directed by the Comanche Peak Response Team's (CPRT)

;

Senior Review Team. The Post-Construction Hardware Validation Program (PCHVP)
will provide reasonable assurance that the validated design has been imple-

,

sented for safety-related hardware.

SWEC-PSAS prepared Post-Construction Hardware Validation Program (PCHVP) impie-
sentation procedures for large bore piping and pipe supports. The hardwarei

; validation process includes modifications, whenever necessary, to bring the
piping and pipe supports into compliance with the validated design. The at-
tributes contained within the Post-Construction Hardware Validation Program

,

(PCHVP) Attribute Matrix for piping and pipe supports incurporate the recom-
mended corrective actions in the CPRT-QOC Issue-Specific Action Plan,,

4

ISAP-VII.c Results Report (Reference 36), thus resolving the hardware-related
issues (see Subappendix A39). The complete tabulation of piping-related in-

( spection attributes to address CPRT-QOC recommendations is presented in
Table 5-3.

S

5.1.3.1 Post-Construction Hardware Validation Program (PCHVP) Procedures

f SWEC-PSAS developed procedures to validate that the as-built large bore piping
and pipe supports are in compliance with the validated design procedures listed

| in Table 5-7. These procedures are designated as Field Verification Methods,

(TVMs) and are described below.

n'M-81, Piping and ' ripe Supports Inspection and Hardware Validation

| SkIC-PSAS developed the Field Verification Method (TVM) CPE-SVEC-n'M-PS-61
(Reference 51) to coordinate the Unit 1 ar.d Common piping and pipe support in-
spection validation activities.

|
These piping inspections are performed and documented by Quality Control (QC)

Thepersonnel to assure that applicable inspection attributes are acceptable.
piping inspection attributes are as below:i

} Equipment and piping configurationi

Piping wall thickness at shop / field bends

i
i
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Radial weld shrinkage at stainless steel piping joints
Equipment anchering

( Remote valve operators
Branch connections
All pressure boundary items installation / base metal defects
Valve orientations
Pipe / sleeve details
Permanent pipe support installation (no temporary or voided supports)
Verify location (span) dimensions / tolerances
Applicable dielectric insulating sleeves over bolts / studs
Linear dimensions of piping segments and in-line components

,

The hardware validation of pipe supports assures that the removable items on a
,

pipe support are installed as required by the design documentation. The hard-
ware validation is implemented by Quality Control (QC) personnel in compliance
with the validated support drawing. Quality Control personnel verify and docu-
ment that all applicable hardware attributes listed on the hardware validation
checklists are acceptable. The following pipe support hardware validation
checklists are used, as applicable:

Adjacent Weld Checklist'

Bolted Connection Checklist
Hilti Bolt Checklist
Pipe Clamp Checklist
Richmond Insert Checklist

i Snubber Checklist
Support Checklist

( Sway Strut Checklist
Through Bolt / Embedded Bolt Checklist
U-Bolt / Bolted U-Guide Checklist

| Variable / Constant Spring Checklist

i
,

In addition to the hardware validation pt;.e support inspections, Qu4..ity Con-
trol (QC) personnel also conduct inspecticas for pipe support contiguration

,
' attributes as below

Material acceptability
i Support configuration compliance with validated design drawing,
,

including dimensions
Support overhang length / tolerance
Support projection length / tolerance
Sway strut / snubber pin-to-pin dimension / tolerance
Alignment and circumferential deviation of shear lugs
Hilti bolt size /embedment
Weld length of structural member on base plate
Welded connection in accordance with validated drawing
Edge distance.for structural members and base plates

.'Slope of bolted part with bolt head or nut
Shim size / weld
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FVM-080, Clearance Walkdowns

(
- SWEC-PSAS developed the Field Verification Method (TVM) CPE-SWEC-TVM-PS-80 to

assure that sufficient clearance exists around the validated piping. Clearance
is required to permit those anticipated piping displacements that could occur
under plant operating conditions without any impediment to those displacements.
An impediment is defined as any structure, pipe, conduit, cable tray, equip-
ment, etc, that encroaches on the envelope of anticipated pipe displacement.

This field verification effort is performed by the SWEC-PSAS engineering per-
sonnel. SWEC-PSAS has established clearance criteria and is responsible for
training the clearance walkdown teams, evaluating clearance problems, and issu-
ing design changes to correct any clearance violations, as follows:

1. SWEC-PSAS Site Engineering Group shall establish and train the clear-
ance walkdown teams, consisting of a stress engineer, a pipe support
engineer, and others as required.

2. Displacement and clearance criteria established by other disciplines
will be used in the walkdown (e.g. , conduit displacements, equipment
displacements, proximity of heat sources), as applicule.

3. A table will identify each pipe stress analysis package and the asso-
ciated maximum displacements for other components, such as equipment,
conduit, cable trays, piping, and pipe supports.

4. An engineering walkdown is being performed for each pipe stress anal-
1 ysis package to validate the as-built clearances acceptance criteria.

A Clearance Evaluation Form shall be completed for each violation of
i the clearance criteria.

|
Quality Control (QC) personnel will periodically accompany the SWEC-PSAS engi-
neering walkdown teams and perform surveillance inspections to assure compli-
ance with the Field Verification Methods (FVMs).

| FVM-82, Validation of Seismic Category II Large Bore Piping and Pipe
|

Supports Over Seismic Category I Equipment

SVEC-PSAS developed the Field Verification Method (FVM) CPE-SWEC-FVM-PS-82 to
| validate the integrity of seismic Category II piping and pipe supports over
I Seismic Category I equipment as specified in CPPP-30. The purpose of this

Field Verification Method (FVM) is to assure, by engineering inspection and
evaluation, that during or after a seismic event, the Seismic Category II pip-

;

| ing systems will not fall and damage nearby Seis'nic Category I systems, struc-
| tures, or components. This Field Verification Method (FVM) specifies the

; engineering field walkdowns required to assure that the installation of the
piping and pipe supports is in compliance with the validated design.l

The field verification effort is performed by SWEC-PSAS engineering personnel
using the ac.cptance criteria for the configuration of the supports and the
tolerances specified in Piping Erection Specification No. 2323-MS-100 (Refer-
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ence 38). Tables 5-6 and 5-8 contain the piping and pipe supports checklists
( for this field verification effort.

Quality Control (QC) personnel will periodically accompany the SWEC-PSAS engi-
neering walkdown teams and perform surveillance inspections to assure compli-
ance with the Field Verification Methods (FVMs).

(n

|

| .

*
i
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,

|

|
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5.2 RESULTS
( This section discusses the results of the SWEC-PSAS Large Eore Pipe Stress and'

Pipe Support Corrective Action Program (CAP).

5.2.1 Pipe Stress Analysis Results

The pipe stress analysis packages validated by SWEC-PSAS are within the allow-
able stress criteria of the ASME Section III Code.

The pipe stress analysis results are described below.
;

Pipe Support Optimization (As a Result of Pipe Stress Design Valida-(

tion Process)

A total of 583 snubber supports were deleted through the pipe support
optimization process. Approximately 300 additional snubber supports
were converted to rigid supports, bringing the total number of snub-
bers eliminated for Unit I and Common to 1,182 (some snubber supports
contain more than one snubber). This large reduction of snubbers
(approximately 50 percent of the original total) is part of the over-
all plant improvement incorporated into the SWEC-PSAS validation ef-
fort. It represents a significant improvement in plant reliability
and reduction in inservice inspection, worker radiation exposure, and
cost of maintenance.

Integral Welded Attachments (IWAs)*

A total of 3,166 Integra? Welded Attachments (IWAs) in large bore
pipe stress analysis packages within Unit 1 and Common were analyzed,
and 309 require modification.

* Pipe Rupture Analysis

High energy piping arrangement in CPSES Unit I and Common utilized
the design criteria of postulated pipe ruptures protection by physi-
cal separation. Consequently, of the 384 large bore pipe stress
packages, pipe rupture analyses are required for 68 high energy and
49 moderate energy large bore pipe stress analysis packages. These
stress analyses were analyzed with the following results:

High Energy Line Break (RELB) Postulation - A total of 37 manda- -

tory postulated intermediate breaks were identified.

Moderate Energy Line Crack (MELC) Postulation - A total of 91
mandatory pcstulated cracks were identified.

Piping and Pipe Supports Attached to Secondary Walls*

The piping and pipe support validation procedure for secondary wall
displacements, CPPP-35 is used to qualify 377 supports / penetrations
that have been identified as being attached to a secondary wall.
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Approximately 83 percent of these supports comply with the flexibil- !

( ity criteria of CPPP-35, and no further evaluation is required. !

Those supports which did not comply with the flexibility criteria |
affect 33 large bore pipe stress analysis packages in Unit I and Com- i

mon. This validation requires the modifications of 10 pipe supports I

that spanned secondary and primary walls within these large bore pipe I

| stress analysis packages. I

5.2.2 Pipe Support Analysis Results

The Pipe Support Analyses validated that approximately 12,020 pipe supports
within the 384 large bore pipe stress analysis packages comply with the design
criteria. During the SWEC-PSAS pipe support validation process, required sup-'

port modifications were identified. The pipe support modifications are catego-
rized as follows:

1. Prudent - Supports in this category may have been technically accept-
able; however, more time and expense would have been involved in the
detailed analysis than that required to physically modify the support

| and qualify the modification.
|

2. Recent Industry Practice - Modifications implemented to eliminate
t

| snubbers to enhance plant maintainability, reduce inservice inspec-
| tion, and minimize worker radiation exposure during operating p.1. ant
i conditions.
!

i 3. Adjustment - Mir.or modifications (such as retorquing or shimming)
, implemented to meet installation criterin contained in the resolutioni

of the CPRT and external issues.

l 4. Cumulative Effects - Modifications that are required due to the com-
bined effect of the previous issues.

|
From the results of the stress analysis, 1,452 supports were deleted and 186

| supports were added (including t'ae addition of 20 pipe anchuts). The result of
SWEC-PSAS pipe stress and support analysis has identified a total of 5,621 sup-

.

ports that require modification (including deletions and additions). Table 5-4
contains a description of the types of modifications by the above categories.

The plant modifications resulting from the Larg0 Bore Pipe Stress and Support
|

Corrective Action Program (CAP) has been determined by TU E1cetric to be re-
' portable under the provisions of 10CFR50.55 (e) . TU Electric reported to the

b'RC the large bore piping modifications in the Significant Deviation Analysic
Report SDAR-CP-86-36 (see Subappendix B2).

|

| 5.2.2.1 Pipe Support Modifications Identified Prior to Pipe Stress
i Analysis

!'

The following types of pipe supports were identified for modification prior to|

stress analysis as a result of the resolution of the CPRT and external issues, j
i 1

1
.

,

'
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* Cinched U-Bolts on Single Struts or Snubbers

!. To avoid lengthy detailed stress evaluations for the pipe, U-bolt,
and crosspiece, all 353 cinched U-bolts on single strut or snubber
large bore pipe supports for Unit I and Common are identified for |
elimination or modification. |

* Cinched U-Bolt Trapeze Supports

Of the 693 cinched U-bolt trapeze supports in Unit I and Common large
bore pipe supports, 266 were identified for deletion, and the remain-
ing 427 were identified for modification. Table 5-5 summarizes the
types of modifications identified for the cinched U-bolt trapeze
supports.

Potentially Unstable Supports| *

In addition to the cinched U-bolt supports, both single strut and
trapeze, Project Procedure CPPP-7, Attachment 4-9, requires that po-

| tentially unstable supports be modified. Such configurations identi-
I fied are trapeze supports with zero clearance box frames, spring

hangers on trapeze, and spring bangers without a U-bolt. These sup-
! ports are redesigned or eliminated during the validation process.

Clearance on Rigid Supports*

| The clearance between the pipe and the restraining surfaces for rigid
i restraints such as frames, straps, uncinched U-bolts and lugs is in-

g

i spected and adjusted where required to meet the clearance require-
I ments specified in Project Procedure CPPP-7, Attachment 4-11.

* Uncinched U-Bolts on Rigid Frames

| Uncinched U-bolts on rigid frames for pipe sizes 6 in, and smaller
analyzed and designed as two-way restraints in accordance withwere

Project Procedure CPPP-7, Attachment 4-3. Where they existed on
pipes 8 in, nominal size and larger, they were identified for elimi-
nation or replacement by a strap or a box frame, as appropriate, dur-
ing the validation process.

Single Tube Steel with Richmond Insert Bolts*

|

|
Supports with single tube steel Richmond insert connections loaded

i primarily in shear and/or torsion are modified by the addition of
"outriggers" to increase the rigidity of the support.

Long Tube Steel with Richmond Insert Bolts*

Pipe supports with long tube steel anchored by Richmond inserts and
subject to LOCA temperature effects are modified by limiting the tube

4
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steel length. These supports were primarily "run together" multiple
(, pipe supports.
N

5.2.2.2 Special Pipe Support Frame Results

Special analyses were required for certain supports to evaluate the effect of
differential movement of the attachment points and/or restrained thermal
expansion.

* Wall-to-Wall and Floor-to-Ceiling Supports

Twenty-seven wall-to-wall and floor-to-ceiling pipe supports were
identified in large bore pipe stress analysis packages within CPSES
Unit I and Common. These supports were validated by meeting the re-
quirements syecified in Table 4.7.2-1 and Attachment 4-19 of
SWIC-PSAS Procedure CPPP-7, and 19 required modification as a result
of differential movement of attachm2nt points and restrained thermal
expansion.

* Corner ^:pports

SWEC-PSAS Project Memorandum PM-39 (Reference 54) identifies the pro-
cedure for the identification, evaluation, and disposition of corner
supports with wall-to-floor or wall-to-ceiling attachments encoun-
tered during the validation effort, with 221 corner supports identi-
fied in the large bore pipe stress analysis packages within Unit I
and Common. The design of all corner supports on CPSES Unit I and

( Common has been validated by meeting the requirements specified in
Table 4.7.2-1 and Attachment 4-19 of SWEC-PSAS Procedure CPPP-7, and
no modifications were required as a result of dif ferential build $ng
movements.

5.2.2.3 SWEC-PSAS As-Built Verification of Modifications

SWEC-PSAS performs the as-built piping validation of the CPSES Unit 1 and Com-
mon large bore piping and pipe support modifications in compliance with NRC I&EI

Bulletin 79-14. This process is conducted as part of the final reconciliation
process described in Section 5.1.2.7 in accordance with SWEC-PSAS procedure
CPSP-12 (Reference 37). The piping linear dimensions, elevations, valve orien-
tations, angles, wall and floor sleeve penetrations, and interconnecting equip-
ment are validated. The modified pipe supports are validated to the as-built
drawings, including configuration, mark number, dimensional location, function,
angularity, and directions.

5.2.3 Post-Construction Hardware Validation Pcogram (PCHVP) Results

The Post-Construction Hardware Validation Program (PCHVP) is implemented
through the verification of the hardware-related attributes described in
Section 5.1.3 for the large bore piping and pipe supports in Unit 1 and Common.
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These field verifications listed below are in progress:

-( * Field Verification Method (TVM) for hardware inspection / validation
(CPE-SWEC-TVM-PS-081). To date, 2,877 pipe supports within the large
bore pipe stress analysis packages have been validated to be in con-
formance with the acceptance criteria.

* Field Verification Method (FVM) for clearance walkdowns

(CPE-SWEC-FVM-PS-080).

* Field Verification Method (FVM) for Seismic Category II large bore ,

'

piping and pipe supports over Seismic Category I equipment

(CPE-SWEC-TVM-PS-082).

|

!

!

!

.
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5.3 QUALITY ASSURANCE PROGRAM

All activities of the Unit I and Common large bore piping and pipe support Cor-
rective Action Program (CAP) were performed in accordance with SWEC's Quality
Assurance (QA) program. This program is consistent with SWEC's Topical Report
SWSQAP 1-74A (Reference 20), Stone & Webster Standard Quality Assurance Pro-
gram, which has been approved by the NRC.

In accordance with the Quality Assurance (QA) program, a project-specific QA
program (Reference 6) including procedures covering the essentials of the
ShTC-PSAS validation process were developed. These ShTC-PSAS Project Proce-
dures were distributed to all supervisory engineers and were readily available
to SWEC-PSAS personnel. The issuance of design criteria, validation proce- |

dures, and major revisions of these documents was followed up with detailed
training programs for applicable personnel. In particular, pipe stress and
support engineers on the project received training in the technical procedure
(CPPP-7), and the design control procedure (CPPP-6).

A Project Quality Assurance (QA) Manager, who is directly responsible to the
SWEC Vice President of QA and has management experience in auditing and QA pro-
gram procedure development for engineering activities, was assigned to the pro-
ject in the earliest stages of project mobilization. Tnis reporting respon-

sibility assures independence of the Quality Assurance (QA) functions. The

SWEC-PSAS Quality Assurance (QA) Manager has a staff of Engineering Assurance
(EA) engineers assigned to assist him in his duties. SWEC's EA Division is an I

integral part of SkIC's QA Program (Reference 20). These individuals provide |

(
assurance that the QA program properly addresses all project activities and
assist SWEC-PSAS personnel to understand and properly implement the QA program.

To date, more than 164,000 man-hours have been expended by SWEC in activities
directly attributable to the overall Project Quality Assurance program (i.e. ,
training, procedure development, auditing, and the project QA Manager's staff).

The adequacy and implementation of this Quality Assurance program was exten-
sively audited by SWEC's Engineering Assurance Division, SWEC's Quality Assur-
ance Auditing Division (QAAD), TU Electric Technical Audit Program (TAP), and
the NRC's Vendor Program Branch (VPB) and Office of Nuclear Reactor Regulation.
A total of 36 audits were performed by these organizations to date for both
Units 1 and Common large bore piping and pipe supports Corrective Action Pro-
gram (CAP) as follows:

SWEC - EA 22

SWEC - QAAD 1
-

(
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TU Electric - TAP 4 12
( EC 1

The SWEC, NRC, and TU Electric Technical Audit Program (TAP) audits evaluated
the technical adequacy of the engineering product (e.g., calculations, draw-
ings, and specifications) and assessed the adequacy and implementation of the
SWEC Quality Assurance Program. A summary of these audits is presented in
Sections 5.3.1 and 5.3.2.

TU Electric conducted technical audits as part of the TU Electric Technical
Audit Program (TAP). The details of calculations, drawings, and procedural
compliance and technical interfaces were evaluated. These technical audits
have resulted in enhancements to the procedures and methods and thus contrib-
uted to the overall quality of the CPSES large bore pipe and support design.

The NRC Staff performed surveillances on SWEC-PSAS validation process, includ-
ing in process reviews of SWEC-PSAS's progress and methods cf resolving the

( generic technical issues and verification of the adequacy of SWEC-PSAS walk-
downs. The NRC-VPB performed an audit of the SWEC-PSAS piping and pipe support'

Corrective Action Program (CAP).

A Third Party organization (Tenera, L.P.) was contracted by CPRT to overview
the adequacy of SWEC-PSAS large bore piping and pipe support design methodology
as discussed in Section 5.1.1. The Third Party concluded that SWEC-PSAS's
large bore pipe stress analysis and pipe support validation program was compre-
hensive and capable of resolving Comanche Peak Review Team (CPRT) and external

I issues. This third party overview provides additional assurance that the CPSES
\ large bore piping and pipe supports meet the licensing commitments.

In addition to these audits, TU Electric has initiated the independent Engi-
neering Functional Evaluation (EFE) program to provide an overview of the tech-
nical activities being conducted on the CPSES project. The Engineering
Functional Evaluation (EFE) team has audited the SWEC-PSAS performance since
June 1987. The large bore piping and pipe supports design has been reviewed to

,

I assure consistency with validated input data and to assure outputs have been
transferred to appropriate interfacing organizations.

Surveillance activities have been conducted by SWEC Engineering Assurance per-
sonnel to assure conformance to procedures and standards. Similar surveillanc-
es are performed by the TU Electric Technical Audit Program (TAP).

'The TU Electric Technical Audit Program (TAP) has been in effect since
January 1987. Prior to this the TU Electric Quality Assurance Department
performed audits of selected engineering service contractors using technical
specialists as part of its vendor audit program.

l i
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These audits described above represent a very detailed and complete assessment
( of the following:

1. Adequacy of the Project Quality Assurance program.

2. Implementation of the Quality Assurance program.

3. Technical adequacy of the design criteria and procedures.

4. Implementation of the design criteria and procedures.

These audits and surveillances identified instances in which some action was
required to clarify or modify procedures to more clearly define some activi-
ties, revise calculations to address an omission of clarifying statements or
more properly address a situation, and provide additional training or project
guidance to assure continued compliance with procedures. A timely and complete
response was developed for every item identified throughout the audit process.

i

i Whenever a question that suggests a need to improve any of these items was
| identified, the cause, extent of conditions, and any required corrective /

preventive actions were determined, properly docwnented, and implemented. Sub-'

sequent audits have verified that appropriate actions were taken to address
previously identified items and identified a trend of improved overall perfor-

,

mance by SWEC-PSAS. No audit items which would result in questions of techni-'

cal adequacy of SWEC-PSAS's overall validation program have been identified.

In addition to the audits and surveillances, a rigorous Quality Control (QC)
i

'[
inspection program is in place on the CPSES site. QC personnel are responsible
for performing inspection of attributes as delineated in the inspection pro-
cedures before a particular installation is acceptable.

In summary, an appropriate level of attention has been given to the quality of
activities; the Quality Assurance (QA) program is appropriate for the scope of

.

work; project performance has been demonstrated to be in compliance with the
j QA program, and appropriate corrective and preventive actions were taken when,

ever they were required.

L 5.3.1 Summary of SWEC Engineering Assurance (EA) Audits

To date, SWEC EA has performed 22 audits of the SWEC-PSAS large borc piping and
|

! pipe support validation process. Each SWEC-PSAS project location has been au-
dited at least three times. An average of five subjects were reviewed during
each of these audits. The following list of audit subjects describes the depth
of auditing that has been performed:

1. Adequacy of the SWEC-PSAS Design Procedures.

2. Adequacy of the SWEC-PSAS Project Procedures.

3. ARS Data Conversion.

4. Calculations - Technical adequacy.

(
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5. Calculations - Documentation
1

6. Compliance with project procedures.

7. Construction support activities.

8. Document Control.

9. Field walkdown activities.

10. Indoctrination and training.

11. Licensing activities.

12. Records maintenance.

13. Maintenance of Project Procedure manuals.

j. 14. Personnel qualification and experience verification.

15. System inputs to pipe stress and pipe support analyses.

A chronological tabulation of SWEC Engineering Assurance (EA) audits is pre-
sented in Table 5-10.

5.3.2 Summary of Audits by TU Electric-TAP, NRC-VBP, and SWEC-QAAD

I In addition to the SWEC Engineering Assurance (EA) Audits, the SWEC-PSAS was
audited by TU Electric Quality Assurance (QA), NRC Vendor Program Branch (VPB),
and SWEC Quality Assurance Auditing Division (QAAD).

To date, TU Electric's Technical Audit Program (TAP) has performed 12 audits of
,

the SWEC-PSAS. Each SWEC-PSAS location has been audited at least once. An

|
average of nine (9) subjects were reviewed during each of these audits. These
audits are essentially equivalent to the SWEC Engineering Assurance (EA) audits

|
discussed in Section 5.3.1. Therefore, the list of audit subjects in Sec-
tion 5.3.1 is representative for these audits. A chronological tabulation of

|
the TU Electric Quality Assurance TAPS audits is presented in Table 5-11.

! The NRC-Vendor Program Branch (VPB) performed one audit in mid-1986 of
| SWEC-PSAS validation process (Reference 31) and reviewed the following

i activities:

f
1. Design control (pipe stress and support analyses).

2. Document Control (incoming and outgoing).
: -

| 3. Procurement control.
!

4. Training.

< 5-31

|

,



*! -

.

5. Audits (SWEC-EA and TU Electric-TAP).
( The SWEC Quality Assurance Auditing Division (QAAD) performed one audit of the

SWEC-PSAS. This audit was performed to assess the Project Quality Assurance
Manager's adherence to Corporate QA Program requirements, the adequacy of the
Project's QA Program (CPPP-1), the Document Control Program, and the Records
Management Program.

|
|

/

|

1
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5.4 CORRECTIVE AND PREVENTIVE ACTION

SkTC-PSAS has developed technical and design control procedures and updated the
design and installation / inspection specifications to implement the corrective
actions resulting from the large bore piping and pipe supports Corrective Ac-
tion Program (CAP). These procedures and specifications are identified within
the Piping - Design Basis Documents (DBDs) which contain the bases for validat-
ing the large bore piping and pipe supports in Unit I and Common. As a result
of this effort, the Comanche Peak Steam Electric Station - Unit I and Common
large bore piping systems and supports are validated as being capable of per-
forming their safety-related functions.

This validation is documented in the drawings, calculations, and specifica-
tions. This validated design documentation will be provided to TU Electric.
This validated design documentation can provide the basis for configuration
control of CPSES large bore piping and pipe supports to facilitate operation,
maintenance, and future modifications following issuance of an operating
license.

|
t

At the completion of the validation, Sk'EC-PSAS will provide TU Electric
Comanche Peak Engineering (CPE) with the complete set of drawings and calcula-
tions, contained within the Large Bore Piping - Design Validation Packages
(DVPs) for Unit 1 and Common. SkIC-PSAS procedures used for large bore piping
and pipe supports validation will be provided to Comanebe Peak Engineering
(CPE). Implementation of these procedures by CPE assures that future CPSES
large bore piping and pipe supports design is performed in accordance with the
licensing commitments.

[
Training for Comanche Peak Engineering (CPE) personnel will be provided by
SkTC-PSAS. The training will cover background assumptions and the methodology
used in the validation of the piping and pipe support design. The importance
of quality assurance will be stressed throughout the training program.

Practical experience has been provided to Comanche Peak Engineering (CPE) engi-
neers who have worked alongside Sk'EC-PSAS engineers during the ongoing valida-
tion process. Experience gained by CPE engineers included changes in design
documents, and familiarization with procedures followed and regulatory

4requirements.

TU Electric Comanche Peak Engineering (CPE) is developing a program to assure a
complete and orderly transfer of the engineering and design function from
SkTC-PSAS to CPE. The program will provide for the identification of those
tasks presently being performed by SkTC-PSAS which are to be transferred to CPE
and the identification of all procedures, programs, training, and staffing
requirements. The program will be based upon three prerequisites: 1) the
piping-related Corrective Action Program (CAP) effort to support plant com-
pletion is finished for the particular task; 2) the Piping - Design Validation
Packages (DVPs) are complete; and 3) any required preventive action taken, as
discussed in Appendix C, is complete.

(
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This program will assure the transfer of complete design document and pro-
cedures to Comanche Peak Engineering (CPE).-

|

t

,

1

|

|

.

.

$

1

t

|
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FIGURE 5-1

CORRECTIVE ACTION PROGRAM (CAP) |, (
1 FLOW CHART AND GOVERNING PROCEDURES |

LARGE BORE PIPING AND PIPE SUPPORTS
1

,

JDESIGN VALIDATION

! CPPP 1(REF.8) CPPP-28 (REF. 67)
CPPP 5 (REF.14) CPPP 29 (REF. 77)
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| CPPP 20 (REF.65) DBD.CS 066 (REF. 2) |

| CPPP 24 (REF.66) DBD CS 067 (REF. 3)
CPPP.25 (REF. 57) DBD.CS 069 (REF. 61) |
SPEC. 2323.MS46 A (R EF. 44) DBD CS 070 (REF.62)
SPEC. 2323 MS200 A (REF. 41)
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MODIFICAllONS
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CPPP 6 (REF.9) CPSP 10 (REF. 73)
CPSP 14 (REF. 72)

l f
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BUILD AND
INSPECT
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POST CONSTRUCTION
HARDWARE VALIDATION AS BUILT INSPECTION
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(R EF. 47/55) SUPPORTS

FVM.PS 080 (REF. 50) CP. CPM 9.10 (REF. 43) CP.O AP 12.1 (REF. 34) |

FVM.PS 081 (REF. 51) CP. CPM 9.10A (REF. 40) ECE.DC 7 (REF. 75)

| FVM.PS.082 (REF. 52) AOP 11.2 (REF. 60) CPSP.12 (R EF. 37)
,

FVM St 040 (REF. 76) 010 AP 11.1.28 (REF. 45)
CPPP.22 (R EF.32) CP.O AP.12.1 (R EF. 34)

{SPEC. 2323 MS 100 (REF. 38) CP. AQP 12.1 (REF.12)
|

CPSP 12 (REF. 37)

I f

FINAL
| RECONCILIATION J
| 3

CPPP.23 (REF. 29) CPPP.33 (REF. 68)

I f

( FINAL DESIGN L PIPING AND PIPE SUPPORTS
DOCUMENTATION F COMPLETE

|
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FIGURE 5 2

CORRECTIVE ACTION PROGRAM (CAP) TECHNICAL INTERFACES
LARGE BORE PIPING AND PIPE SUPPORTS
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FIGURE 5-3

SWEC-PSAS PIPE STRESS DESIGN VALIDATION FLOW CHART
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FIGURE 5-4
i

SWEC PSAS PIPE SUPPORT DESIGN VALIDATION FLOW CHART i
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POST CONSTRUCTION HARDWARE VALIDATION PROGRAM (PCHVP)

(,

,m========, ,mememamme ,
matais ovvno+=e=1g m ,ogy,, g g g

g I .c c m..e.s,. . . ...
g

I e
g1 .ce an wi gg aram ,aaan

j
g E I 1 Ia+e en cavme

Y Ihemmemament I

g I sen.i .n .c a i g
|gg| u 's s

lemana m e ss es e l

1 >

Ctet
YES RE Couwt wos

A E **e3 8 C'KHe7

t

Wo

y a = = = = = = = = = = = = = = = = = = m tu s a e = = = = = = = = g, , , , , , t hGeh([ A eG [t aL ya f Cu g
vauoatom g

Oatsaf at CuatGEO I
|, TE S ogs4a ca

B
' aCCEPTahC$ a

anniewt s OE NT '8 ' g
ceCpet g OM C o'u"' L E ICa0 hot IunsegC1 5

E Data
9 g

5 k I
I

pgop o.u - Ino

E t t CumiC AL
' E

E
I conosition ;

,,,,,
I I

E
Ev &Lepaf sose

assat == mee
. El woes neCLuo*eeG

g uppatt g
'

M''''8 g
asocar Catsoas of g'

gu,stmo g
MaADetal g

na sars no gt g
acct 81aS68g

E
I g* 5 g
In g

ana.evt a w a attgaamats"o
|aCCisset I Pt an . F uef seg a

q > Tis tICam4 ak I9 I 'EE I3 oes*olition
i r

g CouPtti f l a s.'t.t
g

6

==w 4 viatwarion g,

| yeoars mata. , , paca&GE g, , ,
g

no g
ee.e.o svu g g

o oc esea.ctio=
g

E. e eeG .=G . a t a se.. 8 . m as s aC.C,is,s-s,s I< r . atte n. ..I
I

d , weoavs matnia | 8'
I

I
I

8
I

- : I c ,. no' , ,
I

I C o= C v, a t = c s f
a

yam; j u nig

! G7 | |
s g
a g

8B vau,o,ato. I g ,esto

bem med ammmmmmmmmmmes maammmmmons mammmmmes

a w

'IS & e

, , , , ,
- T.a S.a tool-ac asi

m.,
; ,

> .o
c,.,....=H ==o'e I

_ _ . - _ _ . _. _ _ __ _ - _ _._ _ _ _ _ _ _ _ . _ . _ _ . . _ _ _ _ _ _ _



1

I

I
e -

|

TABLE 5-1

( PIPING SYSTEM INPUT DATA
:

1

1. Final Safety Analysis Report (FSAR)

2. ASMI III Code Class 1, 2, and 3 piping drawings and Seismic Category II
piping drawings within the same piping stress analysis package

3. Pipeline designation list

4. Piping design specifications

5. Flow diagrams, system description and operating conditions

6. Seismic response spectra (including the application of ASME Code

Case N-411)

7. Seismic structural displacements data

8. General arrangement and civil / structural drawings

9. As-built piping support location drawings

10. Pipe support drawings

i 11. Thermal structural displacements data

12. Containment pressure test displacement data

|
13. Wall and floor sleeve sealant design data

I

: 14. Jet impingement loads

! 15. Pipe whip impset loads
i
| 16. Structural and equipment layout drawings
i

17. Valve and valve operator weights (including extended attachments), center
of gravity, yoke natural frequency and acceptable valve acceleration limit

18. Equipment movement data and allowable nozzle loads

| 19. As-built location of pipe with respect to wall and floor sleeves
|

20. Existing pipe break locations, pipe rupture restraint locations and de-
tailed drawings

21. Valve nozzle allowables

( 1

|

|

!
|
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TABLE 5-1 (Cont)

22. As-built pipe thickness

23. Westinghouse Class 1 pipe stress reports

24. ADLPIPE computer listing for each pipe stress analysis package

25. Containment displacements due to loss of coolant accident (LOCA)

26. Component drawings (equipment, penetration, valve, etc)

27. Calculations

Pipe stress analysis (if applicable)a.

b. Pipe support analysis and stress report (if applicable)

c. Fluid transient analysis (if applicable)
|

28. Loads from non-ASHI attachments on pipe supports

29. Geotechnical data for buried pipe analysis

30. Flexible hose design criteria and vendor's design report

31. As-built information for tie-back support
i

32. As-built pipe weld shrinkage and locations
i

|

|

|

.

2

|
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TABLE 5-2
(

FLUID TRANSIENT LOADINGS

Containment Spray System

* Containment spray pump startup

Safety Injection System

6 Check valve closure following pump trip

Service Water System

Pump trip and pump start*

|
|

Residual Heat Removal System

* Relief valve discharge

Chemical and Volume Control System

* Relief valve discharge

Main Steam System

( * Main steam turbine trip
* Auxiliar) acedpump turbine trip

Feedpump turbine trip*

Safety and relief valve discharge*

Feedwater System

* Check valve closure following pump trip
Rapid closure of isolation or control valve,

*
| Check valve closure analysis following postulated pipe rupture*
|

Auxiliary Feedwater System

* Check valve closure following trip of one auxiliary feedwater pump
|

Boron Recycle System
|

* Relief valve discharge

Component Cooling Water System

o Relief valve discharge

(

1
:
(

I
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jTABLE 5-3

(
PCHVP REINSPECTION ATTRIBUTES AND RESOLUTIONS

IN RESPONSE TO CPRT QUALITY OF CONSTRUCTION
ISAP-VII.C RESULTS REPORT

LARGE BORE PIPING AND PIPE SUPPORTS

-Construction ISAP-VII.c Results PCHVP Attributes
Work Category Report Recommendations FVM/ Procedures

Large Bore Reinspect flow elements to CPE-SWEC-FVM-PS-081
Piping Configur- verify that they are orien- (Reference 51)
ation ted in the proper direction CP-QAP-12.1

(Reference 34)
Figure F.23

| Verify existing piping CPE-SWEC-TVM-PS-080

| clearance criteria and (Reference 50)
t walkdown all insulated CPPP-22, Clearance

large bore piping Walkdown Procedure
(Reference 32)

Reinspect safety-related CPE-SWEC-FVM-PS-081
piping expansion joints CP-QAP-12.1

Figure F.23

I Pipe Welds Reinspect butt welds in CPE-SWEC-FVM-PS-081

and Materials Schedule 80 or thinner CP-QAP-12.1
stainless steel piping made Figure F.23

i

I prior to 1982 that are
| replacement welds and/or
I have received extensive

repairs

Large Bore Walkdown of pipe supports CPE-SWEC-FVM-PS-081

Pipe Supports - containing vendor-supplied CP-QAP-12.1
R.gid components and replacement Figure F.16

of nonconforming parts sub-
ject to appropriate engineer-
ing disposition

,

|

Inspect for proper gaps CPE-SWEC-FVM-PS-080
,

between pipe and pipe sup- CPPP-22, Clearance
f
I ports and verify adequate Walkdown Procedure

clearance between pipe CP-QAP-12.1
;

welds and pipe supports Figure F.9
.

.

t

i
1

!
.

. _ _ __._ ____ __ __ ___ _ . _ _ . __ . _ _ _ _
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TABLE 5-3 (Cont)

(
Construction ISAP-VII.c Results PCHVP Attributes
Work Category Report Recommendations TVM/ Procedures

Inspect and install suitable CPE-SWEC-TVM-PS-081
locking devices on all CP-QAP-12.1
vendor-supplied components Figures F.13, F.15,
that do not have high- F.16, F.18, and F.20
strength bolting; install
locking devices on all high-
strength bolting that is not
torqued to an acceptable pre-
load

Walkdown reinspection of CPE-SWEC-TVM-PS-081
pipe clamps and replace CP-QAP-12.1

| nonconforming spacers or Figure F.13

| confirm they fall within the
| limits of bounding calcu-

lation

Verify that jam nuts on all CPE-SWEC-FVM-PS-081
vendor-supplied components CP-QAP-12.1
(sway struts, snubbers, and Figures F.15, F.16, and
spring cans) are snug tight F.17

Walkdown of all pipe sup- CPE-SWEC-TVM-PS-081
ports having pipe clamps to CP-QAP-12.1
verify security of attach- Figure F.13
ment to the pipe

Large Bore Reverify component adjust- CPE-SWEC-TVM-PS-081

| Pipe Supports - ment during the startup CP-QAP-12.1
| Wonrigid and preoperational phases Figure F.20

| of the plant

j Inspect and install suitable CPE-SWEC-FVM-PS-081
locking devices on all CP-QAP-12.1'

vendor-supplied components Figures F.13, F.15,
|

that do not have high F.16, and F.20
| strength bolting, install

| locking devices on all high-
! strength bolting that is not

! torqued to an acceptable pre-
| load

.'

F

\ 2
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TABLE S-3 (Cont)

(
Construction ISAP-VII.c Results PCHVP Attributes
Work Category Report Reconnendations FVM/ Procedures

Walkdown of all vendor- CPE-SWEC-FVM-PS-081
I supplied components to en- CP-QAP-12.1

sure that proper angularity Figures F.15 and F.17
! exists

Walkdown of all supports CPE-SWEC-FVM-PS-081
containing vendor-supplied CP-QAP-12.1
cc:nponents and inspect Figures F.13 and F.20
cotter keys and associated
bolting

|

l

!

|

|(-
,

|

!
i

;

I

:

I

|

|

i

I 3

j 1
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TABLI 5-4

I
UNIT 1 AND COMMON LARGE BORE PIPE SUPPORTS MODIFICAH ON SUdMARY

i

Ca tego ry Number of Modificati3ns

Prudent 1293
. Recent Industry Practice 1883

l. Adjus tment 393

! Cumulative Effects 2052

TOTAL $621

|

Modification

|
Description Ca_tegory

|

| Richmond Insert Single Tubes Prudent
Allowable Stress Exceeded for Structural Member Cumulative Effects

! Support Deleted Recent Industry Practice

Support Added Cumulative Effects
Rigid Trapeze Prudent
Trapeze Snubber Prudent
Allowable Stress Exceeded for Welds Cumulative Effects
Allowable Load Exceeded for Standard Component Cumulative Effects
Allowable Load Exceeded for Concrete Anchor Cumulative Effects

( Cinched U-Bolt Modification Prudent
Component Exceeds 5 Degree Offset Adjustment
Revise Clearances Adjustment
To be Modified Into a Clamp Anchor Prudent
Box Frame on Pin Connection Prudent
Modify to Increase Stiffness Prudent
Preliminary Study Revises this into a Clamp

Anchor Prudent
Change from Rigid to Anchor or from Anchor
to Rigid Prudent

! Change from Snubber to Rigid Recent Industry Practice
I Change from Rigid to Snubber Cumulative Effects

Two Way Rigid Restraint Changed to a One Way
Restraint or One Way Changed to Two Way
Restraint Cumulative Effects

|
Three Way Changed to One or Two Way Restraint Cumulative Effects
U-Bolt on a Rigid Frame (One or Two Way
Restraint) Cumulative Effects

Change from Rigid Hanger to Spring or Spring
to Rigid Cumulative Effects

Relocate Hanger Cumulative Effects .

Pipe Bearing Stress Failure Cumulative Effects
; Reset Spring or Snubber Settings Adjustment

|
Exceeds Lateral Movement for Spring Adj us tment

f

l

i
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TABLE 5-5

SUMMARY - CINCHED U-BOLT TRAPEZE SUPPORT MODIFICATIONS

Description of Modification Large Bore Piping

Single strut or snubber with a standard 223
pipe clamp

Box frame 82

Trapeze with strap and lugs 59

i

Trapeze with welded attachment now con- 43
stituting a rotation restraint

Single strut or snubber with a welded I
attachment

Single strut or snubber with a stiff 19

clamp'

Deleted 26j

TOTAL 693

(,

;

!
\

i

.
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l TABLE 5-6

( SEISMIC CATEGORY II LARGE BORE PIPING OVER SEISMIC'

CATEGORY I EQUIPMENT PIPING CHECKLIST

The field verification of Seismic Category II piping located over Seismic
Category I systems, structures, or components is documented using a checklist
addressing these attributes:

1. Establish seismic to nonseismic boundaries in piping systems and de- ;

termine whether the bounda ry requires further evaluation to ensure
the integrity of the seismic portion during a seismic event.

2. Dete rmine if pipe supports restrain thermal expansion of a long
straight piping run.

3. Dete rmine if supports have existing design loads that are less than
! calculated threshold loads.

4. Determine if supports are next to a heavy concentrated weight (valves
or components).

i

; 5. Determine if long straight runs or risers are not adequately support-
ed for seismic in axial direction of pipe.

6. Determine if piping extends to different buildings.

'I Determine if the system design temperature exceeds 150 F.7.

8. Verify that hot piping configuration and component alignment are in
accordance with the design drawings.

|

,

|

:
:

l
i
1

|

|

|
t i

!

|

|
|
|

.
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TABLE 5-7
(

PCHVP LARGE BORE PIPING AND PIPE SUPPORTS
INSTALLATION / INSPECTION PROCEDURES

* pipe sup-SWEC-PSAS Field Verification Methods (FVMs) for large bore pipir. .-

ports Post Construction Hardware Validation Program (PCHVP) are in compliance
with the following procedures:

1. Comanche Peak Piping Erection Specification No. 2323-MS-100
,

(R?ference 38)

2. Comanche Peak ASME Section III Code Clast 2 and 3 Piping Design Spec-
ification No. 2323-MS-200 (Reference 41)

3. Comanche Peak Nuclear Safety Class Pipe Hangers and Supports Specifi-
cation No. 2323-MS-46A (Reference 44)

4. Comanche Peak Structural Embedments Specification No. 2323-SS-30
(Reference 39)

5. Comanche Peak Construction Procedure CP-CPM-9.10, Component Support
Installation (Referrie 43)

6. Comanche Peak Construction Procedure CP-CPM-9.10A, Installation of
Vendor-Supplied Component Supports Catalog Items (Refer-ence 40)'

i,

7. CPSES Quality Assurance Procedure CP-QAP-12.1, Mechanical Component
Installation Verification (Reference 34)

|
8. CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabrication and

Installation Inspection of Safety Component Supports (Reference 45)
f

9. CPSES Quality Assurt. ice Procedure QI-QAP-11.1-26, Piping and Equip-'

ment Installation "aspectica (Reference 42)
;

|
'

|

.

!

l
I

! l

:
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TABLE 5-8

SEISMIC CATEGORY II LARGE BORE PIPING OVER
SEISMIC CATEGORY I EQUIPMENT

PAPE SUPPORT CHECKLIST

The field verification of Seismic Category II piping located over Seismic
Category I systems, structures, or components is documented using a checklist
addressing these attributes:

1. General Support Requirements

a. Location
b. Function
c. Orientation
d. Dimension 2/ configuration / material per control drawing /

document ,

,

l e. Physical damage / completeness

i f. Hole edge distance in structural members
i g. Gap clearances

b. Minimum 1 in, clearance

i. Voided supports removed

2. Welding

a. Weld type
i b. Welds properly wrapped

3. Pase Plates / Anchor Bolts

a. Bolt size
b. Edge distance of holes
c. Size and hole spacing
d. Attachment location

;

e. Nut tightness / thread engagement,

| f. Locking devices

|
g. Washers
h. Clearance with adjacent Hilti bolt

4. Bolted Connections (Including Clamps)

a. Bolt / pin size
b. Thread engagement
c. Nut tightness

d. Locking devices / cotter pins
e. Clamp size / proper spacer
f. Tightness of bolt and clamp

.

I

_
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TABLE 5-8 (Ctat)

5. Snubber / Strut / Spring Components
;

a. Size / type / load pin size
b. Spherical bearing adequacy / free to swivel
c. Angularity with tolerance
d. Setting adequate per drawing
e. . Eye rod thread engagement / nut tightness
f. Ends not binding

c. Locking devices
b. Extension weld adequacy
1. Lubrite plate

6. Design Considerations

Support instability (e.g., uncinched U-bolts)a.
b. Threshold loads exceed previous design load
c. N:nseismic interface loads'

d. Seismic loiding inclusion in original support load
e. Adequacy of gang support
f. Integral attachment adequacy

7. Aircraft Cables

a. Cable diameter
b. Ceiling / wall connection
c. Clamp type / rod type

( d. End loop configuration
Eye nut tightness / lock washerse.

f. Cable clamp tightness
g. Cable slack / configuration

| h. Tie spacing / bundled cables tied together
| 1. Support location / span

J. Cable restraint modifications for 12 in. and 10 in,

diameter pipe
k. End of cables wrapped to prevent fraying

;

t

|

r

e

|
.

|

|
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TABLE 5-9

(
TYPICAL SWEC-PSAS TECHNICAL AND DESIGN CONTROL PRACTICES

1. Add terminal anchors in the pipe stress problem boundary to bound the
stress problem.

2. Establish a. seismic-to-nonseismic piping interface anchor design
requirement.

3. Revise pipe stress analysis package boundary decoupling requirement.

4. Establish branch line mass effect on main piping requirement.

5. Establish functional capability evaluation requirement.

6. Document the validation of thermal stress cycles and stress range reduc-
|

tion factor requirement.

i
7. Establish stiffness modeling of sleeve sealant.'

8. Revise clearance requirement between pipe and structural frame.

9. Establish a clamp anchor design for 6 in and smaller nominal size pipe.

.
10. Revise the seismic design loads for nonsafety-related piping attached to

( safety-related ganged pipe supports.
,

11. Revise the tube steel wraps round welding length evaluatica requirement.
i

| 12. Document the strut, snubber, and spring hanger swing angle evaluation re-
|

quirescat, inciuding thermal, seismic, and fluid transient movements.

13. Establish an integrated clearance validation program (engineering walkdown i

to validate clearance).

14. Establish the requirement to validate the valve weight list and the valve
stem extension in the as-built drawing.

15. Establish the pipe stress and pipe support system review documentation
requirement.

|

16. Establish the review and validation of CPSES plant design at.d operating
conditions.

|

|

\

|

|

|
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TABLE 5-10

SUMMARY OF SWEC ENGINEERING. ASSURANCE AUDITS
LARGE BORE PIPING AND PIPE SUPPORTS

Engineering
Assurance Audit Response
Audit No. Location * Dates of Audits Audit Report Transmittal Transmittal

Site No. I at Site 07/31/85 - 08/01/85 ION - 85/501, 08/22/85 No Response Required
Project No. I at NY 10/06/85 - 10/11/85 IOM - 85/610/ CPI-653 CPO-134, 11/15/85
Project No. 2 at CH 10/28/P5 - 11/08/85 ION - EA-1735/ CPI-1085 2CPO-34, 12/20/85
Project No. 4 at HOC 12/09/85 - 02/13/86 ION - 86/042/ CPI-1418 CPO-622, 03/13/86

i SWCL No. I at SWCL 12/17/85 - 12/19/85 IOM - 86/015, 01/30/86 CPI-1468, 02/21/85
CPI-2115, 04/11/86

Project No. 3 at BOS 12/16/85 - 02/28/8o IOM - 86/002/ CPI-1546 CPO-746, 04/03/86
Site No. 2 at Site 12/16/85 - 02/13/86 10M - 86/088/ CPI-1490 CPO-863, 04/15/86
Project No. 5 at BOS 02/10/86 - 03/07/86 IOM - 86/100/ CPI-1768 CPO-746, 04/03/86
Project No. 6 et CH 02/I8/86 - 03/13/86 ION - EA-1791, 04/04/86 No Response Required
Project No. 7 at NY 03/24/86 - 03/28/86 10M - 86/160/ CPI-2192 CPO-1215, 05/14/86

CPO-1592, 06/19/86
Project No. 8 at HOC 04/28/86 - 05/02/86 ION - 86/221/ CPI-2457 CPO-1560, 06/18/86
Site No. 3 at Site 05/19/86 - 05/23/86 ION - 86/256/ CPI-2827 CPO-1958, 07/25/86

i SWCL No. 2 at SWCL 06/02/86 - 06/06/86 IOM - 86/284/ CPI-2819 CPI-3557, 08/12/86
j Project No. 9 at BOS 07/21/86 - 08/15/86 IOM - 86/396/ CPI-3966 CPO-2968, 09/30/86

Project No. 10 at CH 07/07/86 - 07/25/86 IOM - EA-1350/ CPI-3852 2CPO-936, 09/29/864

Project No. 11 at NY 09/08/86 - 09/12/86 ION - 86/521/ CPI-4285 CPO-3466, 10/31/86
Project No. 12 at HOC 11/03/86 - 11/07/86 ION - 86/596/ CPI-4687 No Response Required
Site No. 4 at Site 01/19/87 - 01/23/87 ION - 87/044/ CPI-6064 IOM-237, 03/24/87
Project No. 14 at BOS 02/23/87 - 03/06/87 10M - 87/120, 04/09/87 EMD File 16.1.2 (016)
SWCL Nc. 3 at SWCL 03/09/87 - 03/13/87 10M - 87/108/ CPI-6690 CPO-6496, 05/14/87
Project No. 15 at CH 03/16/87 - 03/27/87 2 CPI-3336/ CPI-6703 CPO-6432, 05/11/87
Project No. 16 at NY 04/13/87 - 04/24/87 ION - 87/175/ CPI-7022 2CPO-2543, 06/26/87
Site No. 5 at Site 06/22/87 - 06/26/87 IOM - 87/256, 08/03/87 2CPO-2664, 08/20/87

)
* Site: SWEC-PSAS at CPSES SWCL: SWEC-Toronto,

HOC: SWEC-Houston BOS: SWEC-Boston'

NY: SWEC-New York CH: SWEC-Cherry Hill

i
'

.
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TABLE 5-11 %

SUff1ARY OF TU ELECTRIC AUDITS
LARGE BORE PIPING AND PIPE SUPPORTS

|

Audit Response

Audit No. Location * Dates of Audits Audit Report Transmittal Transmittal

TSWEC-1 at Site 10/21/85 - 10/25/85 CPI-934/QXX-2774 CPO-317, 01/07/86

TSWEC-2 at NY 11/04/85 - 11/06/85 CPI-1185/QXX-2842 CPO-404, 01/31/86
TSWEC-3 at BOS 12/03/85 - 12/05/85 CPI-1266/QXX-2861 CPO-501, 02/21/86
TSWEC-4 at CH 01/21/86 - 01/24/86 CPI-1552/QVC-02 CPO-736, 03/31/86

TSWEC-5 at Site 04/14/86 - 04/18/86 CPI-2401/QVC-168 CPO-1388, 06/13/86
TSWEC-6 at SWCL 04/23/86 - 04/24/86 CPI-2510/QVC-195 No Response Required

TSWEC-7 at HOC 05/15/86 - 05/16/86 CPI-2755/QVC-227 CP0-1900, 07/18/86
TSWEC-8 at NY 09/16/86 - 09/19/86 CPI-4609/QVC-548 CPO-4255, 12/23/86
TCP-86-43 at Site 11/10/86 - 11/14/86 CPI-5077/QIA-331 CPO-4611, 01/16/87
TSWEC-9 a t CH 01/05/87 - 01/09/87 CPI-5791/QVC-702 No Response Required
TSWEC-10 at BOS 02/17/87 - 02/20/87 CPI-6486/QVC-752 CPO-6368, 05/08/87
ATP-87-03 at NY 03/23/87 - 04/03/87 CPI-6850/ATP-7019 CPO-6750, 06/05/87
ATP-87-09 at CH 04/27/87 - 05/01/87 CPI-6985/ATP-7032 CPO-7415, 08/07/87
ATP-87-14 at CH TENERA - 04/06/87 CPI-6905/ATP-7029 CPO-7056, 06/30/87
ATP-87-18 at Site 06/01/87 - 06/05/87 CPI-7320/ATP-7107 CPO-7315, 07/24/87
ATP-87-28 at Site 07/01/87 - 07/02/87

and at NY 07/06/87 - 07/10/87 CPI-7505/ATP-7173 CFO-7467, 08/13/87

* Site: 'SWEC-PSAS at CPSES
HOC: SWEC-Hcuston
NY: SWEC-New York
SWCL: SWEC-Toronto
BOS: SWEC-Boston
CH: SWEC-Cherry Hill

.
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78. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.29, Seismic
Design Classification, Revision 2, February 1976

TV Electric Letter No. TXX 6631, W. G. Counsil to U.S. Nuclear Regu-79.
latory Comunission, Comanche Peak Programs, Augtst 20, 1987

80. TU Electric Letter No. TXX 6500, W. G. Counsil to U. S. Nuclear Regu-
latory Commission, Comanche Peak Programs, June 25, 1987

81. Pipe Stress Review Issues List, Revision 4, September 16, 1987,

transmitted from N. H. Williams (CYGNA) to W. G. Council

(TU Electric) on September 16, 1987, CYGNA Letter No. 84056.119

82. U. S. Nuclear Regulatory Commission, Regulatory Guide 1.68, Initial
Test Programs for Water-Cooled Nuclear Power Plants, Revision 2,
August 1978.
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APPENDIX A

(
COMANCHE PEAK RESPONSE TEAM (CPRT) AND EXTERNAL ISSUES

INTRODUCTION

This appendix describes the details of the resolutions of issues resulting from
the Comanche Peak Response Team (CPRT) and from external issues. Each of thir-
ty-nine issues listed below is described in an individual subsppendix which
includes discussions of resolution methodology and corrective and preventive
actions.

SWEC-PSAS has reviewed the CPSES Supplemental Safety Evaluation Reports (53ERs)
(NUREG-0797), and determined that the procedures and design criteria for the
piping and pipe supports Corrective Action Program (CAP) are consistent with
the actions required of TU Electric by the NRC Staff as stated in the SSERs.

Issue No. Issue Title

Al Richmond Inserts
A2 Local Stress - Piping

A3 Wall-to-Wall and Floor-to-Ceiling Supports

A4 Pipe Support / System Stability
A5 Pipe Support Generic Stiffness
A6 Uncinched U-Bolt Acting as a Two-Way Restraint
A7 Friction Forces

k A8 AWS Versus ASME Code Provisions
A9 A500, Grade B Tube Steel
A10 Tube Steel Section Properties
All U-Bolt Cinching

A12 Axial / Rotational Restraints
A13 Bolt Hole Gap
A14 OBE/SSE Damping
A15 Support Mass in Piping Analysis
A16 Programmatic Aspects and QA Including Iterative

Design
A17 Mass Point Spacing

4

A18 High-Frequency Mass Participation
A19 Fluid Transients
A20 Seismic Excitation of Pipe Support Mass
A21 Local Stress in Pipe Support Members
A22 Safety Factors
A23 SA-36 and A307 Steel
A24 U-Bolt Twisting

A25 Fischer/ Crosby Valve Modeling/ Qualification
A26 Piping Modeling
A27 Welding
A28 Anchor Bolts /Embedment Plates .I

:

A-1
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1

I

j
.

Issue No. Issue Title
k i

A29 Strut / Snubber Angularity |
!

A30 Component Qualification
|

A31 Structural Modeling for Frame Analysis
A32 Computer Program Verification and Use i

I
A33 Hydrotest
A34 Seismic /Nonseismic Interface !

A35 Other Issues i
'

A36 SSER-8 Review
A37 SSER-10 Review
A38 SSER-11 Review
A39 CPRT Quality of Construction Review on Piping and

Pipe Supports

|

|

,

;

i
,

1

,

|

!

!l

'.
I

h I
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SUBAPPENDIX Al
,

(r

RICHMOND INSERTS j

|

1.0 Definition of the Issue ,

i

There were several interrelated issues regarding the use of Richmond in-
serts (see Figure Al-1). The issues were related to design allowables,

methods for calculating bolt loads in tube steel connections, and modeling i

of insert / tube steel connections. The specific issues are as follows (see !
IReferences 4.1 through 4.9):

|

1.1 Safety Factors / Testing

safety factor of two was used for Richmond insertThe issue was that a
designs instead of the manufacturer's recommended safety f actor of three. 1

Related questions were raised regarding the tests performed by TU Electric
on Richmond inserts to determine the load-carrying capacity of the insert ;

and to examine the behavior of the connection for combined loading. In
specific, the representativeness of the tests to actual plant conditions
and the interpretation of the test results was questioned.I

1.2 Concrete Strength
;

|
' The issue was that Richmond inserts may have been installed in concrete

(
weaker than the 4000 psi design strength used in the analyses.'

1.3 Fatigue Life
1

The issue was that the reduction in fatigue life of the threaded rod in
i

Richmond insert tube steel connections caused by cyclic loading was not j

considered. ;

1.4 Simplified Evaluation Method
I

l The issue was that justification of the simplified method of Richmond in-
| sert design was based on improperly interpreted finite element analysi< ]

results.
I

1.5 Richmond Insert / Tube Steel Finite Element Modeling

The issue was that a simplified method was used in evaluating connectio.
made with tube steel without considering bolt angularity or bending in the
bolt due to the torsion in the tube steel member.I

'

Tube steel / insert connections were inconsistently modeled as pin or fixed
connections. This affects the support stif fness, support frame stresses,
and the evaluations of the loads on bolts / rods and inserts.

I
1

(

\
Al-1
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1.6 Allowable Spacing

The issue was that the lack of a structural attachment interface program'

may have resulted in a failure to consider spacing effects of nearby
anchors / sleeves in the structural evaluation of inserts.

1.7 Allowable Shear Loads

The issue was that allowable shear loads for 1 1/2 in. Richmond inserts,
which were extrapolated from test data for 1 in, and 1 1/4 in. size in-
serts, may not be conservative.

1.8 Thermal Expansion of Long Tube Steel Members
;

|
The issue was that thermal expansion of long tube steel members, under

| LOCA conditions, anchored by two or more inserts was not considered.

| 1.9 Tube Steel Local Stress

The issue was that the local stress in tube steel walls, which may cause
punching-type failure, was not evaluated.

1.10 Oversized Holes

The issue was that the holes made in the connections are oversized, and
therefore the sharing of shear loads cannot be assumed to be equal for all
of the bolts.(

1.11 Hisuse of Allowable Loads

The issue was that tension and shear allowables for inserts were occasion-
ally used to evaluate threaded rods / bolts in the analyses.

2.0 Issue Resolution

2.1 Safety Factors / Testing

SVEC-PSAS has specified a safety f actor of 3 for Richmond inserts under
as reconsnended by thenormal, upset, and emergency loading conditions,

Richmond Screw Company. For f aulted conditions, a safety factor of 2 has
been specified based on ACI 318-71 (Reference 4.10). The allowables are
based on averaging TU Electric insert capacity failure loads based on test
results as described in References 4.11 and 4.12. SWEC-Civil / Structural
Group has verified (Reference 4.13) that the tests were representative of
CF2ES Richmond insert installation and that the tests were performed in
accordance with the industry-wide accepted ASTM Standard E488-76

(Reference 4.14).

The allowable loads for Richmond inserts and threaded rods, based on the
appropriate safety factors, are provided in Attachment 4-5 of CPPP-7.

I
A1-2
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2.2 Concrete Strength ;

( This issue is addressed in Subsppendix A36.

2.3 Fatigue Life

CPPP-7, Section 4.3.1, specifies that threaded rods used in Richmond
inserts / tube steel connections are designed in accordance with AISC re-
quirements. SWEC-PSAS has demonstrated by analysis that the number of
equivalent stress cycles on pipe supports at CPSES is less tuan 7,000, and
therefore in accordance with AISC 7th Edition (Reference 4.15), See-
tions 1.7.1 and 1.7.2 and Appendix B, fatigue is not a concern for thread-
ed rods used in these connections.

2.4 Simplified Evaluation Method
| iThe procedure developed and implemented by SWEC-PSAS for the qualification|

of Richmond inserts and bolts (Attachment 4-5 of CPPP-7) is independent of
previously completed finite element analyses.

2.5 Riche.ond Insert / Tube Steel Finite Element Modeling
|SWEC-PSAS established the tube steel to bolt load transfer mechanism for

shear and torsion loads (with respect to the tube steel) and developed a
conse rvative design methodology for evaluating these connections.

; R. L. Cloud and Associates (RLCA) performed an independent analysis of the
tube steel to bolt load transfer mechanism and confirmed that the SWEC-"

( PSAS methodology is appropriate (Reference 4.16).

The SWEC-PSAS model simulated a member with bolt properties (in the STRUDL
computer program) to connect the center of tube steel to the face of con-
crete. Support joints were modeled as fixed except for the bolt's tor-

! |
i sional moment. The force and moment reactions were first used directly in

the interaction equation for qualifying the bolts and were later converted
to tension for evaluating the inserts. This interaction equation was doc-
umented by both RLCA (Reference I. 17) and SWEC-PSAS (Reference 4.18).

I This method of analysis represents a conservative means of transferring
shear and torsion loads from the tube steel to the bolts. Single tube
steel members , subject to torsion, were modified by outriggers installed
at the connections to eliminate the moment on the bolt.

;

Attachment 4-5 of CPPP-7 provides the modeling procedure for qualifying
|

the Richmond insert whea used in conjunction with tube steel for all sup-
port configuration types, including the proper interaction equation for

,

i qualifying the bolts / roos.
*

2.6 Allowable Spacing
|

Attachment 4-5 of CPPP-7 specified spacing requirements and the effects of|

reduced spacing on Richmond insert allowables. A project-wide program on
Richmond insert spacing, conducted by the SWEC Civil / Structural Group as

1
i :

' Al-3
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discussed in the Civil / Structural PSR (Reference 4.13), is being imple-

( mented (also see Subsppendix A28, Sections 1.1 and 2.1).

2.7 Allowable Shear Loads

TU Electric performed additional tests (see Section 2.1 above and Refer-
ences 4.11 and 4.12) to establish shear allowables for all discrete sizes'

of Richmond inserts used at CPSES including the 1 1/2 in. Richmond insert.
Design allowable values were based on these tests.

2.8 Thermal Expansion of Long Tube Steel Members

The effects of thermal expansion on long tube steel members anchored by
! two or more inserts was evaluated by RLCA in Reference 4.19, and limits on

tube steel length were established.

Attachment 4-5 of CPPP-7 provides limits on tube steel length of long tube
' steel members anchored by two or more inserts due to the effects of

LOCA-induced thermal expansion.

2.9 Tube Steel Local Stress

SkTC-PSAS developed and implemented a procedure for the evaluation of lo-
I cal stresses due to nuts bearing on tube steel walls. This was incorpo-

rated into Attachment 4-13 of CPPP-7. For additional discussion of this
issue, refer to Subsppendix A21, Section 2.0.

! 2.10 Oversized Holes

SkIC-PSAS procedures assume equal distribution of shear loads resulting
from red and hole fit-up tolerances, where tubing is anchored by two or

,

more Richmond inserts. However, for Richmond inserts and threaded rods'

with high shear interaction ratios (greater than 0.25), potential unequal
shear loading is addressed by checking that these Richmond inserts and
rods are capable of resisting twice the calculated shear (Reference 4.20).

f 2.11 Misuse of Allowable Loads
I

The SWEC-PSAS procedure for the validation of Richmond inserts and bolts'

(Attachment 4-5 of CPPP-7) requires seperate evaluations for the inserts
|
I and for the threaded rods / bolts using specified allowables and interaction
| equations.
!

3.0 Corrective and Preventive Action
,

No additional issues were discovered during the review and resolution*

of the issue.j ,

|
* Pipe support modifications resulting f rom . resolution of issues in

i
Subsppendises Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-36).

\<

Al-4



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|

.. #

>

* The carrective action to resolve the issues regarding the analysis
( and design of Richmond inserts used in conjunction with tube steel

was accomplished through the impleeentation of the criteria provided
in CPPP-7, Attachment 4-5 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Propou-d Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Sections VII and VIII, August 22, 1983

-

4.2 Reply to NRC Staf f questions from W. A. Horin to G. Mizuno, June 11, 1984
'

4.3 Reply to NRC Staff questions, September 1984

I 4.4 Affidavit of 0.ASE witness M. Walsh before the ASLB, September 11, 1984

4.5 Structural Embedments Specification No. 2323-SS-30, Revision 1, Gibbs &
Hill, Inc. , February 10, 1984

,

4.6 Richmond Inserts / Anchorages for Concrete Constructions, Bulletin No. 6,
Richmond Screw Anchor Co., 1971

4.7 Testimony of N. H. Williams in response to CASE questions of Febru-
ary 22,1984, to CYGNA Energy Services, April 12, 1984

'

! 4.8 June 20, 1984, and August 9, 1984, meeting with NRC Staff discussing Rich-
mond Inserts' affidavit

4.9 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal Letter'
'

No. 84056.120 dated September 18, 1987

4.10 ACI Code 1971, Building Code Requirements for Reinforced Concrete.
|

American Concrete Institute, Detroit

4.11 TU Electric Test Report, Shear Tests on Richmond 1 1/2 in. Type EC-6W In-
serts, March 30, 1983

4.12 TU Electric Test Report, Shear and Tension Loading on Richmond Inserts,
1 1/2 in. Type EC-6W and 1 in. Type EC-2W, April 19, 1984

4.13 TU Electric Units 1 and Common, Civil Structural Project Status Report,
Revision 0, October 1987

,

4.14 ASTM Standard 488-76, Standard Test Methods for Strength of Anchors in
Concrete and Masonary Elements

4.15 AISC Specification for the Design Fabrication, and Erection of Structural
Steel for Buildings, 7th Edition, 1969

|
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4.16 RLCA Report No. ALCA/P142/01-85/003, Richmond Insert / Structural Tube Steel

( Connection, Revision 0, September 10, 1986

4.17 RLCA Report No. RLCA/P142/01-86/008 Richmond Insert / Structural Tube Steel
Connection, Design Interaction Equation for Bolt / Threaded Rod, Revision 0,
September 10, 1986

4.18 ShTC-PSAS Report No. 15454.05-N(C)-002, Interaction Relation for a Struc-
tural Mes>ber of Circular Cross Section, May 1986

4.19 RLCA Report, Richmond Insert / Structural Tube Steel Connection Effect of
Thermal Expansion of Tube Steel on Richa:ond Inserts and Bolts

4.20 ShTC-PSAS Project Merorandum 141, Unequal Snear Loading Effect on Richmond
Insert and Threaded I:ods Used in Conjunction with Tube Steel

(

,
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SUBAPPENDIX A2
!

LOCAL STRESS - PIPING;

p
4

e

1.0 Definition of the Issue
I The issue was (References 4.1 through 4.4) that local stresses in piping,

due to the relative displacements between the pipe and supports, were not
properly addressed at CPSES in the items listed below:

1.1 Zero Gap Restraints t

,

Zero sap restraints are box frame pipe supports with the specified -

gap on the pipe support drawing less than the predicted radial ther-
mal expansion of the pipe. Therefore, these support types restrain
the radial thermal expansion of the pipe. The loads due to the re-
strained pipe expansion, combined with the mechanical loads, have the

.

potential to overstress the frame, welds, and pipe. In addition,

zero gap restraints used in conjunction with struts or snubbers are |'

potentially unstable.

1.2 Integral Welded Attachments (IWAs)

Integral welded pipe support attachments (IWAs), such as trunnions
1 and lugs, induce local stresses in the pipe wall. Anchor supports,

with opposing trunnions attached to different support structures may
| restrain the radial thermal pipe expansion and induce additional load(3

: in the pipe, trunnions, and support structures.

|
The load from restrained radial thermal pipe expansion, when combined.

with the mechanical loads, has the potential to overstress the pipe,'

trunnion, welds, support structure, and support structure anchorage.

2.0 Issue Resolution
1 The issue of local stress on piping was resolved as follows:

2 2.1 Zero Gap Restraints
:

| Frame-type pipe supports, designed to restrain the lateral movement
of the pipe through point, line, or surface contact, induce local
stresses in the pipe wall due to the bearing contact force. The is- |

sue of local pipe stress due to bearing contact was resolved as |

follows:
:

| 2.1.1 Zero clearance box frames are eliminated or modified to 1

|
provide sufficient gaps to allow for the thermal expansion ;

of the pipe in accordance with CPPP-7, Attachment 4-11.
The modification of zero gap restraints on struts or snub-<

] bers, to provide stability, is discussed in Subsppendix A4.
:

i !

A2-1
i4

I
i

!
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2.1.2 Guidelines ~ were provided in CPPP-7, Attachments 4-6B and :

4-6C, to assess the local longitudinal line/ point contact,'

' { and circumferential bearing stresses in piping restrained
j by pipe support frames.

j 2.2 Integral Welded Attachments

CPPP-7, Attachment 4-6A provided simplified analysis methods for the
evaluation of pipe local stress at trunnions and lugs, with and.with-' ;

out pipe reinforcing pads. The local pipe stress for trunnions on !
_

I elbows is evaluated in accordance with PM-162. Local pipe stresses
at IWAs that did not meet the geometric limitations of the simplified |

methods (such as multiple trunnions attached at the same location, or j'

pipe-through trunnions) were qualified based on finite element analy- !
;

sis techniques. 3

S

In accordance with CPPP-7, Section 4.6.4.1, supports with opposing !j . trunnions attached to different support structures were speciallyi

analyzed to predict the additional load induced on the pipe, trun- ,

nion, support structure, welds, and support structure anchorage due,

to the restrained thermal expansion of the pipe. This load was added ,

to the thereal load due to the longitudinal thermal expansion of the ,

pipe to determine the thermal design load for the pipe local stress .

;

|
evaluation and the design of the trunniot., support structure, welds, ,

|
and support structure anchorage. The trunnion was then analyzed in i

iaccordance with CPPP-7, Attachment 4-6A as discussed above.<

!

( 3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*
>

of the issue.
'

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CTR50.55(e) (see Subsppendix B2, SDAR-CP-86-36). j

* The corrective action to resolve the local pipe stress issues with ;

zero clearance box frames was to eliminate the support or modify the ;

!support to provide proper gaps between the pipe and support during
the design validation. The corrective action to resolve the stabili- ;

ty issue for zero sap restraints is discussed in Subsppendix A4. The ,

corrective action to resolve the local pipe stress issue with frames |
and IWAs was to provide analysis methodologies and acceptance crite-
ria consistent with licensing commitments in CPPP-7, Attach- .

eents 4-6A, B, and C during the design validation. All local pipe (
stress design validation analyses were performed in accordance with |

'
.these attachments. ,

i

e The preventive action for this issue is identified in Appendix C.

A2-2
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4.0 References ,

(- 4.1 CASE's Proposed Finding of Fact and Conclusions of Law (Welsh /Doyle
Allegations), Section IV, August 22, 1983.

4.2 CASE's Answer to Applicant's Statement of Material Facts as to which
there is no Genuine Issue Regarding Consideration of Local Displace-
ments and Stresses, August 24, 1984.

4.3 CASE's Answer to Applicant's Reply to CASE's Answer to Applicant's
Motion for Summary Disposition Regarding Local Displacements and i

Stresses, October 4, 1984.

4.4 CYGNA Pipe Support Review Issues List, Revision 4, and TransmittalI

Letter No. 84056.120 dated September 18, 1987.
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SUBAPPENDIX A3 j

:. WALL-TO-WALL AND FLOOR-70-CEILING SUPPORTS
u

1.0 Definition of the Issue

! The issue (References 4.1 and 4.2) was that when a pipe support is at- ;

! tached from floor-to-ceiling or wall-to-wall, the support members effec- !

!tively act as building structural members. Loadings due to the thermal
expansion of the frame, relative displacements between building attachment

.

points from seismic building movements, time-dependent displacements suchi

as concrete creep, and the cumulative effects of these could be signifi- !

cant. Since these loads and displacements were not considered in the de- ;

sign, the potential existed for support members to become overstressed. ;

2.0 Issue Resolution |

'2.1 Floor-to-Ceiling and Wall-to-Wall (F-C/W-W) Supports

!
The large F-C/W-W frames were qualified for loading combinations that
include frame thermal expansion, differential building displacements .

'
idue to seismic movements, long-term concrete creep, and live loads,

Relative building displacements, long-term creep, and live load ef- ;

fects were demonstrated to be insignificant for corner supports. The ,

j loading combinations and the allowable stresses are delineated in
*

Attachment 4-19 of CPPP-7.;

] ( 2.1.1 Large Frames Outside the Service Water Tunnel i

I All large F-C/W-W frames, except those in the service water'

tunnel, are being modified by adding slip joints. ;

f 2.1.2 Large Frames in the Service Water Tunnel
l

The large F-C/W-W frames in the service water tunnel were
assessed for stresses caused by floor live load, differen- ;

tial floor / wall displacements due to long-tern concrete
creep, thermal expansion, and seismic excitation as speci- '

fied in Section 2.1. Supports assessed as being inadequate [

are being modified (Reference 4.3). ;

.

2.2 Corner Supports

A generic study of these supports was performed utilizing the assess-
ment methods in Section 2.1. The supports were then reviewed based
on the study results, and the designs were validated. ,

[
r

3.0 Corrective and Preventive Action i

No additional issues were discovered during the review and resolution f*

of this issue.
!

A3-1
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All the pipe support modifications resulting from resolution of is-*

[ sues in Subsppendixes Al through A35 were determined to be reportable
\ under provisions of 10CFR50.55(e) (see Subappendix B2,

SDAR-CP-86-36).

The corrective action to resolve the issue with the proper evaluation*

of floor-to-ceiling and wall-to-wall and corner supports was accom-
plished through the implementation of the criteria of CPPP-7, Attach-
ment 4-19 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section VI, August 22, 1983

4.2 CASE's Partial Answer to Applicant's Statement of Material Facts, in
the Form of Affidavit of CASE Witness, Mark Walsh, August 27, 1984

4.3 SWEC-PSAS Report No. 15454.05-N(C) 013, Qualification of Wall-to-
Wall / Floor-to-Floor Supports, April 1987

4.4 SWEC-PSAS Report No. 15454.05-N(C)-012, Revision 1, Qualification of
Corner Supports, June 2,1987

(

I A3-2

l
, ,

,

. _ _ _ _ _ . _ _ _ _-



.

.' .'

SUBAPPEh' DIX A4

k PIPE SUPPORT / SYSTEM STABILITY

1.0 Definition of the Issue

f The issue (References 4.1 through 4.5) was that certain pipe support con-
figurations installed at CPSES were potentially unstable or their buckling
capacity was not properly evaluated. An unstable support is defined as a
support that can shift or move to an unqualified position. An unqualifiedt

position is a position other than that assumed in the piping stress analy-
sis. A related issue was that the stability of the overall piping systems
must be assured.

1.1 Potentially Unstable Support Configurations

The following are configurations whose buckling capacity was not
properly assessed, or which were potentially unstable because they
had the potential to move axially along the pipe and/or rotate around
the pipe, creating a three-pin linkage system.

1.1.1 Zero-Clearance Box Frames Supported by Single
and/or Multiple Struts or Snubbers

1
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1.1.2 Uncinched U-Bolts on Single Strut or Snubber
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1.1.3 Multi-Strutted Frame Gang Supports
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1.1.4 Trapeze Supports With U-Bolts
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1.1.5 Column-Strut Stability
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1.2 System Stability
|

The stability of the overall piping system is dependent upon the sta-I

bility of each individual support. The issue was that if there were
unstable supports in a piping system, then the overall system would
be unstable,

t

2.0 Issue Resolution

2.1 Potentially Unstable Support Conffgurations

k A4-3
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A stable support is a support that cannot shift or move to an unqual-
ified position. Unqualified position means a position that exceeds

( the specified tolerances from the position assumed in the pipa stress
analysis.

The stability of supports was assured by qualifying column-strut sup-
ports and by modifying potentially unstable configurations in accor-
dance with CPPP-7, Section 4.2.4 and Attachment 4.9, as follows:

2.1.1 Zero-Clearance Box Frame Supported by Single or
Multiple Struts or Snubbers

These support types were either eliminated or modified,
such as by removing the existing box frame and replacing it
with a standard pipe clamp or rigid frame.

2.1.2 Uncinched U-Bolts on Single Strut or Snubber

All supports of this nature were eliminated or are being
modified by replacing the U-bolt assembly with a design
consistent with the required support function.

2.1.3 Multi-Strutted Gang Support Frames
,

These supports were redesigned as rigid frames.

2.1.4 Trapeze Supports WitL U-Bolts
,

j All supports of this nature were eliminated or are being
modified as described in Subappendix A12, Axial, Rotation-
al, and Trapeze-Type Restraints.

2.1.5 Column-Strut Stability
:

A procedure to evaluate the critical buckling load of a '

column-supported strut was developed and is included in
CPPP-7, Attachment 4-9.

| 2.2 System Stability

The stability of the overall piping system was assured by the
following:

1) Each installed support was individually qualified to be stable
(in accordance with the definition in Section 2.1).

2) The system integrity was analyzed and qualified to.the ASME
Section III, Division 1 Code allowables for deadweight,' thermal,
and applicable occasional loads (fluid transients) and seismic
excitations in three orthogonal directions.

I A4-4
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3.0 Corrective and Preventive Action

( No additional issues were discovered during the review and resolutica*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the issue of pipe support and system*

stability was accomplished through the analysis methods and support
modifications specified ia CPPP-7, Section 4.2.4 and Attachment 4-9
during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section III, August 22, 1983

4.2 CASE's Motions and Answer to TU Electric's Motions for Sumary Dispo-
sition Regarding Stability of Pipe Supports, October 15, 1984

4.3 Testimony of N. H. Williams in Response to CASE Question of
February 22, 1984, to CYGNA Energy Services

1 4.4 Letter to Mr. J. B. George of TU Electric from N. H. Williams of
CYGNA in reference to stability of pipe supports, April 30, 1985

4.5 CYGNA Pipe Support Review lesues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987.
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SUBAPPENDIX A5

( PIPE SUPPORT GENERIC STIFTNE.3

1.0 Definition of the Issue

1.1 Generic Stiffness Methodology

The issue (References 4.1 through 4.6) was that there is no assurance
that the assumed set of generic stiffness values used in the piping
stress analyses were suf ficiently representative of the stiffnesses
of the installed supports. Therefore, the results of the pipe strees
analyses may not be valid.

Supports were designed to allowable stresses and to a deflection lim-
it of 1/16 in. for Level B (upset condition) loads. No check was

; performed on the support stiffness, since it was assumed that the
1/16-in deflection limit would ensure that the actual support stiff-
ness was acceptably close to the assumed values used in the piping

! stress analyses.

1.2 Pipe Support Stiffness Evaluation

It was also noted that the flexibilities of all pipe support compo-
nents, such as U-bolts and base plates, should have been included in
the support stiffness esiculation.

( 1.3 Effect of Oversize Holes on Pipe Support Stiffness Evaluation

The bolt hole sizes for 1 in, diameter bolts were 1/16 in. larger
than allowed by the ASME Section III Code of record. The issue was
that these oversized holes were ignored in the pipe support deflec-
tion check and therefore could have an unconservative impact on the
seismic analysis of the piping system.

2.0 It. sue Resolution

| 2.1 Generic Stiffness Methodology

f
Pipe support stiffnesses were represented in the pipe stress analysis
in accordance with CPPP-7, Section 3.10.8.

|

The following approach was followed to develop a generic stiffness
methodology for CPSES.

|
.

2.1.1 Determination of Generic Values

The following three types of supports were selected from
the CPSES pipe supports installed in the plant:

'
,

1) Rigid supports, including frames and struts

! A5-1

|
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2) Anchors

k 3) Snubbers

For rigid supports, generic values were analytically devel-
oped (Reference 4.7) for groups of pipe sizes. For snub-
bers, generic values were based on snubber sizes.

The generic values for anchors were developed in terms of
nondimensional values, which are independent of pipe sizes.
The condimensional stiffness values of all sample anchors
for all pipe sizes can thus be used together in developing
histograms.

2.1.2 Pipe Support Stiffness Histograms

For all the supports evaluated, stiffness values were
calculated.

Histograms of the calculated stiffnesses (Reference 4.8)
were developed and representacive values (median values)
determined.

2.1.3 Miniawn Acceptable Stiffness for Use of the General Value

To assure that the use of generic values produce valid pipe
stress analyses, a minimum stiffness value was established.

I The minimum stiffness was determined with consideration of
its effect on thermal, static, and dynamic responses

j (Reference 4.7). This approach utilized simplified piping
models and fundamental engineering principles.

t

2.1.4 Screening Procedure
,

Before the beginning of p;pe stress *nalyses, each pipe
support was assessed to determine if its stiffness falls
above the minimum stif fness; if so, it was assigned the
generic stiffeess. When s pipe support's stiffness had
been determined to fall below the minimum value, the calcu-
lated stif fness value was used in the pipe stress analysis

,

in lieu of the generic value. A set of CPSES generic

| stiffness values and acceptable minimum values beve been
incorporated in the design criteria, CPPP-7,

Section 3.10.8.

2.2 Pipe Support Stiffness Evaluation

In accordance with CPPP-7, Section 4.3.2.2, the stiffness of each
component in the support assembly, such as vendor-supplied compo-
nents, structural members, and base plates was assessed in the evalu-'

ation of the c.spport stiffness.

I A5-2'
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To facilitate the support stiffness evalurtion, the stiffnesses of
( commonly used supports and subassemblies have been provided in graph-

ic and tabular forms and incorporated in Attachment 4-18 of CPPP-7.

2.3 Effect of Oversize Bolt Holes on Pipe Support Stiffness Evaluation
~

As discussed in Subsppendix A13, Bolt Hole Gaps, CPSES anchor-bolt
hole sizes were in compliance with ASME 1985 Summer
Addenda hT-4721(a) and are not oversized. Therefore, consistent with
industry practice, the effects of bolt hole gaps were not included in
the support stiffness assessments.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under*

provisions of 10CTR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

* The corrective action to resolve the issues regarding pipe support
generic stiffness was accomplished by implementing the procedures
provided in CPPP-7, Sections 3.10.8 and 4.3.2 and Attachment 4-18
during the design validation.

* The preventive action for this issue is identified in Appendix C.
4

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations) Cection IX, August 22, 1983

4.2 Affidavit of CASE Witnesses J. Doyle and M. Walsh, CASE's Partial

i
Answer to Applicants' Statement of Material Facts as to which there

|
is no Genuine Issue Regarding Applicants' Use of Generic Stiffnesses
Instead of Actual Stiffnesses in Piping Analysis, August 24, 1984,
and August 27, 1984

i

4.3 CYGNA Phase 3 Final Report, TR-84042-01, Revision 1, Appendix J,
Nete 8, November 20, 1984

4.4 N. H. Williams (CYGNA) letter to V. Noonan (USNRC), Open Itecs Asso-
ciated with Walsh/Doyle Allegations, CYGNA Letter No. 84042 022 dated
January 18, 1985

4.5 Testimony of N. H. Williams in response to CASE questions of
February 22, 1984, to CYGNA Energy Services

4.6 CYGNA Pipe Support Review Issues List Revision 4, CYGNA Letter
No. 84056.120 dated September 18, 1987

:
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4.7 SWEC-PSAS Report No.15454-N(C)-003, Generic Pipe Support Stiffness
.( Values for Piping Analysis, September 1986 ;

4.8 Pipe Support Generic Stiftoess Study, CPPA-48,974, TU Electric,
February 13, 1986
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SUBAPPENDIX A6

'

k. UNCINCHED U-BOLT ACTING AS A TWO-WAY RESTRAINT

1.0 Definition of the Issue '
,
e

The issue (References 4.1 and 4.2) was that certain uncinched U-bolts at- [
tached to rigid frases were modeled and analyzed as one-way restraints ;

(i.e., as providing restraint in the direction parallel to the axis of the ]
threaded portion of the U-bolt) but will actually behave as two-way re- *

straints (i.e., as stated above and laterally). This was viewed as having
a two-fold effect: ,

i

1.1 Modeling
'

,

Tailure to include the two-way restraining action of the U-bolts may |

invalidate the results of pipe stress analyses that utilized U-bolts
modeled as one-way restraints.

1.2 Uncinched U-Bolt Qualification Guideline

Such U-bolts may not meet the manufacturer's reconnended interaction
limits when the lateral loads are applied.

2.0 Issue Resolution

: 2.1 Modeling j

2.1.1 For pipe sizes equal to or greater than 8 in. NPS, i

uncinched U-bolts were replaced in the model with a compo-
neat commensurate with the support function.

2.1.2 In the piping analysis, uncinched U-bolt supports for pipe
sizes 6 in, and smaller that are attached to rigid frames [
were modeled as two-way restraints. ,

I

: 2.2 Uncinched U-Bolt Qualification Guideline ,

t

2.2.1 STRUDL models of U-bolts were developed to derive the ,

Istiffness value and resultant loading (soment, shear, and
i tension) at the attachment to the frame. For Ftatic (i.e.,

'

signed) loads, a friction coefficient of 0.3 was concidered,

to act in the axial direction of the pipe. Resolution of
the friction issue is discussed in Subappendix A7.

!i

l

! 2.2.2 Based on the above STRUDL analyses, allowable U-bolt load f

i
ratings were developed, j

t
.

i
'

i 2.2.3 The uncinched U-bolt qualification ' procedure was incorpo-
. rated in Section 4.2.5.2 and Ai.t.sument 4-3 of CPPP-7. |
|
|

A6-1
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2.2.4 Stiffness values for 'an: inched U-bolts, modeled as two-way

{
restraints were developed and issued in CPPP-7, Sec- ;

tion 4.3.2.2 and Attachment 4-18.

3.0 Corrective and Preventive Ac,tig

* No additional issues were discovered during the review and xeeolution ;

of the issue. ;

* Pipe support modificationi resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

* The corrective action to resolve the concern of U-bolts acting as
two-way vestraints was accomplished by implerenting the criteria of
CPPP-7, Sections 4.2.5.2 and 4.3.2.2, and Attachments 4-3 and 4-18
during the design validation.

* The preventive action for this issue is identified in Appendix C.
.

4.0 References ,

4.1 CASE'r Proposed Findings of Fact and Conclusions of Law, (Walsh/Doyle |

Allegations) Section II, August 22, 1983

4.2 CASE's Answer to Applicant's Motion for Summary Disposition of CASE's
A1:tegations Regarding U-Bolts Acting as Two-Way Restraints,

,

Au.gus t 20, 1984*

:
,
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SUBAPPEKDIX A7
__

'

FRICTION FORCES ;

i

1.0 Definition of the Issue
The issue (References 4.1 through 4.4) was that friction loads were not
considered in the original pipe support designs when the predicted pipe
movement was less than 1/16 in.

2.0 Issue Resolution

Friction loads were considered in the validation of pipe supports at
CPSES. Section 4.7.3 and Attachment 4-7 of CPPP-7 required that triction
be considered in all load cases for noneyelic loads (i.e., static and/or
steady state loads) regardless of the magnitude of pipe movement.

3.0 Corrective and Preventive Action

No ;dditional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolutfen of issues in
Subsppendixes Al through A35 wete determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

* The corrective action to resolve the issue of friction forcer, was
accomplished through the implementation of the criteria provided in8

CPPP-7, Attachment 4-7 during the design valiation.

* The preventive action for this issue is identified in Appendix C.
i

4.0 References

4.1 CASE's Proposed findings of Tact and Conclusions of Law (Walsh/Doyle
Allegations), Section XVI. August 22, 1983.

4.2 CASE's Answer to Applicants' Motion for Summary Disposition Regarding
Consideration of Friction Forces to the Design of Pipe Supports with
Small Thermal Movements, August 6, 1984.

f

4.3 CASE's Answer to Applicants' Reply to CASE's Answer to Applicants'
:

Motion for Summary Disposition Regarding Consideration of Friction,

Forces, October 1, 1984.

4.4 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987 ,

1
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SUBAPPENDIX A8

k AWS VERSUS ASMI CODE PROVISIONS

1.0 Definition of the Issue
t

:
The issue (References 4.1 through 4.4) was that certain aspects of weld
design, welding practices, and the effects of punching shear (local
stress) on st-uctural members were not adequately addressed. The items
discussed are grouped into the following four groups:

,

i

1.1 Skewed T-Joint Welds

The issue was that the effective throats of skewed T-joint welds were
incorrectly calculated in the original design. The AWS angle limita-
tion between the joined parts was violated in the evaluations of
skewed T-joint welds at CPSES.

1.2 Effective Throat of Flare Bevel Welds

The issue was that since the ASME Code does not adequately address
the dete rmination of the effective throat for flare bevel velds,
there is no assurance that the evaluations of these welds were prop-
erly performed.

1.3 Welding Practices

( The issue was that since the ASME Code does not adequately address'

various welding practice related items such as preheat requirements,
cap welding, weave welding, downhill welding, drag and work angles
(which limit the space allowed for welders to function), and lap
joint requirements, that these welding processes may not have been
properly addressed in the existing welding procedur<9,

1.4 Punching Shear (Local Stress)

The issue was thtt punching shear has not been considered in the de-
signe at CPSES since the ASME Code does not adequrJ,ely address this .,

subj e ct . Local stresses, which can be significant, develop in the
immediate vicinity of the joint between two members. Based on the;

'

relative sizes of items joined, one member tends to punch through the
wall of the other.

2.0 Issue Resolution
_

,

f 2.1 Skewed T-Joint Welds

CPSES were installed in accordance 'with Weld
!

Pipe support welds at
Procedure BR-WPS-11032. Weld configurations containr4 in this proce- |

,

qualified by testing in accordance with ASME Section III,dure were

i

!

I A8-1 |
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Subsection NF requirements; therefore, the limitttions of

(
prequalified welds did not apply.

Guidelines for the design validation of the effective throat of
skewed T-joint welds were inco rporated in CPPP-7, Attachment 4-2.

.

These requirements were consistent with AWS D1.1.

2.2 Effective Throat of Flare Bevel Welds
,

Resolution of the issue regarding the determination of the ef fective
throat for flare bevel welds is addressed in Subsppendix A10.

2.3 Welding Practices

|
Resolution of the issues regarding inadequate weld procedure-related
items is addressed in Subappendix A27.4

2.4 Punching Shear (Local Stress)

Resolution of the issue regarding the evaluation of local stresses in
the walls of structural pipe support members is addressed in
Subappendix A21.

.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.2

1,

Pipe support modifications resulting from the resolution of issues in*

Subappendixes At through A35 were determined to be reportable under
,

'

provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

| * The corrective action to resolve the issue of AWS versus ASME Code
provisions was accomplished through the implementation of the crite-
ria provided in Section 4.4 and Attachment 4-2 of CPPP-7 during the

|
design validation.,

* The preventive action for this issue is identified in Appendix C.
I

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
allegations), Section V, August 22, 1983.

4.2 CASE's Answer to Applicant's Statement of Material Facts as to which
there is no Genuine Issue Regarding Certain Case Allegations Regard-

j ing AWS and ASME Cade Provisions Related to Design. Issues,;

*

August 4, 1984.

|
4.3 NRC Staff Response to Applicant's Motion for Summary Disposition on

AUS and ASME Code Prtoisions on Weld Design, November 2, 1984.

t
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4.4 Affidavit of David Terao on AWS and ASMF, Code Provisions on Weld De-
sign, November 2, 1954.
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SUBAPPEKDIX A9

k A500, GRADE B TUBE STEEL

1.0 Definition of tha Issue

The original design of CPSES pipe supports used a design yield strength Sy
of 42 ksi for A500, Grade B, tube steel (cold formed) in accordance with
ASME Code Case N-71-9. Later versions of ASME Code Cases N-71-10 through
N71-14 revised the yield strength from 42 kai to 36 ksi. Therefore, the

issue (References 4.1 through 4.4) was that all designs for tube steel
supports at CPSES should be revised to incorporate the lower design yield
strength.

I

2.0 Issue Resolution

2.1 Basis of ASME Code Case Revision

The basis of the ASME Section III NT Code Committee revision of ASME
Code Case N-71-9 (42 ksi) to N-71-10 (36 ksi) is the concern that the
yield strength in the heat-affected zone at weldments could be
slightly reduced. Since test data were not available at the time to
quantify the reduction, the ASME Section III Code allowable for A500
Grade B (cold-formed tube steel) was reduced to that of A501 (hot- ;

'

f o rmed) . The Code Committee's action was considered a conservative
.measure.

The Code Committee has evaluated test data on this issue. The test ,'
data demonstrate that the yield strength in the heat-affected zone of
A500 Grade B tube steel is not reduced below 46 ist.

i

ASME Code Case N-71-15, which specifies Sy = 46 ksi for A500 Grade B7
-

tube steel in rectangular shapes, was issued in December 1986.
,

2.2 SWEC-PSAS Validation

The design of pipe supports using A500, Grade B tube steel at CPSES
were validated using a yield strength of 36 ksi in accordance with e

CPPP-7, Section 4.7.2.1.
s

Pipe supports where the calculated stress exceeded 36 ksi but did not f

exceed 42 kai were not modified. The yield stress of 42 kai is based
on ASME Section III Code Case N-71-9 which is consistent with CPSES )
licensing commitments and is acceptable and conservative in light of
ASME Section III Code Case N-71-15 which specifies the allowable

-

yield strength of A500 Crade B tube steel as 46 ksi.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of this issue. j
'
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* Pipe support modifications resulting from resolution of issues in
( Subsppendix Al through A35 were determined to be reportable under

provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the A500, Grade B tube steel issue*

was accomplished through the implementation of criteria provided in |
;

CPPP-7, Section 4.7.2.1, during the design validation.
,

* The preventive action for this issue is identified in Appendix C.
,

4.0 References
,

4.1 Affidavit of W. P. Chen on Revised A500 Steel Yield Values,
May 29, 1984

4.2 Testimony of N. H. Williams in Response to CASE Questions of4

February 22, 1984, to CYGNA Energy Services

i 4.3 Meeting Between CASE and TU Electric with SVEC in Attendance, Large
Bore Pipe Supports, March 12, 13, and 14, 19871

4.4 CYGNA Pipe Support Review Issues List, Revision 4, Transmittal Letter
No. 84056.120 dated September 18, 1987
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SUBAPPENDIX A10

TUBE STEEI,SECTION PROPERTIES

1.0 Definition of the Issue

1.1 Section Properties

The section properties for A500 Grade B eMd-formed tube stsel used
in the pipe support design at CPSES had been obtained from three au-
thoritative source documents. Each source document listed small dif-

; ferences in section properties based on different nominal corner
tangent radii (RT) as follows:

AISC Manual of Steel Construction, 7th Edition, RT E 3t.a.
| (t = thickness of tube steel wall)

b. 1974 Welded Structural Tube Institute (VSTI) Manual of Cold-
j~ Formed Welded Structural Steel Tubing, RT E It.

AISC Manual of Steel Construction, 8th Edition, RT E 2t.c.

These small differences in nominal section properties led to the con-
tention that tube steel milled prior to 1980 had different corner
radii and that tube steel had been procured for use at CPSES both
prior to and after 1980. Therefore, the issue was that the vintage
of the tube steel must be established and the proper section proper-a.

ties used (References 4.1 and 4.2).
,

,

1.2 Effective Throat of Flare Bevel Welds

The 8th Edition of AISC states that the effective throat of flarei

bevel groove velds is t' c=an/16 R unless it can be established that a5
be obtained. The design of flare bevellarger effective throat

CPSES used two different effective throats of t, = 0.645twelds at
i and t, a t.

Because of the differences in assumed corner radii of tube steel, the
, effective throat evaluation of flare bevel welds was questioned.
|

| 1.3 Bolt Hole Effects
The issue was that the effect of bolt holes on section properties had
not been considered in the design.'

'
.

I
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2.0 Issue Resolution

2.1 Section Properties

SkIC reviewed the material manuf acturer's dimensional standards for
A500, Grade B tube steel supplied to CPSES.

The review was performed for ASTM A500 (standard specification for
cold-formed welded and seamless structural tubing in rounds and
shapes), which included a 12-year span starting from issue date 1974
through 1986. Since the standard mill tolerances did not change dur-
ing this period of time, it was concluded that the fabrication toler-
ances and section properties of tube steel members in CPSES have been
maintained to a consistent standard.

SkIC-PSAS also confirmed that Welded Steel Tube Institute (k'STI)
amended its 1974 issue to agne with the 8th Edition of the AISC.
This amendment is the latest revision to date. These section proper-
ties are based on a nominal corner tangent radius of 2t and are con-
sidered representative of cold-formed tube steel.

r

i

SkIC-PSAS resolutions are sumarized as follows:

The use of section properties in AISC Manual of Steel Construe-*
tion, 8th Edition is appropriate, since it represents the actual
cold-formed tube steel used at CPSES.

The 8th Edition of AISC is used by SkIC-PSAS in the selection of
! *

section properties for structural tube steel.

* SkIC-PSAS surveyed tube steel corner dimensions on installed
supports at CPSES (Reference 4.3) and confirmed that the in-
stalled supports have a nominal 2t corner radius.

*ection 4.3.2.1 of CPPP-7 specifies that structural tube steelI *
section properties are selected f rom the 8th Edition of the AISCj

steel manual.

2.2 Effective Throat of Flare Bevel Welds

SkTC-PSAS performed a survey of tube steel dimensions on installed
ASME Section III, Subsection hT pipe supports at CPSES and weld tests
of worst-case configurations to determine the appropria e ef fectivet

throat to be used for flare bevel welds (Reference 4.3).
Based on

the results of this survey, it was concluded that an effective throat
= t - 1/16 in, is justified for all tube sizes except TS 2 x 2.of t t - 1/8 in, isFor 'TS 2x2 sections, an effective throat t,

=

appropriate.

A10-2'
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Existing welds on TS 2x2 sections are qualified to the t =i

j ( t - 1/8 in, criteria, unless it is verified that the weld haI a
|

larger effective throat by performing a field inspection of the weld
in accordance with the methods described in SWEC-PSAS Project Memo-

,

randua No 140 (PM-140).
;

Specification No. 2323-MS-100 was revised on March 2,1987 to assure
t - 1/16 in, is achieved for welds4

| that an effective throat of t a

on TS 2 x 2 tube steel for any' subsequent work.i

Section 4.4 and Attachment 4-2 of CPPP-7, as amended by SWEC-PSAS
j PM-140, specify the effective throats of flare bevel welds,
s

2.3 Bolt Hole Effects

The section properties for tube steel are reduced for the effects of-

bolt holes as required by CPPP-7, Section 4.3.2.1 which is in accor-
dance with the requirements of ASME Section III, Appendix n'II
requirements.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution! *
of this issue.i

* Pipe support modifications resulting from resolution of issues in1

;
Subappendix Al through A35 were determined to be reportable under'

j provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP 86-36).

| The corrective action for tube steel section properties and bolt hole*

ef fects was provided in Section 4.3.2.1 of CPPP-7. The corrective,
'

action for the effective throats of flare bevel welds was accom-
j plished through the implementation of the criteria provided in Attach-

ment 4-2 of CPPP-7 and SWEC-PSAS PM-140 during the design validation.
|

i
* The preventive action for this issue is identified in Appendix C.

j

| 4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section E'III, August 22, 1983i

4.2 CASE's Answer to Applicants' Statements of Material Facts as to Which,

There Is No Genuine Issue Regarding CASE's Allegations Regarding Sec-
: tion Property Values, August 12, 1984
i

4.3 SWEC-PSAS Report No.15454-N(C)-004, Survey of Structural . Tube Steel
i

Dimensions to Verify the Effective Throat of Flare Bevel Welds,
i March 1987

|
,
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SUBAPPENDIX All |

( .-

U-BOLT CINCHING |

t1.0 Definition of the Issue
l-

The following issues (References 4.1 through 4.6) were raised regarding -

the use of cinched U-bolt supports with single struts or snubbers. 1

1.1 Evaluation of the CiLebed U-Bolt Assembly

The stresses in the run pipe, the U-bolt, and the support cross-piece
due to the combined effect of preload (i.e., cinching), pipe thermal
and pressure expansion, and external loadings were not considered in
the design of the cinched U-bolt supports,

1.2 Use of SA-36 and A307 Material for Cinched U-Bolts.

1.2.1 Preload Maintenance
.

SA-36 material is similar to A307 material, which is prohibited
'

in the AISC Code, 7th Edition. Table 1.5.2.1, as bolting materi-
al in friction connections. Maintenance of joint preload is the ,

underlying issue.
!

(-
1.2.2 Fatigue

ASME Section III, Appendix XVII Table XVII-3230-1, Footnote 4, i
and AISC 7th Edition Appendix B, Table B2, Footnote 4. recom-
send that A307 bolts not be used in connections subject to
stress reversal. Fatigue of the A307 material is the issue, t

,

!

! Both these issues regarding the use of A307 material were ex-
tended to the SA-36 U-bolt used in cinched U-bolt supports.

1.3 Preload-Torque Relationship

The established preload-torque relationship was questioned, especial-
ly in light of the potential for galling under U-bolt nuts while
tightening.

1.4 Stability of Cinched U-Bolt Supports
;

The stability of the cinched U-bolt pipe support assembly is depen- ;

dent on attaining and maintaining the required p reload. In light of !

the uncertainty in the preload-torque relationship, as discussed in i

Sectiot 1.3, and the issue regarding the fatigue life and preload ;

maintensnee ability of A307 material, as discussed in Section 1.2, ;

the stability of cinched U-bolt supports with struts and snubbers was |

questioned. |

t

ki' A11-1
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:

:
'

2.0 Issue Resolution, f

( Due to the extensive engineering effort required to validate cinched '

U-bolt type supports with struts or snubbers, and the uncertainty in the
ability to attain and maintain required preload levels, all cinched U-bolt-,

supports with struts or snubbers are deleted or modified to other stable :
: support designs consistent with the required support functions.1

3.0 Corrective and Preventive Action
4

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from rest,1ution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the issues of 1) the proper evalua-*

tion of the pipe and cinched U-bolt assembly, 2) the use of SA-36
| material in cinched U-bolts, 3) the preload-torque relationship, ;

iand 4) stability, is being accomplisbed through the elimination or
modification of cinched U-bolt supports with struts or snubbers in

4

accordance with the criteria provided in CPPP-7, Section 4.2.5.1 used ,

during the design validation.! .

1

| * The preventive action for this issue is identified in Appendix C. |
,

I 4.0 References
:

4.1 CASE's Proposed Finding of Fact and Conclusions of Law, (Walsh/Doyle
Allegations) Section IV, August 22, 1983

i
,

!

i
4.2 ASLB Memorandum and Order at 27, 28, 33-41, December 28, 1983, and

reconsidered in Memorandum and Order at 25-6A, 20-4C,
4

February 8. 1984

,

4.3 Westinghouse Report No. WCAP-10620, U-bolt Support / Pipe Test,

! July 1984
i

|
4.4 Westinghouse Report No. WCAP-10627, U-bolt Support Assembly Finite

- Element Analysis, July 26, 1984

4.5 CASE Answer to Applicant's Statement of Material Facts as to Which
There is No Genuine Issue Regarding to Consideration of Cinched
U bolts Affidavit of CASE Witness J. Doyle, October 8, 1984 |

i

CYGNA Pipe Support Review Issues List (RIL), Revision 4. Transmittal
| 4.6 *

Letter No. 34056.120 dated September 18, 1987 ,

|
t

5
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SUBAPPENDIX A12

AXIAL / ROTATIONAL RESTRAINTS
<

b

'1.0 Definition of the Issue

Three groups of axial and/or trapere-type supports listed below use Welded .

lug or trunnion attachments to transfer aoads te f rames or component
hardware.

-

s%,
p- $1ngas or dual trunnions with component supports [

>

b. Non-trunnion component supports ,

Trapeze supports with U-bolts*

* Riser clamps with dual components ,

!Riser clamps with single components*

c. Frame supports with lugs [

The issues (References 4.1 and 4.2) regarding these specific types of sup- -

t porte are summarized as follows:
i

1.1 Rotational Load

The issue was that rotational restraint effects must be treated as a
I primary load for the support design.

1.2 Eccentric Loading

The issue was that eccentric loading, which can result from effects
such as differential snubber lockup and support steel stiffness vari- |

ations, must be considered in the design process. ;
,

e

1.3 Snubber Lockup
,

rThe issue was that snubber end clearance ef fects may cause signifi-I

cant increase in loads or invalidate linear analysis results.'

1.4 Lug / frame Design Load
i The issue was that multiple lug configurations must consider a con- f
i

servative loading distribution for lug and frame design.!

! 1.5 Clearances
~

The issue was that insufficient clearances or eccentricities may ex-
ert rotational restraint on the pipe.

.

T

|
t A12-1
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;
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2.0 Issue Resolution

( 2.1 Rotational Load

The eccentric line of action of single component riser clamps and
single axial trunnion, and the rotational resistance to the pipe of
dual trunnion-type supports, were modeled in the pipe stress analy-
sis. The pipe supports were design validated considering the result-
ing load as a primary load.

2.2 Eccentric Loading

The effect of dif ferential snubber lockup in the dual trunnion sup-
port was addressed by increasing the design load on each trunnion
snubter and its supporting structure by 20 percent. The variation in
support steel stiffnesses for dual compenent riser clamps was ad-
dressed by limiting the acceptable variation in stiffness between the
supporting structures for each component and increasing the component
design load from 50 percent to 75 percent of the total support design
load.

Four lugs are typically used for nonintegral axial clamp supports.
Each lug was validated to 50 percent of the total load for dual com-
ponent supports modeled as a single component.

Dual component riser clamps with variations in support stiffnesses
exceeding the acceptable value were modeled in the stress analysis as
eccentric (one-sided) translational restraints, and the support is
being modified by the removal of the component on the softer side.
For such eccentrically modeled supports, the load for each lug is
based on statics with the assumption that all of the moment is react-
ed at the lugs, i.e., the clamp-to-pipe connection does not resist
the moment.

Trapeze supports with cinched U-bolts are being eliminated or modi-
fied to provide a stable support configuration consistent with sup-
port function as discussed in CPPP-7, Attachment 4-8.

2.3 Snubber Lockup

To assure valid stress analysis results, snubber pairs used in dual
component applications (dual trunnions and riser clamps) ate matched
as defined in Reference 4.3.

2.4 Lug / Frame Design Load

for rigid frame-type axial restratuts were each validated forLugs
the total load if only two lugs are used, or 50 percent of the total
load if four lugs are used.

A12-2
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!Analysis of load distribution at lug / frame interfaces was based on
( CPPP-7, Attachment 4 8, which maximized the critical stress in the j

frame, i

2.5 Clearances

The clearances between the pipe and the frame and the lugs and riser
clapps and frame are controlled in accordance with CPPP-7, Attach-
ment 4-11 to assure proper function of the pipe support. Pipe ,

'

support eccentricities are discussed in Section 2.2 above.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution
[

*

of the issue.
,

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under !

provisions of 10CTR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

* The corrective action to resolve the issue of axial / rotational re- h
straints was accomplished through the implementation of the criteria

-

in CPPP-7, Section 3.10.6.2 and Attachment 4-8 of CPPP-7. j
,

i !
* The preventive action for this issue is identified in Appendix C.

t

4.0 References

4.1 CASE's Proposed Findings of Tact and Conclusions of Law (Walsh/Doyle Alle-'

'

j gations), Section XII, August 22, 1983
:

4.2 Affidavit of Case Witness Mark Valsh - CASE's Partial Answer to Appli-
cant's Statement of Material Facts as to Which There was No Genuine Issue
Regarding Allegations Concerning Consideration of Force Distribution in [

:

Axial Restraints, August 27, 1984
1

4.3 Nuclear Standard, Mechanical and )!ydraulic Snubbers for Nuclear Applica- ;

Ition, NE-E7-9T, September 1984, U.S. Department of Energy, Nuclear Energyi

Program ,

; !

!'

1

'i

l
'

I

!
:

!
!
;

,

-
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SUgAPPEND1X A13
-

' BOLT NOLI gap

I

.i 1.0 Definition of the Issue 3

Bolt hole gap, as used herein, refers to the radial clearance between an'

anchor bolt and the bolt hule edge in pipe support member / base plates. |
-

1ssues regarding the effect of bolt hole gaps are as fo!!ows (Refer- !

iences 4.1 to 4.4):
!,,

1.1 Oversized Holes t
.

; .

iThe issue was that bolt holes in support base plates are oversized
Bearing connections are not allowed if the bolt hole is greater than ;.

i the standard size hole specified by the AISC Code. |
'
>

| 1.2 Shear Distribt. tion

j The issue was that it is impossible to predict how many bolts are
involved in the transfer of shear. Inelastic action that distributes 6

|
the shear load to all anchor bolts is appropriate for static loads ;

4

only.

1.3 Lifeet cn Support Stiffness
,

!
!J

|3 The issue was that the presence of saps in joints under dynamic con-
disions adversely affects the stiffness of the pipe support and its
seismic response. The usual procedure is to assume that two bolts
react to the load regardless of the number of bolts in the pattern. ;

:i

!
i

! 2.0 !ssue Resolution >

|

2.1 Oversized Holes ,

j !
,

Hole sizes allowed by the ASME Section I!! Code, paragraph NF 4721, ;

were compared to existing hole sizes at CPSES as shown below. |
i

"
1
' ASME Code Table hT-4721(a)-1 spec fies the allowable bolt hole sizes

,
for bearing-type connections as ic11ows: |,

,

Bolt Size Hole Size

i
' Equal to or less than 1 in. Bolt diameter +1/16 in. .

Between 1 and 2 in. Bolt disseter +1/8 in, j,

-

i,

The allowable bolt hole sizes of the installed CPSES base p'lates were
;as follows: k

i *
,

L L

! I
! !

!I e A13 1
!.i

,

| !

| :
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>

j. .

|.

I
!

Solt Site Note Size j
#

k Equal to or less than 3/4 in. Bolt diameter +1/16 in. [
i in. to 1 1/2 in. Bolt diameter +1/8 in. ;,

4

Therefore, it was concluded that only the bolt boles for 1 in. diame-
ter bolts at CPSES have an allowable size larger than the code allow-
able (by 1/16 in.). The 1985 Summer addenda of the ASME Section III' ,

Code, paragraph NT-4721(a) clarified that for anchor bolts, the hole ,
-

size may be increased by 1/16 in, over the values specified in |
<

Table NF-4721(a)-1.'

i

ASME Section !!!, 1985 Summer Addenda NF-I.721(a) was added to the i
'

y CPST* Ne of Record in CPPP-7 Section 2.2, and Specification

Hs. N + '. (Reference 4.5). |
; !

2.2 She .. ;atribution j

Design of base plate connections at CPSES is based on standard steel i

*

design practices where equal shear load sharing amone bolts is used.
,

4

This practice is described in Keferences 4.6 and 4.7, which compare
the ultimate shear load sha% in plate connections to the equal

;

distribution assumed at desig se**1s. p
-

Support designs at CPSES were .sined and it was c ancluded that the !
: Richmond insert to tube steel connection may not be covered by these j

normal practices. Therefore, Richmond taert to tube steel connee- ;

I tion designs are reviewed in accordance with SVEC PSAS Project Meso-
'

^ randum No. 141 (PM-141) to confirm that unequal shear load sharing is;

;* not an issue.
,

| !

i 2.3 Effect on Support Stiffness

The effect of bolt hole gap on support stiffness is discussed in h
,

Appendix A5.

| 3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue. .,

!

* Pipe support modifications resulting from resolution of issues in
| !

|
Subsppendixes Al through A35 were determined to be reportable under
provisions of 10CTR50.55(e) (see Subsppendix B2, SDAR-CP-86-36). j

'

r
:The corrective action to resolve the bolt hole gap issue was accom-*

plished through the implementation of the criteria provided in j
4

CPPP-7, Attachments 4-4 and 4 5, SWEC-PSAS PM-141, and Specification ;
;

No, MS-46A during the design validation.

* The preventive action for this issue is identified in Appendix C. [
!
,

f
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4.0 References

( 4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XXI, August 22, 1983

4.2 CASE's Answer to the Applicants' Statement of Material Facts in the
Form of Affidavit of CASE Witness M. Walsh, August 12, 1984

4.3 CYGNA's response to CASE Question No. Doyle 16
,

4.4 CASE's 4th Round Answer to Applicants' Reply to CASE's Answer to Ap-
plicants' Motion for Summary Disposition Regarding the Effects of
Gaps, December 19, 1984

|
4.5 Comanche Peak Nuclear Safety Class Pipe Hangers and Supports Specifi-

cation No. 2323-MS-46A, Revision 7, July 6, 1987
|

4.6 B. Kuzmanovic and N. Williams, Steel Design for Structural Engineer,
. 2nd Edition, 1983, Prentice Hall, Inc., page 321!

4.7 C. Salmon and J. Johnson, Steel Structures Design and Behavior, J971,
Intext Educational Publishers
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SUBAPPENDIX A14

' OBE/SSE DAMPING

1.0 Definition of the Issues

The issue (Reierences 4.1 to 4.4) was that the improper damping values
were used in the stress analysis at CPSES.

1.1 NRC Regulatory Guide 1.61 Damping

|
The issue was that piping systems containing active components (e.g.,
valves) used the damping for piping which was higher than the damping
prescribed by NRC Regulatory Guide 1.61 (Reference 4.5) for active
valves.

Damping values higher than the allowables in NRC Regulatory
Guide 1.61 were used in the pipe stress analysis at CPSES.

1.2 Damping for Mixed Size Piping
|

The issue was that in certain pipe stress analysis packages which are
comprised of piping of different sizes, the damping values for the

|
12-in. or greater piping were used even though the pipe stress analy-,

sis package contained piping smaller than 12 in.i

( 2.0 Issue Resolution
i

2.1 NRC Regulatory Guide 1.61 Damping

CPPP-7 Section 3.4.5.4.1 specified the use of NRC-recommeaded damping
values for piping addressed in NRC Regulatory Guide 1.61. In fact,

the NRC has recently approved the higher damping values for piping
systems contained in ASME Code Case N-411 (Reference 4.6). There-

fore, the lower damping for active components in NRC Regulato ry
Guide 1.61 is not applicable to the CPSES piping system analysis.

'

1
.

2.2 Damping for Mixed Size Piping

CPPP-7 specified that mixed-size piping systems (containing pipes
| above and below 12-in. NPS) are conservatively evaluated with ths
I

lower damping values of NRC Regulatory Guide 1.61.
|

Use of the damping values specified in ASME Code Case N-411 that are
|

applicable to all pipe sizes was approved for implementation at CPSES
CPPP-7 authorized the use of Code Case N-411 forby the NRC Staff.

all systems, including mixed-size CPSES piping systems, ex' cept where
stress analysis is performed using the Independent Support Motion

-

! Method. ,

l

i
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3.0 Corrective and Preventive Action
I'

* No additional issues were discovered during the review and resolution
of this issue.

* All the pipe support modifications resulting from resolution of is-
sues in Subappendix Al through A35 were determined to be reportable
under provisions of 10CFR50.55(e) (see Subappendix B2,

SDAR-CP-86-36).

* The corrective action to resolve OBE/SSE damping issue was accom-
plished through the implementation of the criteria provided in
CPPP-7, Section 3.4.5.4.1 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XXII, August 22, 1983

4.2 CASE's Answer to Applicant's Motion for Summary Disposition Regarding
Alleged Errors Made in Determining Damping Factors for OBE and SSE
Loading Conditions, August 6, 1984

4.3 CASE's Answer to Applicant's Reply to CASE's Answer to Applicant's
Motion Regarding Alleged Errors Made in Determining Damping Factors
for OBE and SSE Loading Conditions, October 2, 1984;

4.4 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987

4.5 USNRC Regulatory Guide 1.61, Damping Values for Seismic Design of|

Nuclear Power Plants, October 1973

4.6 NRC Letter f rom V. S. Noonan to W. G. Counsil dated March 13, 1986,
Evaluation of Request for Use of ASKE Code Cases N-397 and N-411

I
|

1

1
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SUBAPPENDIX A15

( SUPPORT MASS IN PIPING ANALYSIS

1.0 Definition of the Issue
The issue was that the mass contribution of the support to the piping sys-
tem is significant and it cannot be omitted from the analysis

(Reference 4.1).

The support mass contribution to the piping model was not always consid-
ered in the CPSES pipe stress analysis, because it was considered small
relative to the total mass of the piping system.

2.0 Issue Resolution

eccentric and noneccentric, waa accounted for in pipeThe support mass,
stress analyses in accordance with CPPP-7, Section 3.10.4. A detailed
procedure for pipe support mass determination and inclusion in the piping
system analysis was included in Attachment 3-4 of CPPP-7, with additional
guidance on the modeling of eccentric mass included in Attachment 3-11.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of this issue.
I

* All the pipe support modifications resulting from resolution of is-i

sues in Subappendixes Al through A35 were determined to be reportable
under provisions of 10CTR50.55(e) (see Subappendix B2,

SDAR-CP-86-36).

The corrective action to resolve the support mass in piping analysis*
icsue was accomplished through the implementation of the criteria
provided in CPPP-7, Attachments 3-4 and 3-11 during the design
validation.

* The preventive action for this issue is specified in Appendix C.

4.0 References

4.1 CASE'S Proposed Findings of Fact and conclusions of Law (Walsh/Doyle
Allegations), Section XIV, August 22, 1983

( A15-1
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SUBAPPENDIX A16
.

(
PROGRAMMATIC ASPECTS AND QA
INCLUDING ITERATIVE DESIGN

1.0 Defiaition of the Issue

The following miscellaneous issues with programmatic aspects and QA were
identified (References 4.1 and 4.2).

1.1 Fragmented Responsibility and Interface Control

The issue was that inadequate interface control and fragmented re-
sponsibilities between analysis, design, and construction phases of
piping and support design phases resulted in numerous inadequacies
and inconsistencies.

1.2 Iterative Design

The issue was that the identification and correction of design errors
was delayed until the end of the iterative design process.

1.3 Quality Assurance end Personnel

The issue was that calculations did not follow project guidelines for
quality assurance. No standards were specified for the qualification

g of personnel at different levels.
I

1.4 Timeliness

The issue was that problems which were generic in nature were not
resolved promptly, resulting in numerous deficiencies of a similar
nature.

1.5 Construction and Field Changes
i

The issue was that procedures for construction and installation were
inadequate and were not kept up to date. Field changes were not ap-
proved, and resulted in calculations justifying as-built conditions.

,

1.6 Procedures

The issue was that frequent changes and lack of adequate control of
|

|
procedures resulted in many violations of the procedures.

|
-1.7 Calculation Errors

i

The issue was that in random checks of calculations, numerous errors
were found.

I
A16-1
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1.8 Miscellaneous

The issue was that various other issues were raised regarding the
updating of criteria and the adequacy of various practices used in
design / qualification activities.

2.0 Issue Resolution j

SWEC-PSAS's Management Plan for Project Quality, CPPP-1 (Reference 4.3),
outlines SWEC-PSAS's approach to resolving the various programmatic issues
through issuance of Project Procedures, which implement SWEC corporate
procedures (Engineering Assurance Procedures, and Quality Standards).
CPPP-1 addresses each of the 18 criteria of 10CFR50, Appendix B. The in-

dividual issues listed in Section 1.0 are resolved as follows:

2.1 Fragmented Responsibility and Interface Control

The issue of fragmented responsibility between piping analysis and
support design was resolved by the integrated design process in the
SWEC-PSAS validation program.

All ASME Section III Code Class 2 and 3 piping systems and all ASME
Section III Code Class 1, 2, and 3 supports were validated by
SWEC-PSAS in accordance with CPPP-7 which provides consistent crite-
ria for both pipe stress analysis and pipe support design. Each pipe

analysis package was reviewed in accordance with Section 7.3stress
of CPPP-6, as a system, by pipe stress and pipe suppott engineers to
assure that the interactions between the pipe stress and the pipe'

support efforts are properly accounted for in the SWIC-PSAS portion
of the Corrective Action Program (CAP).

As part of the integrated design process, interfaces between analy-
sis, design, and construction are controlled in accordance with
CPPP-6. Personnel performing the validation effort are trained by
project management in the use of the applicable project procedures.

2.2 Icerative Design

Design criteria changes were issued during the pipe stress and pipe
support validation by means of controlled documents (project memoran-
da) and revisions to CPPP-7. Prompt review was required for any de-
sign criteria changes containing the potential for supportj

,

modification.

As-built verification of piping and pipe supports is being performed
as part of the PCHVP. All modifications are provided to

TU Construction via procedurally controlled design change documenta-
tion prepared by SWEC-PSAS.

k A16-2
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2.3 Quality Assurance and Personnel
i S'JEC-PS AS 's Management Plan for Project Quality (CPPP-1) identifies

the procedures to be followed during the generation and review of
project calculations. These procedures appropriately emphasize re-

view of calculations for technical adequacy of the resulting designs
(calculation conclusions). The emphasis on review for technical ade-
quacy assures that any inconsistencies / documentation discrepancies
will not affect the overall conclusion of the calculations. All

identified occurrences of inconsistencies and documentation discre-
pancies are promptly resolved.

Engineering personnel are assigned to tasks after an evaluation of
their ability to perform that task. This evaluation is initiated by
verification of the employee's academic and professitual credentials
and employment history in conjunction with the normal employment in-
terviews. Personnel are then assigned to work at an appropriate lev-
el under a supervisor. The supervisor is responsible for evaluating
and training the employee. This pr3 cess assures that appropriately
qualified personnel are assigned to all engineering tasks.

Personnel involved in the validation effort were trained in the use
of the applicable project procedures.

-

2.4 Timeliness

Early in the validation process, all CPRT and external issues were
; identified and SWEC-PSAS resolutions to these issues were developed.
-

During the design validation, any additional issues identified were
addressed in a timely manner and appropriate corrective and preven-
tive actions identified and implemented.

2.5 Construction and Field Changes

Field changes were controlled by SWEC-PSAS project procedures which
required that new designs, modifications, or reconciliations with
as-built conditions be documented and approved by qualified respon-
sible engineers. Walkdowns in accordance with SWEC-PSAS procedures,
as well as inspection under the PCHVP, assured that the as-built con-
dition of piping and pipe supports was properly reflected in the de-
sign validation.

2.6 Procedures

Controlled copies of CPPP-6 and CPPP-7 (and revisions / changes there-
to) were issued to the pipe stress and pipe support supervi.sory per-
sonnel assigned to the SWEC-PSAS CPSES effort.

The issuance and modification of these procedures are controlled in
accordance with CPPP-14 (Reference 4.4).

1
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Revssions to these procedures were followed by detailed training of
.( pipe stress and support personnel.

2.7 Calculation Errors

As addressed under paragraph 2.3 above, the SWEC QA Program assures
the technical adequacy of the engineering product. SWEC-PSAS re-
quires all employees to develop technically correct and precise cal-
culations. Whenever documentation discrepanices are observed, they
are promptly corrected.

2.8 Miscellaneous

The various project procedures used in the validation effort along
with the corporate engineering and quality assurance procedures were
sufficient to address any issues related to the validation of pipe

. stress and pipe supports at CPSES. This conclusion was also reachedi

! by the third party reviewers (see Section 5.1.1).

3.0 Corrective and Preventive Action

ho additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subaroendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to control discipline interfaces and to provide*

consistent design criteria between pipe stress analysis and pipe sup-
port design was acccmplished through the issue and control of CPPP-1,
CPPP-6, CPPP-7, and other project procedures during the design vali-
dation. Many audits vere conducted to assure that SWEC-PSAS person-
nel followed the procedures (see Section 5.3).

* The preventive action for this issue is specified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), August 22, 1983

,

!
4.2 Comanche Peak Response Team, Design Adequacy Program, Discipline Spe-

cific Results Report, Piping and Supports, DAP-RR-P-001, Revision 1
August 27, 1987

4.3 SWEC-PSAS Project Procedure CPPP-1, Revision 7, Management Plan for
!

Project Quality (Piping System Qualification /Requalification),
March 25, 1987 ,

4.4 SWIC-PSAS Project Procedure CPPP-14, Revision 3, Procedure for the
Preparation and Control of Project Procedures, September 19, 1986

(<
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SUBAPPENDIX A17

k MASS POINT SPACING

1.0 Definition of the Issue

The issue (Reference 4.1) was that the project procedures which estab-
lished requirements for minimum mass point spacing were not followed and
that the computer program used improperly lumped concentrated masses.

2.0 Issue Resolution

Modeling guidelines for locating the mass points in the computerized pipe
stress analysis were includ-d in Section 3.10.6.1 and Attachment 3-7 of
CPPP-7. To assure adherence to these requirements, mass point spacing was

, included as a review item in the pipe stress analysis checklist in CPPP-6,'

Attachment 9-9.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* All the pipe support modifications resulting from resolution of is-
in Subappendix Al through A35 were determined to be reportablesues

under provisions of 10CFR50.55(e) (see Subappendix B2,

SDAR-CP-86-36).
> The corrective action to resolve the issue of mass point spacing was'

*

accomplished through the implementation of the criteria provided in
CPPP-7, Section 3.10.6.1 and Attachment 3-7 during the design

( validation.

* The preventive action for this issue is identified in Appendix C.

I 4.0 References
I

4.1 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
Letter No. 84056.119, dated September 16, 1987

i
t

i .

|

!

l
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SUBAPPENDIX A18

(
HIGH FREQUENCY MASS PARTICIPATION

1.0 Definition of the Issue

The issue (References 4.1 and 4.2) was that the 33-Hz cutoff frequency
criteria used in the CPSES pipe stress seismic analysis may not be ade-
quate. The pipe stress analysis did not comply with the CPSES FSAR re-
quirement that the inclusion of high frequency modes beyond the cutoff
frequency in the response spectrum analysis do not result in more than a
10-percent increase in the system response.

2.0 Issue Resolution

Two analysis options were developed and utilized to address the high-
frequency mass participation issue.

Perform seismic amplified response spectrum (ARS) modal analysis with*

50-Hz cutoff frequency, including a high-frequency missing mass cor-
rection option, by using NUPIPE-SW (V04/LO2) or later issue.

Perform an equivalent static analysis by using the zero peris accel-*

eration (ZPA) values in all three directions. Combine these results
by the square root of the sum of the squares (SRSS) method with the
results of the seismic analysis with a 50-Hz cutof f frequency that
did not include the high-frequency missing mass correction. Addi-

k tional studies (Reference 4.3) verified the adequacy of this method-
,

I ology for CPSES piping systems whose ZPA is less than 50 Hz.
,

The high-f requency mass participation criteria was specified in Section
| 3.10.6.8 of CPPP-7.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

! of the issue.
I

All the pipe support modifications resulting from resolution of is-f *

in Subappendix Al through A35 were determined to be reportable
| sues
l under provisions of 10CFR50.55(e) (see Subappendix B2,

SDAR-CP-86-36).

* The corrective action to resolve the high frequency mass participa-
tion issue was accomplished through the implementation of the crite-
ria provided in CPPP-7, Section 3.10.6.8 and the use of

NUPIPE-SW(V04/LO2) during design validation.

* The preventive action for this issue is identified in Appendix C.

I
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4.0 References
(

~

4.1 Question 2, CYGNA Communications Reports, J.O.No. 83090 dated

October 5, 1983

4.2 CYGNA Pipe Stress Review Issues List, Revision 4, CYGNA Letter
No. 84056.119 dated September 16, 1987

4.3 SWEC-PSAS Letter No. CH-1CPO-1456 dated February 6, 1987, from

A. Chan to L. Nace, Attachment A, Justification for Terminating

Comanche Peak Piping Response Spectrum Analysis at 50 Hz Instead of
at the Frequency Corresponding to the Zero Period Acceleration

.

i
'

i

l

*
:
l
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SUBAPPENDIX A19

( FLUID TRANSIENTS

1.0 Definition of the Issue

Fluid transients are occasional mechanical loads that should be considered
in stress evaluation of ASKE Section III Code Class 2 and 3 piping. The
previous analysis prepared for CPSES considered fluid transients on sever-
al piping systems. The issue was that the adequacy of the analysis and
the completeness of the identification of these fluid transients was ques-
tioned (Reference 4.1).

2.0 Issue Resolution

The following process was followed to assure that fluid transients were
|

properly addressed in the SWEC-PSAS validation of the pipe stress
| analysis.

i Specific fluid transients were identified and summarized in Attach-*

ment 1 of CPPP-10. These transients were identified by following the
guidelines given in NUREG-0582, past experience with other PWRs, and
by assessing an overall review of the CPSES system flow diagrams.
Additionally, system engineers reviewed the piping system operating
components which could produce significant fluid transients, such aF
rapid valve opening or closing actions of control valves, relief

I
valve discharge, pump startup or trip, and turbine trip.

The piping systems identified in Attachment 1-1 of CPPP-10 were ana-*

lyzed for the effects of fluid transients ir. a:cordance with the re-
quirements of CPPP-7, Section 3.4.5.5 and Attachment 3-1. These

analysis methods resolve CPRT and external finid transient issues.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under

|
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).,

The corrective action to resolve the fluid transient issue was accom-*

plished through the implementation of the criteria provided in
CPPP-7, Attachment 3-1 during the design validation.

* The preventive action for this iscue is identified in Appendix C.

A19-1
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4.0 References

4.1 TES draft Letter No. 6216-7 dated February 21, 1985, from
D. F. Landers to V. S. Noonan, Director, Comanche Peak Project, U.S.
Nuclear Regulatory Commission, which transmitted Technical Report
No. TR-6216B, Preliminary Consulting Report on Comanche Peak Steam
Electric Station - Piping and Support Design

i
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SUBAPPENDIX A20

SEISMIC EXCITATION OF PIPE SUPPORT MASS

1.0 Definition of the Issue
The issue was that the effect of seismic acceleration of the support mass
(i.e., self-weight excitation) was not included in the design of the CPSES
pipe support structures (References 4.1 and 4.2).

2.0 Issue Resolution

SVEC-l'SAS resolved these issues by the following methodology:

Seismic acceleration of pipe support mass was evaluated for all pipe*

|
supports with frames on seismic systems.

!
The procedure to include the effects of pipe support self-weight ex-! *
citation in the pipe support evaluation was incorporate <i in CPPP-7 as

| Attachment 4-21.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

1The corrective action to resolve the seismic excitation of pipe sup-
! *

accomplished through the implementation of the
|

port mass issue was
criteria provided in CPPP-7, Attachment 4-21 during the design
validation.

* The preventive action for this issue is identified in Appendix C.
,

| 4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
|

A11ehations), August 22, 1983, Section X

4.2 NRC Inspection Report 50-445/82-26 and 50-446/82-14, Febru-

ary 14,1983 (NRC Staf f Exhibit 207, pages 34, 35, and 36)

|

t
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SUBAPPENDIX A21

LOCAL STRESS IN PIPE SUPPORT MEVsERS

1.0 Definition of the Issue
The issues (References 4.1 through 4.6) regarding the evaluation of local
stress in pipe support members are as follows:

1.1 Local Stress in Tube Steel Members

The issue was that local stress in tube steel members, induced by
attached support components, such as beam brackets, lugs, or other
tube steel members, was not considered in the design.

1.2 Other Support Configurations Requiring Local Stress Evaluations

The issue was that several other support types and support details
f were identified as requiring evaluations for local stresses:'

Cinched U-bolt supports with struts and snubbers*

Piping anchors*

Zero gap box frames*

Wide flange webs at connections*

1.3 Short Beam Stresses
i

The issue was that short structural members were incorrectly analyzed
in full flexure. It was noted that more localized stress distribu-
tion due to plate behavior would result.

2.0 Issue Resolution

Attachment 4-13 of CPPP-7 specified the requirements to evaluate local
stresses in pipe support members.

| 2.1 Local Stress in Tube Steel Members

local stress in tube steel members baseo on
f A procedure to evaluate

the methods of AWS Code D1.1 Section 10.5, including yield line ant.1-I

ysis, was developed and inco rporated in Attachment 4-13 of CPPP-7.

Other Support Configurations Requiring Local Stress Evaluations
f 2.2

| Resolutions for the issue regarding the need for local stress evalua-
| tions on other support configurations is as listed below:
|

* Cinched U-bolt supports on struts and snubbers are being elimi-
| nated or modified as discussed in Subappendix All.
'

i
!
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* Resolution of the issue regarding the local stress evaluation
( for piping anchors is addressed in Subappendix A2

* Zero gap box frames are being eliminated or modified as dis-
cussed in Subappendix A2

Requirements for the evaluation of local stresses in wide flange*

member webs at connections, consistent with the AISC Code re-
quirements, were developed and incorporated into Attachment 4-13
of CPPP-7

2.3 Short Beam Stresses

Attachment 4-13 of CPPP-7 requires that short beam support members be
analyzed for local stress effect.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.
|

i
' * Pipe support modifications resulting from resolution of issues in
|

Subappendix Al through A35 were determined to be reportable under
| provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-36).

* The corrective action to resolve the issue of local stress in pipe
support members was accomplished through the implementation of the

[ criteria provided in CPPP-7, Attachment 4-13 during the design
validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References ,

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section IX, August 22, 1983

4.2 CASE's Answer to Applicants' Statement of Material Facts as to Which
There is No Geniune Issue Regarding Consideration of Local Displace-
ments and Stresses, August 27, 1984.

|
4.3 CASE's Answer to Applicant's Reply to CASE's Answer to Applicants'

i Motion for Summary Disposition Regarding Local Displacements and
Stresses, October 9, 1984.

4.4 NRC Staff Response to Applicant's Motion for Summary Disposition on
AWS and ASKE Code Provisions on Weld Design, November 2, 1984

|
4.5 CASE's Answer to Applicant's Motion for Summary Disposition of Cer-

tain CASE Allegations Regarding AWS and ASME Code Provisions Related
to Design Issues, August 6, 1984

j

|
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4.6 Transcript of Proceedings Before the United States Nuclear Regulatory
Commission, Washington, DC, in the Matter of Meeting to Conduct Feed-'
back Discussions with Messrs. Walsh and Doyle Re Concerns About the
Comanche Peak Plant Held March 23, 1986

.

;

|
,

;
'

i

1
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SUBAPPENDIX A22

SAFETY FACTORS

1.0 Definition of the Issue
The issue (References 4.1 and 4.2) was that the industry practice of ne-
glecting to factor small potential loads into design calculations is not
supported by adequate CPSES factors of safety. The issue also was that
CPSES safety factors had already been eroded by poor and insufficient de-
sign practices.

2.0 Issue Resolution

CPRT and external issues have been resolved and incorporated into the
technical and design control procedures. Therefore, the inherent design
margin (safety factor) accumulated from the built-in conservatisms in
codes, inputs, and regulatory positions is applicable.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of this issue.

* Pipe support modifications resulting frem resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provi m .as of 10CTR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the issue of safety factors has been*

implemented in the SWEC-PSAS Corrective Action Program (CAP) through
the resolution of all applicable CPRT and external issues which have
been incorporated into the technical and design control procedures.

* Tbe preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
>

Mlegations), Section I, August 22, 1983

4.2 CASE's Partial Answer to TU Electric's Statement of Material Facts as
to Which There is No Genuine Issue Regarding Safety Factors,
August 27, 1984

,

o
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SUBAPPENDIX A23

k SA-36 AND A307 STEEL

1.0 Definition of the Issue

The following issues were identified (References 4.1 through 4.3) regarding the
use of SA-36 and A307 material in pipe supports at CPSES.

1.1 Design Allowables Derived from Tests

The issue was that the material allowables used in the design of cinched
U-bolts, U-bolts as two-way restraints, and SA-36 threaded rod used with
Richmond inserts for pipe supports at CPSES vere derived from tests and

from the ASME Section III Code minimum yield stress, since questionsnot
arose as to whether the material tested in the following tests represented
the actual material used onsite.

1.1.1 Cinched U-Bolt Tests Conducted by Westinghouse

U-Bolts as Two-Way Restraints Tests Conducted by ITT Grinnell1.1.2

1.1.3 Richmond Insert Tests Conducted by TU Electric

1.2 Friction Connections
( The issue was that AISC Code 7th Edition Table 1.5.2.1 prohibits the use

Attainment and main-of A307 as bolting material in friction connections.
SA-36 and A307 materi-tenance of joint preload is the underlying issue.

ASME Section III Code Inquiry NI86-030 (Reference 4.4)als are similar.
clarifies that cinched U-bolts are not f riction connections.

However,

since the U-bolt design relies on friction and preload to provide stabili-
ty, the AISC prohibition needs to be addressed.

1.3 Fatigue

The issue was that SA-36 material used in cinched U-bolts, U-bolts asare sub-two-way restraints, and as rod, threaded into Richmond inserts, ASME
ject to load cycling, which must be considered in the qualification.
Section III, Appendix XVII, Table XVII-3230-1, footnote 4; and AISC 7th
edition, Appendix B, Table B2, footnote 4, state "Where stress reversal is
involved, use of A307 bolts is not recommended." Fatigue of the A307 ma-

Since SA-36 material is similar to A307, this issueterial is the issue.
was extended to SA-36 U-bolts and threaded rods used with Richmond
inserts.

( A23-1
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1.4 Allowable Stresses in Bolting Material

The issue was that the allowable stresses used in the design of bolting
material . exceed the material yield strength under the faulted condition
(Level D) service limit. This does not conform to the guidance of NRC

.

Regulatory Guide 1.124, Reference 4.5, which limits the load increases to
1.5 times the normal operating (Level A) service limit, be:cause of the
potential for nonductile behavior.

1.5 Use of Low-Strength Nuts with High-Strength Bolts

The issue was that low-strength nuts, A563 Grade A, were used with high-
strength bolting, instead of the code compatible A194 Grade B nut. The
issue was that the resultant connection capacity should have been reduced
in the analysis.

| 2.0 Issue Resolution
|

2.1 Design A11owables Derived from Tests'

In accordance with CPPP-7, Section 4.2.5.1, cinched U-bolts with struts or
snubbers are being eliminated or modified.

i

Design allowables for linear components, such as SA-36 U-bolts and SA-36
) threaded rod used with Richmond inserts, were derived by SWEC-PSAS f rom the

AGE Section III Code minimum yield strength specified in Section 2.2 of CPPP-7
and not from tests.

[

2.2 Friction Connections

In accordance with CPPP-7, Section 4.2.5.1, cinched U-bolts with struts or
. snubbers are being eliminated or modified.

i U-bolts used as two-way restraints do not rely on preload for load transfer.
| Richmond insert connections were designed as bearing connections and do not

rely on friction (preload) for load transfer capability.
1

!

| 2.3 Fatigue
!

two-way restraints and SA-36 threaded rod used with Richmond
| U-bolts used as

inserts were subject to reversing stress fields due to seismic and fluid tran-'

sient loads.

The SA-36 U-bolts used as two-way restraints as well as the threaded rod used
with Richmond insert tube steel joints were designed as ASE Section III, lin-
ear NF support components in accordance with ASE Section III, Appendix XVII,
and AISC, respectively. ASE Section III Code Appendix XVII Table XVII-3230-1

|
and AISC Code 7th Edition, Appendix B Table B2, footnote 4 define the lower,

! bound value for consideration of stress cycles as 20,000. SWEC-PSAS demon-

i

('
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strated that the number of equivalent stress cycles for these components was
less than 7,000. Therefore, fatigue was not relevant as defined in these

(- codes.

2.4 Allowable Stresses in Bolting Material

Bolting material was designed in accordance with ASME Section III, Para-
graph NF-3225 Summer 1983 addenda, which limited the stresses at temperature .=:
the faulted condition (Level D) to yield. The use of this later code paragraph
assures ductile behavior and thus conforms to the guidance of NRC Regulatory
Guide 1.124,

2.5 Use of Low-Strength Nuts with High-Strength Bolting

In accordance with CPPP-7, Attachment 4-5, the tensile allowable load for
high-strength bolts using low-strength nuts was reduced to 60 percent of the
normal high-strength bolt allowable, to account for the reduced proof load

<

stress of the A563 Grade A nut.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

* Pipe support modifications resulting from resolution of issues indetermined to be reportable underSubappendix Al through A35 were
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

j

The corrective action to resolve the SA-36 and A307 steel issue was*

accomplished through the implementation of the criteria provided in
CPPP-7, Sections 2.2 and 4.2.5.1, and Attachment 4-5 during the
design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle Alle-4.1
gations, Section III), August 22, 1983.

i

CASE's Fourth Motion for Summary Disposition to Disqualify the Use of A3074.2

|
and SA-36 Threaded Parts, January 14, 1985.

CASE's Partial Answer to Applicants' Statement of Material Facts Relating
t

' 4.3
to Richmond Inserts as to Which There are No Material Facts,

September 10, 1984

4.4 ASME III Code Inquiry NI86-030 "Section III, Division 1, 'NF-3324.6

|
(a)(3)(b) Friction Type Joints, NF-3324.6(a)(4) Slip Resistance, Friction,

Type Joints, NF-3225.4, Friction Type Joints, 1983 Edition with the
Winter 1985 Addenda," June 25, 1986
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4.5 NRC Regulatory Guide 1.124, Service Limits and Loading Combinations for
Class 1 Linear Type Component Supports, Revision 1, January 1978
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SUBAPPENDIX A24

( U-BOLT TVISTING'

1.0 Definition of the Issue
This issue (References 4.1 through 4.3) was that out-of-plane rotation of the
crosspiece of a trapeze cinched U-bolt support may result when the struts are

This rotation would induce twisting on the U-bolt, for whichin compression.
it was not designed.

2.0 Issue Resolution
Due to the extensive engineering effort required to demonstrate the acceptabil-
ity of this type of support, cinched U-bolt trapeze supports with struts or
snubbers are being eliminated or modified. Modification options are discussed
in Subappendix A12, Axial / Rotational and Trapeze Restraints.

3.0 Corrective and Preventive Action
,

No additional issues were discovered during the review and resolution*

of the issue.
modifications resulting from resolution of issues in* Pipe support '

Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action for the twisting of U-bolts on trapeze supportsi
' *

with struts or snubbers is being accomplished through the elimination
or modification of this support type in accordance with CPPP-7, Sec-
tion 4.2.5.1 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section III, August 22, 1983 .

CASE's Motions and Answer to Applicants' Motions for Summary Disposi-4.2
tion Regarding Stability of Pipe Supports, October 15, 1984

4.3 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987

.
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SUBAPPENDIX A25

FISHER / CROSBY VALVE MODELING/ QUALIFICATION

1.0 Definition of the Issue

The issues (References 4.1 through 4.4) related to Fisher and Crosby valve
modeling and qualification were as follows:

1.1 Crosby Valves

The issue was that the main steam (MS) safety relief valves (SRV)
double-ported outlet configuration used an unconserv-which bave a

ative assumption of a 55/45 split in the flow distribution in Ifeu of
the 60/40 split flow distribution, as suggested by Crosby Valve.
There are five such valves located along the MS line that discharges
into vent stacks.

1.2 Fisher Valves
!
' The issue was that the Fisher valve operators may not be qualified to

withstand the loads imposed on them by the snubbers that support the
valve operator.

The Fisher valve is a control valve that is used to control main
steam (MS) flow by relieving steam to the atmosphere.

( 1.3 Flexible Valves
The issue was that the modeling of "flexible" valves (frequency less
than 33 cycles per second) was inadequate. It was found that valves
noted in Reference 4.4 (excluding Fisher valves) were the only "flex-
ible" valves within tts original scope of work. It was determined
that the valve accelerations for those valves were acceptable; howev-
er, the modeling of the Fisher valve yoke, which is laterally sup-
ported at the end, was not addressed. lf the yoke is modeled much
stiffer than it actually is, it may have an effect on the analysis
results.

1.4 Valve Accelerations and loads

The issue was that the validity of a sampling process to assure the
acceptability of valve accelerations and valve flange loads has not
been demonstrated.

2.0 Issue Resolution

2.1 Crosby Valves

SWIC-PSAS discussed the flow distribution of doubled-ported SRV with*
Crosby (Reference 4.5), and Crosby verified that the SRV has an equal

( A25-1
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(50/50) flow distribution ratic (instead of 60/40, as was thought).
( For conser ratism, a 55/45 SRV flow distribution ratio was used to

calculate the blowdown force.

* SWEC-PSAS evaluated the multi 1e SRV loading combination issue and7
concurred that all five valves opening simultaneously must be consid-
ered for piping and pipe suppcrt desiFn. Since valves may open in a
set or random sequence, those esses were also considered. The vali-
detion process identified the des 2:n tas4.s for multiple SRV openings,
including five simultaneous valves opening, for stress analysis eval-
uation. The cases evaluated covered all pessible circumstances based
on the system design, including the worst load condition.

*2.2 Fisher Valves

The SWEC-PSAS validation of the Fisher relief salve branch connection
piping model included the effects of the snubber supports at the
valve. In accordance with Section 7.4.3 of CPPP-6 both valve accel-
erations and support loads on the valves were transmitted to the ,

equipment qualification organization (Impell Corporation) for valida-
tion, except for Westinghouse-supplied valves, which were transmitted
to Westinghouse for validation.

2.3 Flexible Valves

The yokes of flexible valves were modeled to properly predict the
yoke frequency. CPPP-7, Section 3.10.6.5 specified the proper valve
yoke modeling of flexible valves.

.

2.4 Valve Accelerations and Loads

All valves were validated for applicable accelerations and valve noz-
zie loadings in accordance with CPPP-7, Section 3.10.5.2. Also,

since all valves were validated, the concern regarding sampling has
been satisfied.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in'

Subappendix At through A35 were dete rmined to be reportable under'

provisions of 10CFR50.55(e) (see Subappendix E2, SDAR-CP-86-36).

* The corrective action to resolve the issue of valve modeling and
qualification was accomplished through the implementation of the cri-
teria provided in CPPP-6, Section 7.4.3 and CPPP-7, Sections 3.10.5.2
and 3.10.6.5 during the design validation. .

* The preventive action for this issue is identified in Appendix C.

I
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4.0 References ,

!
4.1 Tel-con dated October 21, 1976, between Crosby Valve and Gibbs &'

Hill, J. R. Zahorsky and M. H. Giden, regarding Contract No. 2323A,
Double-Ported Safety Valves

4.2 Telex from Crosby Valve to Gibbs & Hill regarding Contract No. 2323A,
Main Steam Safety Valves, J. R. Zaborsky to Dr. Kim, October 12, 1976

4.3 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
Letter No. 84056.119 dated September 16, 1987.

,

4.4 Connunications Report between Krishnan/ Ray (Gibbs & Hill) and

Minichiello (CYGNA), June 18, 1984.

4.5 Tel-con dated February 21, 1986, between R. Martin and 1. R. Zahorsky
of Crosby Valve and W. Vang, A. J. Cokonis, and W. H. Green of SkIC,
regarding Crosby double ported relief valve discharge loads.
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SUBAPPENDIX A26

PIPING MODELING'

1.0 Definition of the Issue

The issue was that incorrect inputs were used in the pipe stress analysis
as follows (Reference 4.1):

Incorrect pipe wall thickness was used to calculate an allowable noz-*

zle load (Reference 4.1, Issue 2).

* Improper stress intensification factors were used (Reference 4.1,i

Issue 10).

.

Fluid content and in.sulation weights were not included for valves and*

flanges (Reference 4.1, Issue 4).'

* Valve acceleration and flange loeds were not always checked in the
| piping analysis (Reference 4.1, Issue 21).

'
Two piping segments were input into the stress analysis with the in-*

correct wall thickness (Reference 4.1, Issue 12).

2.0 Issue Resolution

All pipe stress analysis packages were validated in accordance with Pro-
( ject Procedures CPPP-6 and CPPP-7, which provided direction for the proper

modeling of piping systems. SWEC Engineering Assurance Procedure EAP 5.3
provided guidance on the preparation and review of calculations, including
the need to assure that proper input is used. Checklists were included in
project procedures to provide additional assurance that correct piping
models were created and that proper review of the input and output was
performed.

,
,

In addition, personnel were trained in the implementation of the proce-'

dures. This training was further enhanced by daily contact with the expe-
j rienced on project technical supervision. The SWEC Engineering Assurance

Division performed audits of project activities to verify that procedural
requirements were met and that calculations were technically acceptable.
The combination of the procedures, the procedural control, and the audit
program provided assurance that the inputs were correct and the calcula-!

tions were complete and technically acceptable.
,

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*
of this issue.

'

, 1

9
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* Pipe support modifications resulting from resolution of issues in
( Suhappendixes Al through A35 were determined to be reportable under

provisions of 10CFR50.55(e) (cee Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the issues related to piping model-*

ing was accomplished through the implementation of the criteria pro-
vided in Section 3.0 of CPPP-7 during the design validation.'

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
Letter No. 84056.119 dated September 16, 1987.
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SUBAPPENDIX A27

WELDING

.s

1.0 Lefinition of the Issue
The following welding-related issues were identified (Reference 4.1):

1.1 Undersized Fillet Welds

The issue was that the sizes of two fillet welds were found to be
less tnan the minimum requirements of Table XVI141452.1-1 in Appen-
dix XVII of the ASME Code Section III.

1.2 Penetration Weld Subsurface Cracking

The issue was that there is a potential for subsurface cracking on
welds with deep penetrations. The shrinkage due to weld cooling may
be resisted where the joined surfaces approach being parallel. Under
these conditions, subsurface cracking can occur without the crack
propagating to the surface. Upon loading, this subsurface crack may
propagate through the weld causing joint failure.

1.3 Eccentricity of Three-Sided Welds (Unsymmetrical Welds)

The issue was that analyses of three-sided welds have not consistent-
ly considered the eccentricity between the center of gravity of the(
member and the weld.

|
1.4 Linear Versus Plate and Shell Weld Design for Base Plates

The issue was that the practice of qualifying base plate welds using
linear analyses (as opposed to plate and shell analyses) was
questioned.

1.5 Combination Welded / Bolted Connections

issue was that no evidence was found to support the fact that
-

The
combination welded / bolted connections are designed in accordance with
Appendix XVII, subparagraph XVII-2442, Section III of the ASME Code.

|
1.6 Crosspiece Cover Plate Welds

The issue was that it was observed that shear flow h.s not always
been considered in the analysis of welds attaching cover plates to
crosspiece members.

1.7 One-Third Increase of Weld Allowable Stress for Emergency and
i

Faulted Conditions
:
I

I A27-1
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The issue was that the practice of increasing weld allowable stresses
(.. by one-third for emergency and faulted conditions was questioned.

1.8 Welding Practices

! The issue was whether welding procedures qualified by test in accor-
dance with the ASME Code are adequate in light of AWS requirements
for prequalified welds. This issue involves the following inadequate
welding practices: cap welding, weave welding, lap joint require-

', ments, downhill welding, and preheat requirements.
i2.0 Issue Resolution
i

2.1 Undersized Fillet Welds

ASME Code Case N-413 eliminated the minimum weld size requirements
of Table XVII-2452.1-1 in the ASME Section III Code. Attachment 4-2
of CPPP-7 incorporates ASME Code Case N-413.

I 2.2 Penetration Weld Subsurface Cracking

As part of the resolution of this issue, SWEC-PSAS reviewed Refer-*

ence 4.3, which states that the tendency to develop subsurface weld .

; cracks stems from the "... misuse of a welding process that can
achieve deep penetration or poor joint design. A few preventive mea-
sures can ensure elimination of both of these factors. Limiting the
penetration and the volume of weld metal deposited per pass, through

( speed and amperage control, and using reasonable depth of fusion are,

both steps in the right direction."

All CPSES pipe support welds are fabricated in accordance with CPSES|

Weld Procedure VPS-11032.

SVEC-PSAS reviewed WPS-11032 and concluded that it is a qualified
procedure in accordance with ASME Section IX which adequately con-
trols the joint design, travel speed, electrode size, : 1 amperage
and that the SMAW process is not a deep penetration process.

|
Therefore, all pipe support welds fabricated in accordance with CPSES
Weld Procedure WPS-11032 are in compliance with the ASME Code.'

|

|
2.3 Eccentricity of Three-Sided Welds (Unsymmetrical Welds)

In accordance with CPPP-7, Attachment 4-2, paragraph 3, the eccen-I

j tricity between the center of gravity of the member and the weld has
been considered.

i

A27-2
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2.4 Linear Versus Plate and Shell Weld Design for Base Plates

ASME Section III, Subsection NT-1230 allows the use of either plate-
and-shell or linear-type support analysis for the design of welds
connecting linear and plate and shell elements. In accordance with
CPPP-7, Attachment 4-2, these welds were validated using the linear-
type support analysis.

2.5 Combination Welded / Bolted Connections

Welds used in combination welded / bolted connections were desigt.ed in
accordance with CPPP-7, Attachment 4-2, paragraph 3.1.3 for the en-
tire shear force, which complies with ASME Section III,

paragraph XVII-2442.

2.6 Crosspiece Cover Plate Welds

In accordance with CPPP-7, Attachment 4-2, paragraph 3.1.5, members
which use cover plates for strength purposes had the plate-to-member
attachment weld validated for shear flow.

2.7 One-Third Increase in Allowable Weld Stress for Emergency and
| Faulted Conditions
!

2.7.1 A one-third increase in allowable weld stress for emergency
and faulted conditions is acceptable. ASME Code, Sec-
tion III Subsection hT, paragraph h7 3231.1(b), Design of

( Linear-Type Supports by Analysis for Class 1 Component Sup-
ports, and Appendix XVII-2110(a), Linear Elastic Analysis,
specify an allowable stress increase for emergency and
faulted conditions. The emergency condition is stated as
having a one-third allowable increase. Both para-
graph hT 3231.1(b) and Appendix XVII-21100 refer to ASME
Section III, Subsection hT for the faulted condition, where
the factor is always greater than one-third.

2.7.2 AISC has allowed the one-third increase since the
7th edition.

2.7.3 Correspondence f rom K. Ennis, Assistant Secretary of ASME,
to W. M. Eifert of SWEC, dated September 25, 1985, confirms

, this position (Reference 4.2).
|

2.8 Welding Practices

SVEC-PSAS reviewed WPS-11032 and concluded that it is a qualified
procedure in accordance with ASME Section IX, and thus, theflimita-
tions of AWS for prequalified weld configurations do not apply.

Therefore, all pipe support welds fabricated in accordance with weld
procedure WPS-11032 are in compliance with the ASME Code,

(t A*.7-3'
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Furthermore, the Atomic Safety and Licensing Board (ASLB), using an

(
NRC staff comparison of ASME versus AWS and their own review of ex-
isting welding procedures, concluded (ou June 29, 1984, Refer-

ence 4.4) that compliance with the ASME code has been adequate to
assure the acceptability of the CPSES welding procedures.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

All the pipe support modifications resulting from resolution of is-*
sues in Subappe.udixes Al through A35 were determined to be reportable
under provisions of 10CFR50.55(e) (see Subappendix B2,

SDAR-CP-86-36).

* The corrective action to resolve pipe support welding concerns was
accomplished through the inclementation of the criteria provided in
Attachment 4-2 of CPPP-7 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe Support Review Issues List Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987.

I 4.2 Letter from K. Ennis, Assistant Secretary of ASME, to V. M. Eifert of
SWEC dated September 25, 1985.

4.3 Design of Welded Structures, Omer W. Blodgett, 1966.

4.4 ASLB Memorandum and Order LBP-84-25 (Written - Filing Decisions,
No. 1: Some AWS/ASME Issues), June 29, 1984.
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SUBAPPENDIX A28

k ANCHOR BOLTS /EMBEDMENT PLATES

1.0 Definition of the Iss.ue
Issues were raised (Reference 4.1) involving embedment plate, anchor bolt,
and base plate designs at CPSES. They are as follows:

1.1 Embedeent Plates and Through-Bolts

The issue was that there was no evidence that the spacing between
attschments to embedment plates was checked at CPSES and that for
existing designs, moment connections to the embedments require stiff-
eners, but no procedure for the design of a stiffener was provided.

Also, there was no written evidence documenting that as-built loads
through-bolts were transmitted to thefrom pipe supports that use

Civil / Structural Group for acceptance.

In addition, several instances were observed of Hilti Kwik-bolts in-
stalled close to through-bolt base plates that were not shown on the
support drawing.

<

1.2 Base Plate Edge Distance

I The issue was that anchor bolt edge distance tolerances could result
in a 15-percent increase in base plate stresses for base plate de-
signs with struts, springs, or snubbers with a 5-degree offset.

1.3 Hilti Kwik-Bolt Embedment Length

The issue was that there was a discrepancy identified between the
bolt embedment lengths on support drawings and the lengths used in
calculations.

1.4 Concrete Edge Distance Violation

The issue was that instances were observed where pipe sleeve penetra-
tions exist close to support base plates but were not shown on sup-
port drawings.

2.0 Issue Resolution

These issues were addressed as described below:

The SWEC Civil / Structural Corrective Action Program (SWEC-C/S-C'AP) devel-
oped uniform design criteria for all concrete anchorages (References 4.2
and 4.3), including the evaluation of spacing between different discipline
commodities. The design criteria were incorporated into CPPP-7,

A28-1
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Attachatnts 4-4, 4-5, and 4-25 via SWEC-PSAS Project Memorandum PM-210.

( Pipe support anchorage validation was performed in accordance with these
attachments. Specific resolutions of these issues are as follows:

2.1 Embedment Plates and Through-Bolts
,

SWEC Civil / Structural is responsible for structural attachment load r

evaluations. CPPP-6 controlled the transmittal of pipe support at-
;

tachment loads on embedded plates, through-bolts, and base plates to i

SWEC Civil / Structural discipline. SWEC Civil / Structural will identi- )

fy base plates installed close to through-bolts to SWEC-PSAS for val-
idation. SWEC Civil / Structural design validation of embedded plates
and structures is described in the Civil / Structural PSR

(Reference 4.3). 1

2.2 Base Plate Edge Distance

An analysis was performed by SWEC-PSAS to determine the effects of
edge distance tolerances on the bolt loads and plate stresses, and it
was concluded that the edge distance tolerance was acceptable.

,

Furthe rmo re , the PCHVP will validate the as-built base plate bolt
hole edge distances.

2.3 Hilti Kwik-Bolt Embedment Length;

'

Embedment lengths shown on the drawings were used in calculations to
k validate pipe support anchorage designs in accordance with Attach-

ment 4-4 of CPPP-7. |

2.4 Concrete Edge Distance Violation

i During PCHVP, SWEC Civil / Structural will identify base plates which
are installed close to pipe sleeve penetrations and transmit this *

information to SWEC-PSAS for validation. Base plate validation is

performed in accordance with CPPP-7.

3.0 Corrective and Preventive Action

! * No additional issues were discovered during the review and resolution
of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under,

provisions of 10CFR50.55(e) (see Subappendix P2, SDAR-CP-86-36).'

The corrective action to resolve the anchorage issues has be'en accom-*

plished by the incorporation of the DBD (Reference 4.2) into CPPP-7 ,
'

! for the validation of embedments in concrete and the PCHVP for the
identification of anchorage spacing violations.'

( A28-2
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* The preventive action for this issue is identified in Appendix C
(

4.0 References

4.1 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120, dated September 18, 1987.

4.2 TU Electric, CPSES Units 1 and 2, Design Basis Document DBD-CS-015,
Re. vision 4, June 10, 1987

4.3 TV Electric, CPSES Unit 1 and Cosunon, Civil / Structural Project Status
Report, Revision 0, October 1987

,

I
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SUBAPPENDIX A29

|
STRUT /SNUBPER ANGULARITY

1.0 Definition of the Issue
1.1 The issue (Reference 4.1) was that the loading component ("kick"

load) resulting from the angular swing of the strut / snubber from its
nominal position, due to construction tolerances and pipe movements,
was not assessed ia designs.

1.2 The NRC Inspection and Enforcement Bulletin IEB-79-14 program re-
quires all as-built angular tolerances over i 2 des to be measured
and assessed (Reference 4.2). The issue was that the construction
angular tolerance for the installed CPSES struts / snubbers was
1 5 degrees.

| 2.0 Issue Resolution

2.1' The angular swing of struts / snubbers due to construction tolerances
and pipe movements from applicable the rraal, seismic, and/or fluid
transients were assessed. The ef fset of the swing angle load compo-
nent (maximum swing angle of i 5 deg) was considered in the support
design. If the 1 5-des tolerance was exceeded, the proper function
and load rating of strut / snubber assemblies were ensured in addition
to the component load consideratwo. These requirements were includ-

k ed in Sections 4.2 and 4.2.6 of CPPP-7.

2.2 All installed struts / snubbers were measured and those that exceeded
| 1 2-deg tolerance were assessed in the validation prograr.,

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues inI

Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.!5(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the issue of strut / snubber angulari-*

ty was accomplished through the implementatlon of the criteria pro-
vided in Sections 4.2 and 4.2.6 of CPPP-7 during the design

validation and is physically validated in the Post Construction Hard-'

ware Validation Prngram (PCHVP) through the implementation of Field*

Verification Method CPE-SWEC-TV't-PS-081 (Reference 4.3).|

* The preventive action for this issue is identified in Appendix C.
'

,

!
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4.0 References
(

4.1 Transcript of Proceedings of Feedback Discussion Between USNRC and
Walsh and Doyle on the Concerns About the CPSES, March 23, 1985

4.2 NUREG-0797, Supplementary No.11, Safety Evtl istion Report Related to
the Operation of CPSES Units 1 and 2 USNRC, Docket Nos. 50-445 and
50-446, May 1985

4.3 SWEC-PSAS Comanche Peak Field Verification Method, Hardware Vali-
,

i dation and Supplemental Inspection Programs CPE-SWEC-TVM-PS-081,
Revision 0, July 29, 1987
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. SUBAPPENDIX A30

('
COMPONENT QUALITICATION

1.0 Definition of the Issue
.

Issues related to the qualification of member components in CPSES pipe
supports were identiff ed as follows (Reference 4.1):

1.1 Dynamic Pipe Movements in Support Design

The issue was that all dynamic piping movements vere not included in
the support design when checking frame gaps, rwing angles, or spring
travel. Existing designs addressed only the seismic effects. This
is applicable to frame gaps in the unrestrained direction, strut /
snubber swing angles, and both spring and snubber travel.

1.2 Incorrect Standard Component A11owables

The issue was that incorrect U-bolt allowables were used in the de-
sign of support RH-1-064-011-S22R.

\1.3 Untightened Locknut On Struts

The issue was that the upper locknut on one strut was not tightened,
which could lead to rotation of the strut and a subsequent load

(- redistribution.

1.4 Inverted Snubbers

The issue was that four supports were identified in which the snub-
bers were installed 180 degrees from the configuration shown on the
support drawings.

2.0 Issue Resolution

2.1 Dynamic Pipe Movements in Support Design

Predicted pipe movements for all design conditions for pipe supports
|
I were evaluated in the design validation in accordance with CPPP-7,
! Section 4.2.

2.2 Incorrect Standard Component Allowables
.

RH-1-064-011-S22R was a cinched U-bolt support with a strut. This
support is being modified in accordance with CPPP-7, Sectio'n 4.2.5.1.

Component standard-type pipe supports were! validated in accordance
with CPPP-7, Section 4.1, by comparison to veninr-supplied load ca- |
pacity data sheets (LCD) or certified v.esign report summaries (CDRS).

'

| ( I
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2.3 Untightened Locknuts on Struts
'

( The Post-Construction Hardware Validation Program (PCHVP) is being
performed to validate the proper hardware installation including ;

locknuts through inspections performed in accordance with Field Veri-
fication Method CPE-SWEC-TVM-PS-081 (Reference 4.2).

'

2.4 Inverted Snubbers
;The Post-Construction Hardware Validation Program (PCHVP) is being '

performed to validate the proper hardware installation including
snubbers through inspections performed in accordance with Field l'eri-
fication Method CPE-SWEC-FVM-PS-081.

3.0 Corrective and Preventive Action
|

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-36).

The corrective action to resolve the locknut and snubber installation*;

issues is being accomplished through the implementation of pipe sup-'

port hardware inspections and rework. The corrective action to re-
solve the component allowable and dynamic pipe movement issue was

( accosiplished through the implementation of the criteria provided in
Sections 4.1 and 4.2 of CPPP-7 during the design validation. The

corrective action to resolve the design of Support RH-1-064-011-S22R
was accomplished through the implementation of the criteria provided
in CPPP-7, Section 4.2.5.1.,

'

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe S@ port Review Issuer List, Revision 4, and Transmittal
Letter Nc. 84056.120 dated September 18, 1987

;

4.2 SWEC-PSAS Comanche Peak Field Verification Method, Hardware Vali-
f dation and Supplemental Inspection Program CPE-SVEC-FVM-PS-081,
| Revision 0, July 20, 1987
|

*
.
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,UBAPPENDIX A31S

1
STRUCTWAL MODELING FOR FRAME ANAI.YSIS

1.0 Definition of the Issue
ru

Issues were raised (Reference 4.1) relating to the structural modeling for
frame supports:

1.1 Torsion Evaluation

The issue was that for wide flange members, the torsional deflections
were underestimated and members were not checked for local stresses
at points of torsional loading.

1.2 Boundary Conditions for Richmond Insert / Tube Steel Connections

The issue was that modeling of member end restraints at Richmond
insert / tube steel connections was inconsistent. Three different mem-j ber end conditions varying from fully fixed to fully free were as-

!

sumed. Each assumption may be conservative for one member and uncon-
servative for another.

I

1.3 Support Boundary Conditions
,

The issue was that supports were identified in which the assumed
boundary conditions were questicnable.

2.0 Issue Resolution
.

2.1 Torsion Evaluation

In accordance with Section 4.3.2.1 of CPPP-7 member properties used
in the pipe support validation, including values for torsional resis-

taken from AISC Manual of Steel Construction, 8th Edi-tance, were
tion. Tables 4.7.2-3 through 4.7.2-7 of CPPP-7 provided equations

|
for evaluating member stresses, including local effects due to tor-,

sional loading.'

2.2 Boundary Conditions for Richmond Insert Tube Steel Connections
I Consistent modeling techniques were used for Richmond insert tube
j steel connection validation as specified in CPFP-7, Attachment 4-5 to

assure that member end restraints were properly modeled.

2.3 Support Boundary Conditions

Attachment of the pipe support to the building structure was reflect-
ed in the frame analysis by the proper modeling of the connection
stiffness in accordaace with CPPP-7, Attachment 4-18.

A31-1
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3.0 Corrective and Preventive Action

k No additional issues were discovered during the review and resolution*

of this issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B1, .DAR-CP-86-36).*

* The corrective action to resolve this issue was accomplished through
the implementation of the - criteria provided in CPPP-7, Sec-,

tion 4.3.2.1 Tables 4.7.2-3 and 4.7.2-7, and Attachments 4-5 and
4-18 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusiocs of Law (Walsh/Doyle
Allegations), Sections VII and XII, August 22, 1983.

f

)

.

O
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SUBAPPENDIX A32
(

COMPUTER PROGRAM VERIFICATION AND USE

1.0 Definition of the Issue
The issue (References 4.1 and 4.2) was whether there was adequate quality
assurance for the verification and use of appropriate versions of the fol-
lowing computer programs:

ADLPIPE Version 2C (dated April 1977) - Piping Analysis*

FUB-II - Base Plate Qualification - ITT Grinnell*

Corner and Lada Base Plate Qualification Program*

2.0 Issue Resolution

The computer programs for which specific issues were raised were not used
in the pipe stress and pipe support validation effort.

t

The computer programs that were used for piping and pipe support valida-
tion were identified in CPPP-7, Section 5.0.

The computer programs used in the validation effort were verified in ac-
cordance with SWEC QA program requirements for verification, technical
adequacy, and appropriate version. The computer program verification was
documented, and identified the various project applications.

(
3.0 Correcti<e and Preventive Action

i

No additional issues were discovered during the review and resolution
| *

1 of this issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
the provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-36).

The corrective action to resolve the concern regarding computer pro-*

gram verification was accomplished through the implementation of the
SWEC Quality Assurance Program.

( * The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Design Control Review Issues List, Revision 1, June 21, 1985

4.2 NRC Inspection Report No. 50-445/83-12:50-446/83-07 Inspection Con-
ducted by J. I. Tapia and W. Paul Chen, May 1,3, 1983

l A32-1
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SURAPPENDIX A33

k
NYDROTEST !

,
,

i 1.0 Definition of the Issue
i

The issues (References 4.1 and 4.2) was that hydrostatic test loading con- i
'ditions were not properly considered for ASE Section III Code Class 2 and

3 piping analysis and pipe support designs.

2.0 1ssue Resolution

The hydrotest loads for piping and supports were evaluated for 1.5 times ;

; the design pressure, in accordance with the ASE Section III Code of !

; Record, except for the ASE Section III Class 2 and 3 piping, which was ;

evaluated for 1.25 times the design pressure consistent with the actual i

; hydrostatic test conditions. The lower design pressure for Classes 2
-and 3 piping is in accordance with a later code version which is accept-

'; abic, since the project met the requirements of ASE Section III Code ,

paragraph NA-1140, which allows the use of later Code provisions where
appropriate. Evaluation of piping and supports for hydrotest loading was
performed as specified in CPPP-7, Sections 3.6.2.4 and 4.7.2. ;

r

3.0 Corrective and Preventive Action
I

,
iNo additional issues were discovered during the review and resolution*: g

of this issue,

l'

* Pipe support modifications resulting from resolution of issues in j

i Subsppendixes Al through A35 were determined to be reportable under j

provisions of 10CTR50.55(e) (see Subsppendix 22, SDAR-CP-86-36). .

;

The corrective action to resolve the hydrotest issue was accomplished [*

through the implementation of the criteria provided in CPPP-7, Sec- t

!tions 3.6.2.4 and 4.7.2, during the design validation.
j

* The preventive action for this issue is identified in Appendix C.(
l'

;
| 4.0 References

i'

4.1 CASE's Proposed Findings of fact and Conclusions of Law (Walsh/Doyle |

Allegations), Section XIII, August 22, 1983 !

l

|
4.2 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal '

'

Letter No. 34056.120 dated September 18, 1987
|

.
;

i

!

l

|
'
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SUBAPPENDIX A34

SEISMIC /NONSEISMIC INTERPACE,

1.0 Definition of the Issue

The following issues (Reference 4.1) were raised relating to the design of
;_ isolation anchors:

1.1 Seismic Category I Piping Attached to Nonseismic Piping

The issue was that the seismic effects of nonseismic piping attached
to safety-related piping were not adequately considered.

1.2 Piping Routed Between Seismic Category I and Nonseismic Buildings

1.2.1 The issue was that safety-related piping was not seismi-
cally isolated when it was routed between seismic Cate-
gory I and nonseismic buildings.

1.2.2 The issue was that postulated failure of the turbine build-
ing due to an earthquake, which is a nonseismic building,
was not considered in the design of safety-related piping
which is routed between the turbine building and seismic
Category I buildings.

2.0 Issue Resolution

2.1 Seismic Category I Piping Attached to Nonseismic Piping

In accordance with CPPP-7, Attachment 4-10, Sections 1.4, 1.5, and

1.6 the following two methods were used for the design validation of
safety-related piping attached to nonseismic piping:

2.1.1 A plastic binge was assumed to occur on the nonseismic pip-
iag immediately adjoining the anchor. The anchor was ana-
lyzed for plastic moments.

2.1.2 One or more restraints and the piping supported by these
restraints on the nonseismic side were seismically ana-
lyzed. In addition, the effect of the remaining portion of
nonseismic piping was accounted for by the assumption of a
plastic hinge.

2.2 Piping Routed Between Seismic Category I and Nonseismic .Buf1Jings

SWEC-PSAS Project Memorandum No. PM-203 clarified the requirements of
CPPP-7, Attachment 4-10, and limits the use of Option 2.1.2 to piping,

'

in seismically analyzed buildings. Therefore, the interface between
seismic Category I piping and nonseismic piping occurring at the

('

A34-1
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*

boundary between seismic Category I and nonseismic buildings (e.g.,
( the main steam line) was modeled by a plastic hinge as discussed in 7

'

Item 2.1.2. |

3.0 Corrective and Preventive Action
1

* No additional issues were discovered during the review and resolution .

of this issue.
,

* Pipe support modifications resulting from resolution of issues in
Subsppendixes Al through A35 were determined to be reportable under ,

the provistor.s of 10CFR50.55(e) (See Subsppendix B2, SDAR-CP-86-36).

* The corrective action to resolve the seismic /nonseismic interface
issue was accomplished through the implementation of criteria provid-'

ed in CPPP-7, Attachment 4-10 during the design validation.
'

* The preventive action for this issue is identified in Appendix C.

4.0 References ;

4.1 CYGNA Pipe Support Review Issues List, Revision 4 and Transmittal ,

Letter No. 84056.120, dated September 18, 1987. >

|

|
'

|

|

.

i

!
i

:

,

I i

'

i
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SURAPPENDIX A354

OTMER ISSUES'

i

,

1.0 . Definition of the issue
.

| Subsppendizes At through A34 have addressed the CPRT and external issues
3

.(excluding the 33ER and CPRT-QOC issues addressed in Subsppendises A36
i through A39). These 34 subsppendises represent the consolidation of all

but 51 of the 912 piping-related Discrepancy Issue Reports (DIRs), gener-
i sted by TENERA, L. P. to track closure of issues as part of their third
: party review. The remaining 51 DIRs (Reference 4.1, Attachment 3) are
| unrelated to the 34 primary issue topics discussed in the previous 34 sub-
I appendixes. The issues raised by these 51 DIRs must be resolved by the

SWEC-PSAS validation effort.

2.0 Issue Resolution
4

SWEC-PSAS resolved the issue identified in each of the 51 DIRs described
I above by referencing the applicable design or administrative procedure

that resolved each issue. These 51 DIRs are considered closed by SWEC-
| PSAS and TENERA, L. P.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*;

of this issue.j 7

* Pipe support modifications resulting from resolution of issues in!

| Subappendizes Al through A35 were determined to be reportable under

|
provisions of 10CTR50.55(e) (see Subsppendix B2, SDAR-CP-86-36).

The corrective action to resolve this issue was accomplished through*

; the implementation of the criteria provided in CPPP-6 and CPPP-7.

* The preventive action for this issue is identified in Appendix C.

4.0 References>

!

| 4.1 CPRT Design Adequacy Program Descipline Specific Results Report:
Piping and Supports, DAP-RR-P-001, Revision 1, August 27, 1987'

,

j /

i

f
'

l
i

i
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SURAPPENDIX A36 |

(
SSER 8 REVIEW

,

.]

1.0 Definition of the Issue

SSER-8 describes' the NRC Staf f evaluation and resolution of technical is-
sues relating to the civil, structural, and miscellaneous issues of CPSES
(Reference 4.1).

,

The issue was whether the concrete design sttength of CPSES safety-related
concrete inotalled between January 1976 and February 1977 was 4,000 psi or
greater.

2.0 Issue Resolution

The results of the concrete strength tests, performed between January 1976
and February 1977, were reviewed by the SWEC Civil / Structural Group

j
(Reference 4.2). As a result of the consistency between the cylinder data
and the Schmidt-Hammer data SWEC Civil / Structural concluded that there is
no evidence of systematic falsification of cylinder data or improper test-
ing; therefore, it was further concluded that the 4000 pst design strength
of the safety-related concrete placed during that period was substantiated'

(Reference 4.3).

3.0 Corrective and Preventive Aetica
|

,

No additional issues were discovered during the review and resolution*
,

of this issue.'

* This issue has been determined to be not reportable in accordance
-

with 10CTR50.55(e).t-

* No corrective action on the design basis is required due to this
issue.

Current construction and QC concrete testing procedures are adequate.*
; No additional preventive action is required due to this issue.;

| 4.0 References
!

NUREG-0797, Supplement No. 8, Sections 3.1.3 and 4.1.2, Safety Evalu-! 4.1
ation Reported Related to the Operation of CPSES Units 1 and 2 Dock-
et Nos. 50-445 and 50-446, USNRC, February 1985

1

4.2 TU Electric CPSES Unit I and Common, Civil / Structural, Proruct Status
Report, Revision 0

CPRT Action Plan II b Results Report, Concrete Compression Strength,4.3
Revision 1, February 28, 1986

( A36-1
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SUBAPPEKDIX A37

( SSER-10 REVIEW

1.0 Definition of the Issue

SSER-10 describes the NRC Staff evaluation and resolution of technical .

issues relating to the mechanical and piping group (Reference 4.1). The
four piping design related issues are:

1.1 Oncor. trolled Weld Repairs by Plug Welding

The SSER indicated that a plan is required for sampling inspection of
plug welds in CPSES for cable tray supports, pipe supports, and base
plates. A bounding analysis is required to assess the ranging ef-
fects of ancontrolled plus welds on pipe supports, cable tray sup-

,

ports, and base plates to serve their intended functions. A report

documenting the results of the assessment is required.-

,

1.2 Installation of Main Steam Line Pipes - Unit 1, Loop 1
;

The SSER indicated that Tasks 4.5.1 through 4.5.8 in SSER-10, which
; include stress assessment and nondestructive examination of Loop 1

main steam (MS) and feedwater (FW) lines, must be performed. Results
of analysis, examinations, and reviews are required to be documented
in a report.

| 1.3 Isolation of Seismic Category I Piping from Nonseismic Piping

The SSER indicated that an analysis shall be performed and documen-
tation shall show that piping systems such as MS, TW, and auxiliary!

steam lines routed from seismic Category I to nonseismic Category I
buildings are in conformance with the licensing commitments,

i 1.4 As-Built Verification of Type 2 Skewed Welds on NT Supports

The SSER indicated that confirmation is required that the Type 2
skewed welds on pipe supports are not undersized. This may be accom-
plished through the verification of previous weld inspections or
through reinspection.

,

2.0 Issue Resolution

2.1 Uncontrolled Weld Repairs by Plug Welding

SWEC-PSAS reviewed the Comanche Peak Response Team (CPRT) Action Plan
V.d Results Report (Reference 4.2) and concluded that since'the unau-
thorized repair of plus welds does not compromise the structural in-
tegrity of the components, there is no impact'of plus weld repairs on
the validation of pipe supports at CPSES.

!

A37-1
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' 2.2 Installation of Main Steam Line Pipes - Unit 1. Loop 1

| The CPRT Action Plan V e Results Report (Reference 4.3) was reviewed
by SWEC-PSAS and, based on the main steam and feedwater pipe stress;

analysis, which incorporated bounding parameters, it was concluded'

that no deleterious effects resulted from the sequence of events as-
i sociated with Unit 1, Loop 1, main steam and feedwater (FW) lines
j hydrostatic tests.

2.3 Isolation of Seismi, Category I Piping from Nonseismic Pipsag
,

i

This topic is addressed in Subappendix A34.I

| 2.4 As-Built Verification of Type 2 Skewed Welds on NP Supports

! Pipe support welds at CPSES are inspected in accordance with Inspec-
tion Procedure QI-QAP-11.1-28 (Reference 4.4). However, since Type 2

; skewed welds are typically found on the weld of the trunnion to thet

! pipe, inspection procedures for Type 2 skewed welds were included in
the piping weld inspection Procedure QI-QAP-11.1-26 (Reference 4.5).I

) CPRT Action Plan V.a Results Report (Reference 4.6) confirmed that
inspections were performed in accordance with QI-QAP-11.1-26, and
that skewed welds are not undersized. Pipe support weld inspection
Procedure QI-QAP-11.1-28 has since been revised to include inspection

,

'

i procedures for Type 2 skewed welds.
i

3.0 Corrective and Preventive Action
(

No additional issue was discovered during the review and resolu-! *

| tion of this issue.
!

: * Pipe support modifications resulting from resolution of isola-
| tion of Seismic Category I piping irom nonseismic piping has
i been determined reportable under the provisions of 10CPR50.5S(e)
i (see Subappendix B2, SDAR-CP-86-36). No modifications were re-
! quired as a result of the resolution of the issues discussed in
| Sections 1.1, 1.2, and 1.4.

!
The corrective action to resolve the issue of the isolation of; *

i Seismic Category I piping from nonseismic piping has been accom-
plished through the implementation of criteria provided in
CPPP-7, Attachment 4-10, during the design validation,

The corrective action to resolve the issue of the installation
j of main steam line piping was accomplished through implementa-;

! tion of CPSES Construction Procedure CP-CPM-1.2 (Reference 4.7)
[

and SWEC-PSAS Procedure CPSP-30 (Reference 4.8), which. requires
engineering to evaluate the installed piping and pipe support'

f configuration including the proper design of temporary supports
prior to a piping system hydrostatic test to assure the integri-

|
! ty of the installed safety-related piping and pipe supports.
i

! (
l A37-2
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The corrective action for the issue of uncontrolled plug weld f

(
repair was accomplished through enhanced pipe support installa-
tion and inspection criteria.|

The corrective action for the issue of verification of Type 2
skewed welds on NT supports was accomplished through the revi-
sion of Weld Inspection Procedure QI-QAP-11.1-28 to include in-
spection procedures for Type 2 skewed welds.

The preventive action for this issue is specified in Appendix C.*

4.0 References

4.1 NUREG-0797, Supplement No. 10, Safety Evaluation Report related to
the operation of CPSES Units 1 and 2, USNRC, Docket Nos. 50-445 and
50-446, April 1985

4.2 CPRT Action Plan V.d Results Report, Plug Welds, Revision 1, Decem-
ber 18, 1986

4.3 CPRT Action Plan V.e Results Report, Installation of Main Steam
Pipes. Revision 1, October 15, 1986

4.4 CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabrication and
Installation Inspection of Safety Class Component Supports

4.5 CPSES Quality Assurance Procedure QI-QAP 11.1-26. Piping and Equip-
I ment Installation Inspection

4.6 CPRT Action Plan V.a Results Report, Inspection for Certain T37es of
Skewed Welds in hT Supports, Revision 1, October 22, 1986

; 4.7 CPSES Constructfion Procedure CP-CPM-1,2, Construction Activities for
Systems and/or Areas Accepted and/or Controlled by TU Electric Plant
Operations, Revision 5, March 4, 1987

|

4.8 SWEC-PSAS Project Procedure CPSP-30, Processing TU Electric Requests
for Temporary Hangers, Revision 0, October 7,1987

;

!

;
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SUBAPPEKDIX A38

(
SSER-11 REVIEW

1.0 Definition of the Issue

SSER-11 (Reference 4.1) describes the NR Staff TRT position on the evalu-
ation and resolution of technical questions and allegations relating to
the QA/QC Group.

The issues identified by SSER-11 in the design process that are related to
piping design are as follows:

,

1.1 As-Bailt Inspection Program (Allegations AQ-50, AQ-21, AQ-22, and'

AQ-119, Reference 4.1)

As-built issues were classified into hardware, procedural, as-built,
and weld-related categories. Specifically, six pipe support con-
struction issues in Unit I were listed as follows:

1.1.1 Excessive snubber spherical bearing clear,ance,
a

1.1.2 Missing strut and snubber load pin locking device.

1.1.3 Pip, clamp halves not parallel.

1.1.4 Snubber adapter plate bolts not fully engaged.

1.1.5 Hilti-Kwik bolts installed with less than minimum

embedment.

1.1.6 Absence of locking devices for threaded fasteners on NT
supports.

1.2 Isolation Anchors

The issue was that isolation anchors were not always used in the de-
sign of seismic-to-nonseismic piping. The isolation anchor must be
designed to withstand the combined loading imposed by both seismic

,

Category I and nonseismic piping (Allegation SRT-13, Reference 4.2).
2

1.3 Main Steam Loop Hydro

The issue was that the design of the main steam lines in Unit I did
not take into account the stresses caused by repositioning of the
line after flushing and by the settling of temporary . supports

'

(Reference 4.1).
.

(< A38-1
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t1.4 Girth Welds
( *

The issue was that radial shrinkage of girth welds in thin-walled
stainless steel pipe was not always adequately analyzed (Allegations ,

AQ-50, Ref. 4.1; and AW-52, AW-59, AW-62. Ref. 4.2). -

2.0 Issue Resolution
;2.1 As-Built Inspection Program

The issue of the as-buGt QC verification of supports et CPSES was ,

'
also identified in Subappendixes A39 and B3. The resolution of this
issue and the corrective and preventive actions associated with this
issue are addressed in Subappendixes A39 and B3. ;

;

2.2 Isolation Anchors ,

1

'

The isolation anchor issue was also identified in SSER-10 (Refer- !

ence 4.2) and is discussed in Subappendixes A34 and A37. The resolu-
i tion of this issue and the corrective and preventive actions

associated with this issue are addressed in Subsppendixes A34 and j
'

A37. i

2.3 Main Steam Loop Hydro

The Unit I main steam loop hydro issues were also identified in
SSER-10 and are discussed in Subsppendix A37. The resolution of this ,

[ issue and the corrective and preventive actions associated with this
'

'

!
issue are addressed in Subsppendix A37.

;

i 2.4 Girth Welds
j The effects of radial shrinkage of girth velds on the pipe stress e

|
'

analysis were analyzed in accordance with CPPP-7, Attachment 3-15.
t

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution i' *
of this issue.

!

Pipe support modifications resulting from resolution of the issue of4

*
isolation anchors and girth weld shrinkage have been determined re-
portable under the provisions of 10CFR50.55(e) (see Subsppendix B2, ,

SDAR-CP-86-36). Pipe support modifications resulting from resolution j

of the issue of as-built verification of pipe supports have been de- |i

termined reportable under the provisions of 10CTR50.55(e) (see ;

Subappendix B3, SDAR CP-86-63).
- t

* The corrective action to resolve the girth weld issue was accom-
plished through the implementation of the' criteria specified in
Attachment 3-15 of CPPP-7 during the design validation. ,

t|

|
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The corrective actions to resolve the issues of the as-built inspec-*

( tion program, the isolation anchors, and the main steam loop bydro-
static test are discussed in Subappendixes A39, A34, and A37, ,

respectively,
t

* The preventive actions for these issues are specified in
IAttachment C.

4.0 References ,

4.1 NUREG-0797, Supplement No.11, Safety Evaluation Report related to
the operation of CPSES Units 1 and 2, USh7C, Docket Nos. 50-445 and
50-446, May 1985

4.2 NUREG-0797, Supplement No.10. Safety Evaluation Report related to
the operation of CPSES Units 1 and 2, USh7C, Docket Nos. 50-445 and
50-446, April 1985

,

|

.
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SURAPPINDIX A39 |

( .

CPRT QUALITY OF CONSTRUCTION REVIEW !

ON PIPING AKD PIPE SUPPORTS .

1.0 Definition of the Issue !
l
,

Evaluation Research Corporation (ERC) was contracted by CPRT to perform
the Quality of Construction (QOC) sample inspection of the safety-related
components installed in CPSES, including piping and pipe supports. This
task was implemented in accordance with CPRT Action plan VII.c, and the
results were discussed in Section 5.2.5 of the CPRT Action Plan VII.c Re-
sults Report (Reference 4.1).

ERC inspection covered approximately 82,500 inspection points for piping
and pipe supports. ERC evaluated the results and recommended corrective
action on the adverse trends and construction deviations on the piping
components, gcps, locking devices, pipe clamp spacers, pipe clamps, cotter

,

*

rkeys, and angularity offsets.

The recommended corrective actions on the adverse trends and construction t

deviations of the pipe supports identified in the CPRT-QOC Results Report t

are summarized as follows: I
>

Construction CPRT Action Plan VII.c Results [

Vork Category Report Recommendation.

1.1 Large Bore Piping Reinspect flow elements to verify
Configuration that they are oriented in the

proper direction ;

1.2 Large Bore Piping Verify existing piping clearance ;

Configuration criteria and walkdown on all
large bore piping with insulation
installed t

1.3 Large Bore Piping Reinspect safety-related piping j
eConfiguration expansion joints
.

1.4 Pipe Welds and Reinspect butt velds in Sched- '

Materials ule 80 or thinner stainless steel
piping made prior to 1982 that

!are replacement welds and/or have
received extensive repairs

,

!

r

!

5

A39 1

:

!,
,- , , - - - . . - - . - . - . _ , _ . _ . __



._

c,. ..

.

.

b

!

Construction CPRT Action Plan VII.c Results
I Work Catenery Report Recommendations ,
s

1.5 Large Bore Walkdown of pipe supports con- -

Pipe Supports taining vendor-supplied compo- ,

Rigid nents and replacement of non-
conforming parts subject to ;

appropriate engineering dispost-
tion i

1.6 Large Bore Inspect for proper gaps between
Pipe Supports pipe and pipe support and verify
Rigid adequate clearance between pipe

welds and pipe support

1.7 Large Bore Inspect and install suitable
Pipe Supports locking devices on all vendor-
Rigid supplied componento that do not j

have high-strength bolting;
install locking devices on all

1

high-strength bolting that is not t

torqued to an acceptable preload

1.8 Large Bore Walkdown reinspection of pipe [
f

q Pipe Supports clamps and replace nonconforming
Rigid spacers or confirm they fall

within the limits of bounding I

j calculation

1.9 Large Bore Verify that jam nuts on all ;

Pipe Supports vendor-supplied components (svay
*

Rigid struts, snubbers, and spring
cans) are snug tight

1.10 Large Bore Walkdown of all pipe supports
iPipe Supports having pipe clamps to verify
!

Rigid security of attachment to the
pipe r

i '

1.11 Large Bore Reverify coeponent adjustment

) Pipe Supports during the startup and preopera-
; Nonrigid tional phases sf the plant :

1

1.12 Large Bore Walkdown of all vendor-supplied i

Pipe Supports components to ensure that proper |

Nontigid angularity exists
.

?.

1.13 Large Sore Walkdown of all supports contain- [
Pipe Supports ing vendor-supplied components <

Nonrigid and inspect cotter keys and
.

associated bolting :

| 1
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Construction CPRT Action Plan VII.c Results i

( Work Category Report Recommendations |
.

I1.14 Large Bore Inspect and install suitable
Pipe Supports locking devices on all vendor- ;

Nonrigid supplied components that do not
have high-strength bolting, in-
stall locking devices on all

,

high strength bolting that is .

not torqued to an acceptable
preload

2.0 Issue Resolution

The Post-Construction Hardware Validation Program (PCHVP) (Reference 4.2)
is the portion of TU Electric's Corrective Action Program (CAP) which val-
Adates the final acceptance actributes for safety-related hardware.

The input to the Post-Construction Hardware Validation Program (PCHVP) is
contained in the installation specifications. Final acceptance inspection
requirements identified in the validated installation specifications were
used to develop the Post-Construction Hardware Validation Program (PCNVP)
attribute matrix. This matrix is a complete set of final acceptance at-
tributes identified for installed hardware. The Post-Construction Hard- '

ware Validation Program (PCNVP), by either physical validations or through
an engineering evaluation methodology, assures that each of the attributes i

defined in the attribute matrix is validated, i
{

SWEC-PSAS developed the Field Verification Method (PVM) CPE-SWEC-PVM-
PS-081 (Reference 4.3) to coordinate the Unit 1 and Common piping and pipe
support inspection validation activities.

,

Piping inspections are performed and documented by Quality Control (QC) ,

i personnel to assure that applicable inspection attributes are acceptable. '

The piping inspection attributes are as below:

Equipment and piping configuration
Piping vall thickness at shop / field bends
Radial veld shrinkage at stainless steel piping joints
Equipment anchoring |

'
Remote valve operators
Branch connections
All pressure boundary items installation / base metal defects
Valve orientations
Pipe / sleeve details
Permanent pipe support installation (no temporary or voided
supports) ,

Verify location (span) dimensions / tolerances
Applicable dielectric insulating sleeves over, bolts / studs
Linear dimensions of piping segments and in-7,ine components

('
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'he hardware validation of pipe supports assures that the removable items
( en a pipe support are installed as required by the design documentation.

ihe hardware validation is implemented by Quality Control (QC) personnel
in compliance with the validated support drawing. Quality Control person-
nel verify and document that all applicable hardware attributes listed on
the hardware validation checklists are acceptable. The following pipe

support hardware validation checklists are used, as applicable:

Adjacent Weld Checklist
Bolted Connection Checklist
Hilti Bolt Checklist
Pipe Clamp Checklist
Richmond Insert Checklist
Snubber Checklist

i Support Checklist
Sway Strut Checklist
Through Bolt / Embedded Bolt Checklist
U-Bolt / Bolted U-Guide Checklist

|
Variable / Constant Spring Checklist

In addition to the hardware validation pipe support inspections, Quality
Control (QC) personnel also conduct inspections for pipe support configu-
ration attributes a- below:

Material accept oility
Support configuration compliance with validated design drawing,

'[
facluding dimensions

Support overhang length / tolerance
Support projection length / tolerance
Sway strut / snubber pin-to-pin dimension / tolerance
Alignment and circumferential deviation of shear lugs

| Hilti bolt size /embedment
( Weld length of structural member on base plate

Welded connection in accordance with validated drawing
Edge distance for structural members and base plates
Slope of bolted part with bolt head or nut
Shim size / weld

SWEC-PSAS developed the Field Verification Method (FVM) CPE-SWEC-TVM-
PS-080 (Referen:e 4.4) to assure that sufficient clearance exists around
the validated piping. Clearance is required to permit those anticipated
piping displacements that could occur under plant operating conditions
without any impediment to those displacements. An impediment is defined

|
as any structure, pipe, conduit, cable tray, or equipment that encroaches

|
on the envelope of anticipated pipe displacement,

t This field verification effort is performed by the SWEC-PSAS engineering
personnel. SWEC-PSAS has established clearance criteria and is responsi-
ble for training the clearance walkdown teams, evaluating clearance prob-
lems, and issuing design changes to correct any clearance violations.

'

!
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The physical validation of mechanical piping attributes (e.g., flow ele-
ment orientauon om: : mansion joint installation) is performed by SWEC

( mechanical discipline PCHVP as discussed in the SWEC Mechanical Project
Status Report (Reference 4.5).

These corrective actions also envelop the resolution of issues in Sub-
appendixes A29, A30, A38, and B3. The quality of construction require-
ments for piping and pipe supports in the PCHVP were incorporated into the
construction and QC inspection procedures to serve as the preventive
action.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

* The quality of construction of pipe support installation issue was
determined to be reportable under the provisions of 10CFR50.55(e)
(see Subappendix B3, SDAR-CP-86-63).

corrective action to resolve this issue is accomplished through* The
the implementa tion of the Post-Construction Hardware Validation
Program.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CPRT Action Plan VII.c Results Report, Construction Reinspection /
Documentation Reviev Plan, Revision 0, June 11, 1987

4.2 TU Electric Engineering and Construction Procedure EC-9.04, Post Con-
struction Hardware Validation Program, July 17, 1987

SWEC-PSAS Comanche Peak Field Verification Method, Hardware Valida-4.3
tion and Supplemental Inspection Programs, CPE-SWEC-TVM-?S-081,

Revision 0, July 29, 1987

4.4 SWEC-PSAS Comanche Peak Field Verification Method, Clearance Walk-
down, CPE-SWEC-TVM-PS-080, Revision 0, July 28, 1987

Status Re-4.5 TU Electric, CPSES Unit I and Common, Mechanical Project
1 , Revision 0

:
|

I
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APPENDIX B

f

INTRODUCTION

This appendix describes the details of resolutions of issues identified during
the performance of the piping Corrective Action Program (CAP). Included in

this appendix are the piping-related Significant Deficiency Analysis Reports
(SDARs) initiated by TU Electric.

Each of the five issues listed below is described in an individual sub-appendix
which includes discussions of resolution methodology and corrective and pre-
ventive actions.

Issue No. Issue Title

B1 SDAR-CP-86-33, Stiffness Values for Class 1 Stress Analysis
B2 SDAR-CP-86-36, Large Bore Piping and Supports
B3 SDAR-CP-86-63, Pipe Support Installations
B4 SDAR-CP-86-67, Preoperational Vibration Test Criteria
B5 SDAR-CP-86-73, ASME Snubber Attachment Prackets

|
|

|

|
,

i

|

!
!

|

l
,

8

|
| B-1

|
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SUBAPPENDIX B1

|
SDAR-CP-86-33, STIFFNESS VALUES FOR CLASS 1 STRESS ANALYSIS'

1.0 Definition of Issue

TU Electric identified a deficiency in the stiffness values of pipe sup-
ports for ASME Section III Class 1 piping stress analysis (Reference 4.1).
The pipe support stiffness values used in the previous Westinghouse stress
analysis of ASME Section III Code Class 1 piping in Unit I were based on
input from the existing design. These pipe support stiffness values
changed with implementation of the corrective actions from the pipe stress
and pipe support validation program, thus rendering the previous results
of ASME Section III Class 1 pipe stress analysis in Unit 1 inconsistent
with the pipe stress and pipe support validation program.

Appropriate ASME Section III Code Class 1 pipe support stiffness values
| that incorporated corrective actions and modifications resulting from the
j pipe stress and pipe support validation program must be used in the
i

validated ASME Section III Code Class 1 pipe stress analysis.

2.0 Issue Resolution

The calculations of the stiffness values for the pipe supports for the
ASME Section III Code Class 1 pipe stress analysis packages were completed
and these results were transmitted to Westinghouse in accordance with
Section 7.5.7 of project procedure CPPP-6 (Reference 4.2) and SWEC-PSAS

{ Project Memorandum PM-130 (Reference 4.3). Westinghouse reanalyzed these
stress problems and issued revised support loads for pipe support
validation.

TU Electric determined that this issue was reportable under the provisions
of 10CFR50.55(e) and submitted reports (References 4.1 and 4.4) to the NRC

i

' Staff on May 28, 1986, and October 17, 1986. The large bore pipe support
modifications and hardware validation status is being updated under

.

10CFR50.55(e) via SDAR-CP-86-36 (Subappendix B2).
l

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

* This issue was determined to be reportable under the provisions of
10CFR50.55(e).

The corrective action to resolve this issue was accomplished by the*
validation of the ASME Section III Code Class 1 pipe stress analysis
by Westinghouse and by the SWEC-PSAS validation of the pipe supports|

in accordance with Sections 3.10.8 and 4.3.2.2, and Attachment 4-18(

of CPPP-7.
|

|

|
'

| B1-1
|

|

|
|

|
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.'
* The preventive action for this issue is identified in Appendix C.

t
4.0 References

4.1 TU Electric Letter No. TXX-4831, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Stiffness Values for Class 1 Pipe Stress Analysis,
May 28, 1986 (SDAR-CP-86-33 - Interim Report).

4.2 SWEC-PSAS Project Procedure CPPP-6, Pipe Stress / Support Requalifica-
tion Procedure - Unit 1, Revision 4, April 8, 1987.

4.3 SWEC-PSAS Project Memorandum PM-130, Transmittal of Requalification
Results to Westinghouse, December 19, 1986.

4.4 TU Electric Letter No. TXX-6025, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Stiffness Values for Class 1 Pipe Stress Analysis,
October 17, 1986 (SDAR-CP-86-33 - Final Report).

|
!

(

.

|

|

k
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SUBAPPENDIX B2

(~ SDAR-CP-86-36, LARGE BORE PIPING AND SUPPORTS

1.0 Definition of Issue

Impact of CPRT and external issues tabulated in Subappendixes Al through
A35 on the adequacy of the piping and pipe support design and installation
processes is significant.

2.0 Issue Resolution

SWEC-PSAS was contracted to validate the piping and pipe supports at
CPSES. Modification of certain pipe supports provided expedient accep-
tance for the expanded requirements. Support modifications are cate-

|
gorized as follows:

i in this category may have been technically ac-
I 2.1 Prudent - Supports

ceptable; however, more time and expense would have been involved in
the detailed analysis than that required to physically modify the
support and qualify the modification.

Modifications implemented to eliminate2.2 Recent Industry Practice -

to enhance plant maintainability, reduce inservice inspec-snubbers
and minimize worker radiation exposure during operating planttion,

conditions.
( modifications (such as retorquing or shimming)Adjustment - Minor2.3

implemented to meet installation criteria contained in the resolution
of the CPRT and external issues.

! 2.4 Cumulative effects - Modifications that are required due to the com-
bined effect of previous issues.

physical modifications of pipe supports is be-The implementation of the
f ing performed by TU Electric Construction and is being validated by the
l

I PCHVP.

TU Elcetric determined that this issue was reportable under the provisions
| of 10CFR50.55(e) and submitted the initial Significant Deviation Analysis' Periodic statusReport No. SDAR-CP-86-36 (Reference 4.1) on June 9, 1986.

reports are being submitted to the NRC Staff.
j

3.0 Corrective and Preventive Action
No additional issues have been discovered during the review and reso-*

lution of this issue.

* This issue was determined to be reportable under the provisions of
f 10CFR50.55(e).

| | B2-1
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* The corrective action to resolve this issue is accomplished through

( the piping and pipe supports CAP.

* The preventive actions for this issue are described in Appendix C.

4.0 References

4.1 TU Electric Letter No.1XX-4844 dated June 9, 1986, W. G. Counsil to
E. H. Johnson, Director, Division of Reactor Safety and Projects,
U.S. Nuclear Regulatory Commission, Pipe Supports, SDAR-CP-86-36 (In-

,

terim Report)

i

1

!
t

;

,

! B2-2

|

|

|
,
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SUBAPPENDIX B3*

( SDAR-CP-86-63, PIPE SUPPORT INSTALLATIONS

1.0 Definition of the Issue
a deficiency was identified involving a brokenOn September 4, 1986,

cotter pin on a snubber (Reference 4.1).

2.0 Issue Resolution

The piping CAP includes the PCHVP that will validate cotter pin installa-
tion in accordance with field verification method CPE-SWEC-TVM-PS-081
(Reference 4.2).

3.0 Corrective and Preventive Action

See Section 3.0 of Subappendix A39.

4.0 References

4.1 TU Electric Letter No. TXX-6027, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Pipe Supports, SDAR-CP-86-63 (Interim Report),
November 3, 1986

( 4.2 SWEC-PS,.- Comanche Peak Field Verification Method, Hardwa-e Valida-
tion and Supplemental Inspection Frograms, CPE-SWEC-TVM-PS-031,

Revision 0, July 29, 1987

|

|

|
!

|
|

.
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SUBAPPENDIX B4

SDAR-CP-86-67, PREOPERATIONAL VIBRATION TEST CRITERIA

1.0 Definition of the Issue

1RJ Electric identified a deficiency (Reference 4.1) in the preoperational
vibration test criteria. The CPSES criteria document, Preoperational Vi-
bration Test Program, Issue 1, June 1980, was reviewed, and it was found
that the mathematical formulas used to determine stress endurance limits,
allowable deflections, and flexibility characteristics of certain piping
systems may not have been accurate. Vibration calculations and test re-
sults were evaluated to determine the validity of the original

calculations.

The evaluation yielded the following results:

1. Two test data points (from a total cf 21 system tests) were found to
exceed the allowable deflection limits.

2. The measured direction of deflection movement was not clearly identi-

fied in all instantes.

3 The test deflections vere measured in only one direction in some
Cases,

l 2.0 Issue Resolution

As a result of the piping Corrective Action Program (CAP) aad extensive
modifications to the piping systems, TU Electric will repeat the preopera-
tional vibration testing. SWEC-PSAS has established Project Procedure
CPPP-25, Unit 1 Piping Vibration Test Procedure (Reference 4.2), for the
maaagement and assessment of piping system vibration as required by the
CPSES FSAR Section 3.9.B.2. This preoperational vibration test procedure
is based on information contained in NRC Regulatory Guide 1.68 (Refer-
ence 4.3) and Section 3.9 of NUREG-0800 (Reference 4.4). SWEC-PSAS will
provide technical services to the testing program.

TU Electric determined that this issue is reportable under the provisions
I of 10CFR50.55(e) and submitted SDAR-CP-86-67 on February 19, 1987.

I 3.0 Corrective and Preventive Action
|

No additional issues were discovered during the review and resolution*

of this issue.
.

|
* This issue was determined to be reportable in accordance with the

provisions of 10CFR50.55(e).

B4-1
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The corrective actions to resolve this issue will be implemented by*

.( repeating the preoperational piping vibration testing by a new test
procedure to resolve the concerns.

* Preventive action for this issue is identified in Appendix C.

4.0 References

4.1 TU Electric Letter No. TXX-6072 dated October 27, 1986, W. G. Counsil
to U.S. Nuclear Regulatory Commission, Attention: Document Control
Desk, SDAR-CP-86-67 Preoperational Vibration Test Criteria

4.2 SWEC-PSAS Project Procedure CPPP-25, Piping Vibration Test Procedure,
Revision 0, December 8, 1986

4.3 USNRC Regulatory Guide 1.68, Initial Test Programs for Water-Cooled
Nuclear Power Plants, Revision 2, January 1978

4.4 USNRC Standard Review Plan NUREG-0800, Section 3.9.2, Revision 2,

| July 1981
i

-

(

.

|

e
I
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SUBAPPENDIX B5 :

'

SPAR-Cp-86-73, ASME SNUBBER ATTAC}DfENT BRACKETS

l.0 Definition of the Issue
TU Electric identified a deficiency (Reference 4.1) involving restriction
of the snubber swing angle by the snubber rear brackets. Rear brackets on
safety-related snubbers have the potential to cause restricted movement
and binding due to the use of the incorrect rear bracket.

2.0 Issue Resolution

A drawing review of ASME Section III, Code Class 1, 2, and 3 snubbers was
conducted to verify the adequacy of swing clearances, and identified 1063
snubbers as having attachment brackets. As a result of field examination,
the number of snubbers requiring evaluation has been reduced to 165.

j

2.1 These 165 supports were evaluated by comparing the field verified
swing angle data with the predicted movements. The results are as
follows:

* 83 supports were determined to have sufficient field verified
swing angle to accommodate the predicted pipe movement.

* 15 supports were deternined to be unnecessary in a previously
( initiated pipe support validation effort (and are being

deleted).

33 supports are being modified as a result of the pipe support*

validation effort (but not as a result of this deficiency).

31 supports have been identified as having less clearance than*

required by analysis and are being modified to correct the
situation.

3 supports have no safety-related function and do not impair the*

safety-related function of other components and therefore re-
|

quire no further evaluation for safety significance.

2.2 TU Electric deturmined that this issue was reportable under the pro-
visions of 10CFR50.55(e) and submitted Significant Deficiency Analy-
sis Report SDAR-CF-86-73 (Reference 4.1).

3.0 Corrective and Preventive Action ,

No additional issues were discovered during the review and resolution*

of this issue.
|
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* This issue was determined to be reportable under the provisions of

( 10CFR50.55(e).

* The corrective action to resolve the snubber rear bracket issue is
being accomplished through the implementation of CPSES Construction
Procedure CP-CPM-9.10A, paragraph 3.6 and CPSES Quality Control
Procedure Nos. CP-QAP-12.1 and QI-QAP-11.1-28, which require a check
for binding on the rear bracket. Additionally, a backfit inspection
was implemented in accordance with Field Verification Method
TNE-FVM-PS-038.

The preventive actions are identified in Appendix C.*

4.0 References

4.1 TU Electric Letter No. TXX-6104, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commissioc, Snubber Rear Brackets, SDAR-CP-86-73, November 19,
1986

!

|
,

i

|
r

|
|
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APPENDIX C - PREVENTIVE ACTIONS

The preventive actions are embodied in the procedures developed and used for
the Corrective Action Program. These procedures resolve all CPRT and external
issues as well as all issues identified during the performance of the CAP.
Implementation of the preventive actions will assure that the design and hard-
ware for CPSES Unit 1 and Common can continue to comply with the licensing
commitments throughout the life of the plant as described in Section 5.4. The

particular preventive actions preclude the recurrence of the issues identified -
I

.
in Appendixes A and B as summarized below in Sections 1.0 and 2.0, respec-

! tively.

|

k

l

.

e

i
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1.0 APPENDIX A ISSUES - PREVENTIVE ACTION
.

( A1. Richmond Inserts

Attachment 4-5 of CPPP-7 (Reference C.1) provides requirements and
instructions for the inclusion of bending stress in the analysis of
bolting used in Richmond inserts with tube steel, the proper modeling
of Richmond insert to tube steel connections, length limits of tube
steel members used with two or more Richmond inserts, and evaluations
of spacing between inserts. Attachment 4-13 of CPPP-7 provides pro-

i

cedures for the evaluation of local stresses due to nuts bearing on
tube steel walls. SWEC-PSAS Project Memorandum PM-141 (Refer-
ence C.2) provides procedures to check the potential unequal shear
loading when the tube steel connection is anchored by two or more
Richmond inserts. Additionally, Quality Assurance Procedure
QI-QAP-11.1-28 (Reference C.3) was revised to include inspection for
proper thread engagement.

| A2. Local Stress in Piping

Attachments 4-6A, 4-6B, and 4-6C of CPPP-7 provide requirements and
I

instructions for the evaluation of local run pipe stresses due to
integral welded attachments (4-6A), and support bearing loads (4-6B
and 4-6C).

The use of zero-gap box frames, the evaluation of pipe support stiff-
nesses and the evaluation of local stresses in pipe support members

( are disctissed in the preventive actions of Subappendixes A4, AS, and
A21, respectively.

A3. Wall-to-Wall and Floor-to Ceiling Supports

Attachment 4-19 of CPPP-7 provides procedures for the inclusion of
the ef fects cf differential seismic displacements and the long-tern
effects of concrete creep on supports which span vall-to-wall and
floor-to-ceiling.

A4. Pipe Support / System Stability

Section 4.2.4 and Attachment 4-9 of CPPP-7 provide requirements for
the modification of potentially unstable pipe support configurations.

AS. Pipe Support Generic Stiffness

Section 3.10.8 of CPPP-7 provides baseline stiffness values for rigid
pipe supports, anchora, and snubbers. Sectico 4.3.2.2 of CPPP-7 out-
lines the approach to be used in determining pipe support stiffnesses
and Attachment 4-18 is a tabular / graphic compilation of support com-
ponent and standard support subassembly.

C-2
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A6. Uncinched U-Bolt Acting as Two-Way Restraint

( Section 4.2.5.2 and Attachment 4-3 of CPPP-7 provide requirements and'

instructions for the proper application end evaluation of uncinched
U-bolts used as two-way restraints. Section 4.3.2.2 and Attach-
ment 4-18 of CPPP-7 provide the stiffness values for uneinched
U-bolts used as two-way restraints.

A7. Friction Forces

Section 4.7.3 of CPPP-7 requires that the effects of friction forces
acting on pipe supports be included in the design for all noneyclic
loads. Attachment 4-7 of CPPP-7 provides the methods of implementing
this requirement.

A8. AWS Versus ASMI Code Provisions

Section 4.4 and Attachment 4-2 of CPPP-7 provide guidance for the
design / qualification of skewed joint welds.

The angular limits of skewed, T-joint welds requires no preventive
action since CPSES weld procedures are qualified by testing, which
overrides the AWS angle limitations.

A9. A500, Grade B Tube Steel

.
Section 4.7.2.1 of CPPP-7 specifies the design criterion of pipe sup- .

I ports using A500, Grade B tube steel.

A10. Tube Steel Section Properties

Section 4.3.2.1 of CPPP-7 requires the use of the 8th Edition of the -

AISC Manual of Steel Construction (Reference C.4) in the selectiog of
section properties for support design / qualification to preclude the
use of inappropriate section properties for tube steel.

t Specification No. 2323-MS-100 (Reference C.5) has been revised to
assure that an ef fective throat of t = t-1/16 in. is achieved for

! welds on all tube steel sizes for any new design in the future.

Section 4.4 and Attachment 4-2 of CPPP-7, Revision 3, as amended by
SWEC-PSAS Project Memorandum PM-140 (Reference C.6), specifies ef fec-
tive throat dimensions for flare bevel welds which meet the criteria

| of AWS. The revised guidelines of PM-140 will be followed for any
future weld evaluation to preclude the recurrence of inadequate ef-
fective throat size.

!
| All. U-Bolt Cinching

Section 4.2.5.1 of CPPP-7 deleted the us'e of cinched U-bolts /
crosspiece supports with struts / snubbers.

( C-31
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A12. Axial / Rotational Restraints

(- Sections 3.10.6.2 and 4.6.3, and Attachments 3-11 and 4-8 of CPPP-7
establish the procedure for the analysis of axial and rotational
restraints.

A13. Bolt Hole Gap

Attachments 4-4 and 4-5 of CPPP-7 and SWEC-PSAS Project Mem-
orandum PM-141 provide procedures for the design and evaluation of
base plate bolt holes. Specification No. MS-46A (Reference C.7) and
Quality Assurance Procedure QI-QAP-11.1-28 specify the design re-
quirements and QA inspection tolerance of the bolt hole diameters.

A14. OBE/SSE Damping

Section 3.0 of CPPP-7 requires the use of OBE/SSE damping values that
are consistent with Regulatory Guide 1.61 (Reference C.8) as modified
by ASME Code Case N-411.

A15. Support Mass in Piping Analysis

Section 3.10.4, Attachment 3-4, and Attachment 3-11 of CPPP-7 provide
guidance for the determination of pipe support mass and require the
inclusion of this mass in the piping stress analysis.

A16. Programmatic Aspects and Quality Assura2ce, Including lterative

( Design

Project Procedures CPPP-1, (Reference C.9) CPPP-6, (Reference C.10)
and CPPP-7 control the validation of the piping and pipe supports.
This is an integrated effort within one organization and assures
proper interface between piping analysis and pipe support design,
Additional 1.y, personnel involved in the validation process receivei

| training in the proper application of the requirements.
|

Interface with Westinghouse for Class I stress analysis is discussed
in Subappendix B.I.4

A17. Mass Point Spacing

Section 3.10.6.1 and Attachment 3-7 of CPPP-7 provides guidelines for
the proper location of mass points in pipe stress analyses.

A18. High-Frequency Mass Participation

Section 3.10.6.8 of CPPP-7 specifies the criteria to account for high
frequency mass participation in stress analyses. Use of computer
program NUPIPE-SW (V04/LO2) has been revised to automatically account
for high frequency mass corrections.

C-4

.
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A19. Fluid Transients

( Project Procedure CPPP-10 (Reference C.11) describes the procedure by
which fluid transient events are identified for applicable systems
for inclusion in the pipe stress analyses.

Section 3.4.5.5 and Attachment 3-1 of CPPP-7 provide requirements and
instructions for the inclusion of these load conditions in the stress
analyses.

"

A20. Seismic Excitation of Pipe Support Mass

Attachment 4-21 of CPPP-7 specifies the requirements for inclusion of
the effects of pipe support self-weight excitation in the support
evaluation.

A21. Local Stress in Pipe Support Members

Attachment 4-13 of CPPP-7 establishes the requirements to evaluate
local stresses which may occur in pipe support members.

I A22. Safety Factors

The technical and design control procedures assure that the piping
systems are designed in accordance with the CPSES design criteria,

! and therefore, they will perform their safety-related function.

( A23. SA-36 and A307 Steel

Section 2.0 of CPPP-7 lists the applicable governing codes to be used
to assure that the proper allowable stresses (determined from the
minimum material yield strengths) are used in the design. Sec-
tion 4.2.5.1 of CPPP-7 deletes the use of cinched U-bolts / crosspiece

|
! supports with struts / snubbers. Attachment 4-5 of CPPP-7 establishes

|
the requirement for the reduced allowables of high strength bolts

l used with A563 Grade .\ nuts.

| A24. U-Bolt Twisting

!
I Section 4.2.5.1 and Attachment 4-8 of CPPP-7 provides guidance for

the modification of U-bolt trapeze supports. Cinched U-bolts used
with struts or snubbers are deleted from CPSES.

A25. Fisher / Crosby Valve Modeling/ Qualification

The validation process requires a conservative 55/45 flow distribu-
tion ratio on the outlet configuration. .

Section 7.4.3 of CPPP-6 establishes the requirements for assuring
that valves are properly qualified to the as-built loadings.

j

I
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Section 3.10.6.5 of CPPP-7 addresses the proper valve yoke modeling
( of flexible valves.

A26. Piping Modeling

Section 3.0 of CPPP-7 providet direction and requirements for the
proper modeling of piping systems.

A27. Welding

Section 4.4 and Attachment 4-2 of CPPP-7 provide requirements for the
design and analysis of welded joints.

A28. Anchor Bolts /Embedment Plates

Attachment 4-4 of CPPP-7 provides guidance and requirements for the
evaluation of anchor bolt embedded depths and edge distances.

Proj ect Procedure CPPP-6 provides controls to assure that reaction
loads on embedded plates, attachment spacing between embedded plates,
and as-built loads for through-bolts are transmitted to responsible
groups for evaluation.

A29. Strut / Snubber Angularity

Section 4.2.6 of CPPP-7 specifies requirements to assure that force
components resulting from off-axis loading of struts and snubbers is

'( included in the support design.

Specification No. 2323-MS-100, Construction Procedure CP-CPH-9.10A
(Reference C.12), and Quality Assurance Procedure Q1-QAP-11.1.28 have
been revised to incorporate the resolutions of the items related to
this issue.i

A30. Component Qualification

Sections 3.4.5 and 4.2 of CPPP-7 delineate the requirements to assure
that piping movements due to system design conditions are considered
in the evaluations of frame gaps, swing angles, and spring and
snubber travel.

Quality Assurance Procedures QI-QAP-11.1-28 and CP-QAP-12.1 (Refer-
ence C.13) have been revised to include inspections for the existence
and tightness of all locking devices on pipe supports.

A31. Structural Modeling for Frame Analysis

Section 4.3.2.1 of CPPP-7 requires the use of AISC Manual of Steel
Construction, 8th Edition for the selection of the member properties
used in the analysis, including values for torsional resistance.

I
C-6
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' .- Attachment 4-5 of CPPP-7 provides the modeling technique used for the
Richmond insert / tube steel connection.

Attachment 4-18 of CPPP-7 provides procedures for the proper modeling
of the connection stiffness for use in the frame analysis.

A32. Computer Program Verification and Use

Section 5.0 of CPPP-7 identifies the computer programs acceptable for
use in the validation of piping and pipe supports. This list assures
that only those programs verified in accordance with SWEC standard QA
program requirements for verification, technical adequacy, and appro-
priate version are used in the validation program.

A33. Hydrotest

j Sections 3.6.2.4 and 4.7.2 of CPPP-7 provide guidance for the evalua-
| tion of piping and supports for hydrotest loading.
1

l A34. Seismic /Nonseismic Interface

Attachment 4-10 of CPPP-7 provides requirements and instruction for
the design of safety-related piping attached to nonseismic piping.

A35. Other Issues

CPPP-6 and CPPP-7 provide technical and administrative procadores to
7 address the concerns described in the 51 DIRs referenced in
s

Subappendix A35.
|

A36. SSER-8 Review

Resolution of this issue requires no preventive action since design
allowables for Richmond inserts ara anchor bolts are based on the
actual strength of concrete at CPSES.'

A37. SSER-10 Review

No preventive action is required for the uncontrolled plug welding ,

issue. As concluded by the CPRT Action Plan V.d Results Report
(Reference C.14), the current procedures and practices for the repair
of mislocated holes are adequate to preclude the recurrence of undoc-
umented plug welds.

TU Electric Construction Procedure CP-CPM-1.2 (Reference C.15) and
Project Procedure CPSP-30 (Reference C.16) provide procedures for the
evaluation of the installed piping and pipe support configuration
including the proper design of temporary supports prior to 'a piping
system hydro to assure the integrity of the installed safety-related
piping and pipe supports.

( C-7l
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Proj ect Procedure CPPP-28 (Reference C.17) and Attachment 4-10 to
( CPPP-7 provide direction and requirements for the identification and

evaluation of interface anchors between seismic and nonseismic piping
to assure isolation of Category I systems from non-Category I
systems.

Quality Assurance Procedure QI-QAP-11.1-28 bas been revised (Revi-
sion 30) to include acceptance criteria and measurement techniques
for the inspection of Type 2 skewed welds. .

A38. SSER-11 Review

Attachment 3-15 to CPPP-7 provides the procedure to analyze girth
welds.

Quality Control Procedures QI-QAP-11.1-28 and CP-QAP-12.1 have been
i

revised to assure that the items related to the QA Inspection Program
| have been addressed.
i

A39. CPRT Quality of Construction Review on Piping and Pipe Supports

TU Electric instituted the Post-Construction Hardware Validation Pro-
gram (PCHVP) (Reference C.18) to validate that the as-built hardware
complied with the design for Unit 1 and Common safety-related piping
and pipe supports. The quality of construction requirements for pipe
supports in the PCHVP were incorporated into Quality Assurance Pro-
cedures QI-QAP-1.11-28 and CP-QAP-12.1.

[
2.0 APPEh* DIX B ISSUES - PREVENTIVE ACTION

Bl. SDAR-CP-86-33, Stiffness Values for Class 1 Stress Analysis

Project Procedure CPPP-6 requires that support stiffness values for
pipe supports for Class I lines be computed and provided to Westing-
house for use in the stress analysis of Class I lines.

B2. SDAB-CP-36-36, Large Bore Piping and Supports

Design Basis Documents (DBD) (References C.19, C.20, and C.21) for
These doc-large bore piping and the supports have been established.

uments delineate the applicable specifications, detailed technical
procedures, and construction and QC inspection procedures, required
to maintain the validated design.

!

i

B3. SDAR-CP-86-63, Pipe Support Insta11stion

The as-built verification procedure, CPSP-12 (Reference C.22), and
the Pipe Stress / Support Final Reconciliation Procedure, . CP?P-23

| (Reference C.23), combined with those Quality Assurance inspection
procedures identified in the DBD-CS-067 (Refe'rence C.18) provide as-

i
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* surance that pipe support installations will meet the requirements of
( the design.

B4. SDAR-CP-86-67, Preoperational Vibration Test Criteria

The results of the preoperational vibration testing will be reviewed
by SWEC-PSAS to assure that the results satisfy the design criteria.

No further preventive action is required because preoperational vi-
bration testing is a one-time event, which will not be repeated fol-
lowing the issuance of an operating license.

B5. SDAR-CP-86-73, ASME Snubber Attachment Brackets

Quality Assurance Procedure QI-QAP-11.1-28 has been revised to in-
spect for the incorrect use of the correct attachment brackets for
snubbers.

REFERENCES:

C.1 SkTC-PSAS Project Procedure CPPP-7, Design Criteria for Pipe Stress
and Pipe Supports, Revision 3, February 27, 1987

C.2 SkIC-PSAS Project Memorandum PM-141, Unequal Shear Loading Effect
on Richmond Insert and Threaded Rods Used in Conjunction with Tube
Steel, Revision 0, March 25, 1987

( C.3 CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabrication and
Installation Inspection of Safety Component Supports, Revision 35,
January 8, 1987

C.4 AISC Manual of Steel Construction, 8th Edition, 1980

C.5 CPSES Piping Erection Specification No. 2323-MS-100, Revision 9,
Auguet 17, 1987

C.6 SWEC-PSAS Project. Memorandum PM-140, Flare Bevel Groove Welds,
Revision 1, May 1, 1987

C.7 CPSES Nuclear Safety Class Pipe Hangers and Supports Specification
,

| No. 2323-46A, Revision 7, May 7, 1987
|
|

| C.8 NRC Regulatory Guide 1.61, Damping Values for Seismic Design of
Nuclear Power Plants, October 1973

C.9 SkTC-PSAS Proj ect Procedure CPPP-1, Management Plan for Project
,

! Quality (Piping System Qualification /Requalification), Revision 7,
| March 25, 1987

C.10 SWEC-PSAS Project Procedure CPPP-6, Pipe ' Stress / Support Requal-
ification Procedure, Revision 4, April 8, 1987

i
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C.11 SWEC-PSAS Project Procedure CPPP-10, Procedure for Review of Plant
( Operating Mode Conditions, Revision 1, April 1, 1986

C.12 CPSES Construction Procedure CP-CPM-9.10A, Installation of Vendor
Supplied Component Supports Catalog Items, Revision 1,

August 15, 1985

C.13 CPSES Quality Assurance Procedure CP-QAP-12.1, Mechanical Component
Installation and N-5 Certification, Revision 18, January 12, 1987

C.14 CPRT Action Plan V.d Results Report, Revision 1, Plug Welds,

December 18, 1986

C.15 CPSES Construction Procedure CP-CPM-1.2, Construction Activities
for Systems and/or Areas Accepted and/or Controlled by TU Electric
Plant Operations, Revision 5, March 4, 1987

C.16 SWEC-PSAS Project Site Engineering Procedure CPSP-30, Processing
TU Electric Requests for Temporary Hangers, Revision 0,

October 7, 1987

C.17 SkIC-PSAS Project Procedure CPPP-28, Procedure for Identification
and Evaluation of Interfaces Between Seismic and Nonseismic Piping,
Revision 0, February 20, 1987

C.18 TU Electric Engineering and Construction Proceture EC-9.04, Post
Construction Hardware Validation Program, July 29, 1987

{
C.19 TU Electric Design Basis Document DBD CS-065, ASME Class 1 Piping

Analysis (Draft), August 14, 1987

C.20 TU Electric Design Basis Document DBD-CS-066, ASME Class 2 and 3
Piping Analysis, Revision 0, July 31, 1987

C.21 TU Electric Design Basis Document DBD-CS-067, ASME Class 1, 2, and
3 Pipe Support Design, Revision 0, July 31, 1987

C.22 SWEC-PSAS Project Site Engineering Procedure CPSP-12, As-Built Ver-
ification (Piping), Revision 0, November 12, 1986

f C.23 SWEC-PSAS Project Procedure CPPP-23, Pipe Stress / Support Final Rec.
onciliation Procedure, Revision 0, March 2, 1987'
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Errata
( Large Bore Piping and Pipe Support

PSR

PSR Pace Item /Line No. Correction

5-21 41 Delete "Piping Erection"

5-30 16-17 Change "have verified" to
"verify" and "were" to "are"

| and "identified a trend" to
"have identified a trend"

Change "SPEC. 2323-MS200AFIGURE 5-1 -

(Ref. 41)" to "SPEC.
2323-MS200 (Ref. 41)"

# TABLE 5-7 1 Change "Piping Erection" to'

"Field Fabrication and I

Erection of Piping and Pipe
Supports"

" 9 Change "CPSES Quality
Assurance Procedure
QI-QAP-11.1-26, Piping and
Equipment Installation |
Inspection (Reference 42)"
to "CPSES ASME Quality
Procedura, AQP-11.2,
Fabrication and Installation

| Inspection of Pipe and .

| Equipment (Reference 60)"

TABLE 5-10 SWCL No. 1 Change "02/21/85" to
,

'

| "02/21/86"
| .

|

1

i Project No. 5 Change "CPO-746, 04/03/86""

|
to "CPO-881, 04/16/86"

!I
l -1-
!

-

,

| .
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. Errata
l Large Bore Piping and Pipe Support

PSR

PSR Pace Item /Line No. Correction

TABLE 5-10 SWCT2 No. 2 Change "CPI-3557, 08/12/86"
to "CPO-1901, 07/18/86 and
CPO-2002, 07/28/86"

Project Add, under the Audit"

No. 10 Response Transmittal
column, "2CPO-1199,
10/09/86"

Project Change "03/06/87" to"

No. 14 "03/27/87" and under the
Audit Response Transmittal
column, change "EMD File

7 16.1.2 (016)" to "CPI-8657,
05/08/87"

Project Change "03/27/87" to"

No. 15 "03/31/87"

Project Add, under the Audit"

No. 16 Response Transmittal column,
,

"2CPO-2579, 07/17/87" '

Site No. 5 Change "06/22/87" to"

"06/20/87"
.'

TABLE 5-11 TSWEC-7 Change "CPO-1900, 07/18/86"
to "CPO-1922, 07/23/86"

|
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( Errata
Large Bore Piping and Pipe Support

PSR

PSR Pace Item /Line No. Correctic.D

TABLE 5-11 ATP-87-03 Change "06/05/87" to
"06/23/87"

i

I " ATP-87-09 - Change "CPO-7415, 08/07/87" to
"CPO-6750, 06/23/87"

" ATP-87-14 Change "CPO-7056, 06/30/87" to
"CPO-6750, 06/23/87"

" ATP-87-18 Change *CPO-7315, 07/24/87"
( to "CPO-7229, 07/17/87"

" ATP-87-28 Change "07/01/87" to
"06/29/87" and "07/10/87" to
"07/14/87"

6-3 32 Change "Revision 0, November
21, 1986" to "Revision 1,
October 23, 1987"

|

|
| 6-3 38 Change "Piping Erection" to

C-9 C.5 "Field Fabrication and
Erection of Piping and Pipe

|

i Supports"
,

.

!

| -3-

|
|
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Errata
( Large Bore Piping and Pipe Support

PSR

PSR Pace Item /Line No. Correction

6-3 42 Change "CPSES Quality
Assurance Procedure
QI-QAP-11.1-26, Piping and
Equipment Installation
Inspection, Revision 0" to
"Deleted. Superseded by
Reference 60."

5-4 49 Change "August 30, 1987" to
"August 28, 1987"

6-5 60 Change "Revision 0, July 10,
1987" to "Revision 1, August
31, 1987" ,

5

4

6-5 62 Change "Reactor Coolant Loop'

Piping and Support Design" ''

,

to "Reactor Coolant Loop ,

Piping Stress Analysis and ;

Sucport Design"'
.

6-5 73 Change "October 15, 1987" to
"October 15, 1986" ,

A4-5 4.4 Change "J. B. George" to
~

,

j
"J. W. Beck"

;
.

AS-4 4.8 Change "Pipe support Generic
Stiffness Study" to "Pipe

"

Support Stiffness Study"

I
'

,

_4_
;

!

i

4
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Errata
( Large Bore Piping and Pipe Support'

'

PSR

|

I PSR Pace Item /Line No. Correction
,

,

*

, A11-2 4.4 Change "U-bolt Support
: Assembly Finite Element

Analysis" to "U-bolt Piping'

Support Assembly Finite Ele-
ment Analysis"

\ >

I

A13-3 4.5 Change "July 6, 1987" to "May
12, 1987"

(

A20-1 4.2 Change "February 14, 1983"
to "February 15, 1983" i

| (
| A28-3 4.2 Change "Revision 4" to .

'

"Revision 1".

! !

*

| A37-3 4.8 Change "Processing TU Electric ;

Requests for Temporary !'

l Hangers" to "Frocessing *

Requests for Temporary
"

Hangers" and "October 7,
1987" to "October 1, 1987"

:
. ,

! A39-5 4.2 Change "July 17, 1987" to
| "July 29, 1987" ,

: t

*

i

B3-1 4.1 Change "Pipe Supports" to'

"Pipe Support Installations"
and "November 3, 1986" to
"October 16, 1986"

| i
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Errata

. ( Large Bore Piping and Pipe Support
PSR

PSR Page Item /Line No. CorrectiSD
.

B5-2 4.1 Change "Snubber Rear
Brackets" to "ASME Snubber
Attachment Brackets"

C-9 C.3 Change "Fabrication and
Installation Inspection of
Safety component Supports"
to "Fabrication and Installation
Inspection of Safety Class
Component Supports" and "January

#

8, 1987" to "January 12,
1987"

i

I C-9 C.7 Change "May 7, 1987" to "May
; 12, 1987" ;

,

C-10 C.19 Change "(Draft), August 14,
1987" to "Rev. O, October 1,
1987"

|

: !

!

i

*
.
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EXICUTIVE SUMMARY

This Project Status Report (PSM) summarizes the systematic validation process
for safety-related small bore ptping (2 in, nominal pipe size and smaller) and
pipe supports implemented by Stone & Webster Engineering Corporation - Pipe
Stress Analysis and Support Pro,'ert (SWEC-PSAS) at Comanche Peak Steam Electric
Station (CPSES), Unit 1 and Comuen!. This Project Status Report (PSR) presents
the results of the design validation and describes the Post-Construction Hard-
ware Validation Program (PCHVP). SWEC-PSAS's activities were governed by the
TU Electric Corrective Action Program (CAP) which required SWEC-PSAS to:

1. Establish a consistent set of CPSES safety-related piping and pipe
support design criteria that complies with the CPSES licensing
commitments.

2. Produce a set of design control procedures that assures compliance
with the design criteria.

3. Evaluate systems, structures, and components, and direct the corree-
tive actions recommended by the Comanche Peak Response Team (CPRT)
and those determined by the Corrective Action Program (CAP) investi-
gations to be necessary to demonstrate that systems, structures, and
components are in conformance with the design.

4. Assure that the validation resolves the piping-related design and
(- hardware issues identified by the Comanche Peak Responee Team (CPRT),

external sources , and the Corrective Action Program (CAP).2

3 Common refers to areas in CPSES that contain both Unit I and Unit 2 systems,
structures, and components

2 External issues are issues identified by the following:

NRC Staff Special Review Team (SRT-KRC)
NRC Staff Special Inspection Team (SIT)
NRC Staff Construction Appraisal Team (CAT)
Citizens Association for Sound Energy (CASE)
Atomic Safety and Licensing Board (ASLB)
NRC Region IV Inspection Reports
NRC Staff Technical Review Team (TRT) [SSERs 7-11)
CYGNA Independent Assessment Program (IAP)

:

Comanche Peak Response Team (CPRT) issues are issues identified by the

following:

CPRT Design Adequacy Program (DAP)
,

I CPRT Quality of Construction Program (QOC)

|
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5. Validate that the design of safety-related piping systems is in con-
formance with the licensing commitments and that the installed hard-
ware is in conformance with the validated design.

! 6. Produce a set of consistent and validated design documentation.

A consistent set of design criteria for CPSES safety-related piping and pipe .

'

supports has been developed and used by SWEC-PSAS for the design validation
process. This set of design criteria and methodologies is in conformance with
the CPSES licensing coasnitments. It has been independently and extensively
reviewed and was a.ccepted by Comanche Peak Response Team (CPRT) and by CYGNA
Energy Services (CYGNA).

SWEC-PSAS established design control procedures to implement the design crite-
ria and methodologies described above, and to govern the work flow and techni-
cal interfaces with other disciplines, for both the design and hardware
validation processes. These procedures specify the processes (such as the val-
idation of piping system inputs, piping and pipe support checklists, documen-
tation control, and final reconciliation) that have been implemented throughout
the safety-related small bore piping and pipe supports Corrective Action Pro-
gram (CAP).

SWEC-PSAS has performed analyses to validate the design of as-built CPSES
; Unit I and Comunen safety-related small bore piping and pipe supports.8 The

results are documented in 457 pipe stress analysis packages * that contain ap-

( proximately 6,630 pipe supports. The as-built hardware for safety-related

small bore piping and pipe supports is being validated to the design by the'

Post-Construction Hardware Validation Program (PCHVP).'

Methodologies have been incorporated into the SWEC-PSAS design criteria and the
Post-Construction Hardware Validation Program (PCHVP) implementation procedures
which have resolved the piping-related design and hardware issues identified by
the Comanche Peak Response Team (CPRT), external sources, and the Corrective ,

Action Program (CAP). Cc 3equently, the validated design of the CPSES safety-
( related small bore pipe and pipe supports has resolved these piping-related
| issues.
!
|

3 Analysis of the ASME Section III Code Class I small bore piping for the Cor-
rective Action Program (CAP) was perforced by Westinghouse, except one small
bore pipe stress analysis package was performed by SWEC-PSAS. SWEC performed
the analysis of the ASME Section III Code Class 1 pipe supports as well as the
ASME Section III Code Class 2 and 3 piping and pipe supports.

I

|
*The term "pipe stress analysis package" is used in this Project Status Report
to describe the engineering documentation required to validate ,the design

'
adequacy of piping.

y
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The Post-Construction Hardware Validation Program (PCHVP) assures that the*

safety-related small bore piping and pipe supports are installed in conformance
with the validated design. SkIC-PSAS has reviewed and revised the CPSES
piping-related installation specifications, construction procedures, and

reviewed quality control inspection procedures to assure that the validated
design requirements are implemented. The Post-Construction Hardware Validation
Program (PCHVP) for safety-related small bore piping and pipe supports,
including the inspections, engineering walkdowns and evaluations, implements
the corrective actions recomended by the Comanche Peak Response Team (CPRT),
as well as those required by Corrective Action Program (CAP) investigations.

SkIC-PSAS will provide TU Electric a complete set of validated design documen-
tation for CPSES safety related small bore piping and pipe supports, including
the pipe stress and pipe support calculations, drawings, and interface disci-
pline transmittals. This documentation, in conjunction with the updated speci-
fications and procedures, can provide the basis for CPSES configuration
control 5 to f acilitate maintenance and operation throughout the life of the

| plant.

In-depth quality and technical audits have been performed by SkIC Quality
Assurance, TU Electric Quality Assurance, and the independent Engineering
Functional Evaluations (EFE). These audits, in addition to the third party
overview performed by TENERA, L.P. (TERA) for Cor.anche Peak Response Team
(CPRT), assured that the SkIC-PSAS procedures and the established design
criteria complied with the licensing commitments.

( The Unit I and Common safety-related small bore piping and pipe supports Cor-
, rective Action Program (CAP) validates that:

The design of the small bore piping and pipe supports complies with*

the CPSES licensing comitments..

* The as-built safety-related small bore piping and supports comply
with the validated design.

The small bore piping and pipe supports comply with the CPSES licens-' *

ing comitments and will perform their safety-related functions.

* Configuration control is a system to assure that the design and hardware
remain in compliance with the licensing comitments throughout the life of the
plant.

.
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ABBREVIATIONS AND ACRONYMS

AISC American Institute of Steel Construction
ANSI American National Standards Institute
ARS Amplified Response Spectra
ASLB Atomic Safety and Licensing Board
ASME Section III American Society of Mechanical Engineers, Boiler

and Pressure Vessel Code, Section III, Division 1,
Nuclear Power Plant Components

BRP Piping Isometric Drawing
CAP Corrective Action Program (TU Electric)
CASE Citizens Association for Sound Energy

CAT Construction Assessment Team (NRC)
CFR Code of Federal Regulations
CMC Component Modification Card
CPE Comanche Peak Engineering (TU Electric)
CPPP Comanche Peak Project Procedure
CPRT Comanche Peak Response Team (TU Electric)
CPSES Comanche Peak Steam Electric Station
CYGNA CYGNA Energy Services
DAP Design f.dequacy Program (CPRT)
DBCP Design Basis Consolidation Program (SkTC-PSAS)
DBD Design Basis Document
DCA Design Change Authorization
DIR Discrepancy / Issue Resolution Report (CPRT-DAP)

,

{ DR Deviation Report
, DSAP Discipline Specific Action Plan (CPRT)
| DVF Design Validation Package

DWG Design Drawing
EA Engineering Assurance (SkTC)
Ebasco Ebasco Services Incorporated

|

| EFE Engineering Functional Evaluation
I FSAR Final Safety Analysis Report

TVM Field Verification Method,

| GIR Generic Issues Report
NELB High-Energy Line Break

| HVAC Heating, Ventilation, and Air-Conditioning
I IAP Independent Assessment Program (CYGNA)

IEB Inspection and Enforcement Bulletin (NRC)
Impell Impell Corporation
ISAP Issue-Specific Action Plan (CPRT)
IVA Integral Welded Attachment
LOCA Loss-of-Coolant Accident
MELC Moderate Energy Line Crack
NCR Nonconformance Report
NOV Notice of Violation (NRC) -

NRC United States Nuclear Regulatory Commission

vii
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NRR Office of Nuclear Reactor Regulation (NRC)
NSSS Nuclear Steam Supply System (Westinghouse)
NUREG NRC Document
NUREG/CR NRC Document Developed by NRC Contractor
PCHVP Pest-Construction Hardware Validation Program'

PM Project Memorandum
PSAS Pipe Stress Analysis and Support
PSR Project Status Report
PWR Pressurized Wate; Reactor

QA Quality Assurance
QAAD Quality Assurance Auditing Division (SWEC)
QC Quality Control
QOC Quality of Construction and QA/QC Adequacy

Program (CPRT)
RIL Review Issue List (CYGNA)
SDAR Significant Deficiency Analysis Report (TV Electric)
SER Safety Evaluation Report (NRC, YUREG-0797)
SIT Special Inspection Team (NRC Staff)

i SRT Senior Review Team (CPRT)
SRT-NRC Special Review Team (NRC)
SSE Safe Shutdown Earthquake

! SSER Supplemental Safety Evaluation Report (NRC,,

| NUREG-0797)
SWEC Stone & Webster Engineering Corporation
SWEC-PSAS Stone & Webster Engineering Corporation - Pipe

Stress and Support Project( Technical Audit Program (TU Electric)TAP;
TERA TENERA, L. P.
TET Thermal Expansion Testing
TRT Technical Review Team (NRC Staff, SSERs 7-11)
UT Ultrasonic Testing

VMG Vibration Monitoring Group
VPB Vendor Program Branch (NRC)

|
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1.0 INTRODUCTION

In October 1984, TV Electric established the Comanche Peak Response Team (CPRT)
to evaluate issues that have been raised at CPSES and to prepare a plan for
resolving those issues. The Comanche Peak Response Team (CPRT) program plan
was developed and submitted to the NRC.

In mid-1986, TU Electric performed a qualitative and quantitative review of the
preliminary results of the Comanche Peak Response Team (CPRT) (References 79
and 84). This review identified that the Comanche Peak Response Team (CPRT)

very broad in scope and included each discipline. TU Electricissues were
decided that the appropriate method to correct the issues r,aised and to identi-
fy and correct any other issues that potentially existed at CPSES would be
through one integrated program rather than a separate program for each issue.
TU Electri: decidedtoinitiateacomprehensiveCorrectiveActionProgram(CAPj
(Reference 49) to validate the entirety of CPSES safety-related designs.1,
The scope of the Corrective Action Program (CAP) has the following objectives:

f Demonstrate that the design of safety-related systems, structures and*
| components complies with licensing commitments.

Demonstrate that the existing systems, structures and components are*

in compliance with the design; or develop modifications which will
bring systems, structures, and components into compliance with
design.

* Develop procedures, an organizational plan, and documentation to, '. \ maintain compliance with licensing connitments throughout the life of
CPSES.

The Corrective Action Program (CAP) is thus a comprehensive program to validate
both the design and the hardware at CPSES, including resolution of specific
Comanche Peak Response Team (CPRT) and external issues.

;

,

' Portions of selected nonsafety-related systems, structures and components are
included in the Corrective Action Program (CAP). These are Seismic Cate-
gory II systems, structures and components, and Fire Protection Systems.

Nuclear Steam Supply System (NSSS) design and vendor hardware design and their2

respective Q4/QC programs are reviewed by the NRC independently of CPSES, and
are not included in the Corrective Action Program (CAP) as noted in SSER 13;
however, the design interface is validated by the CAP.

|

(
.
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TU Electric contracted and provided overall management to Stone & Webster Engi-
neering Corporation (SWEC), Ebasco Services Incorporated (Ebasco), and Impell'

Corporation (Impell) to implement the Corrective Action Program (CAP) and di-
vided the CAP into eleven disciplines as follows:

Discipline Responsible Contractor

Mechanical SWEC
-Systems Interaction Ebasco
-Fire Protection Impell

Civil / Structural SWEC

Electrical , SWEC
,

Instrumentation & Control SWEC
Large Bore Piping and Pipe SWEC-PSAS
Supports

Cable Tray and Cable Tray Hsngers Ebasco/Impell
Conduit Supports Trains A,B, & C >2" Ebasco
Conduit Supports Train C $ 2" Impell
Small Bore Piping and Pipe Supports SWEC-PSAS
Heating, Ventilating, and Air Ebasco
Conditioning (HVAC)

Equipment Qualification Impell

A Design Basis Consolidation Program (DBCP) (Reference 30) was developed to
define the methodology by which SWEC - Pipe Stress and Support Project (SWEC-
PSAS) performed the design and hardware validation. The approach of this DBCP

( is consistent with other contractors' efforts and products.

The design validation portion of the Corrective Action Program (CAP) identified
the design-related licensing commitments. The design criteria were developed
from the licensing commitments and consolidated in the Design Basis Documents

j (DBDs) (References 1, 2, 3, 61, and 62). The DBDs identify the design criteria
for the design validation effort. If the existing design did not satisfy the'

design criteria, it was modified to satisfy the criteria. The design valida-

| tion effort for each of the eleven Corrective Action Program (CAP) disciplines
is documented in Design Validation Packages (DVPs). The Design Validation
Packages (DVPs) provide the documented assurance (e.g., calculations and draw-

|
ings) that the validated design meets the licensing commitments, including res-
olution of all Comanche Peak Response Team (CPRT) and external issues.

|

The design validation effort revised the installation specifications to reflect
the validated design requirements. The validated installation specifications

also contain the inspection requirements necessary to assure that the as-built
hardware complies with the validated design.

The hardware validation portion of the Corrective Action Program (CAP) is in-
plemented by the Post-Construction Hardware Validation Program (PCHVP), which
demonstrates that existing systems, structures, and components see in compli-
ance with the installation specifications (validated design), including the
modifications that are necessary to bring the hardware 'into compliance with the
validated design.

>

'
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The results of the performance of the Corrective Action Program (CAP) for each
discipline are described in a Project Status Report (PSR). This Project Status
Report (PSR) describes the results for the Small Bore Piping and Pipe Sup- i

ports - Corrective Action Program (CAP).

comprehensive design validation of safety-relatedSWEC-PSAS has performed a
small bore piping and pipe supports for Comanche Peak Steam Electric Station
(CPSES) in order to demonstrate that the design of piping systems and supports
complies with licensing commitments, and is performing the Post-Construction
Hardware Validation Program (PCHVP) to demonstrate that the as-built piping and
pipe supports comply with the validated design. SWEC-PSAS was initially con-
treeted by TU Electric in 1985 to validate small bore piping und pipe supports
at CPSI:3. When the TU Electric Correctise Action Program was created in 1986,
it incorporated and expanded the existing SWEC-PSAS program. The validation
process is conducted in accordance with the Piping - Design Basis Consolidation
Program (Piping-DBCP), which controls implementation of the piping portion of
the TU Electric Corrective Action Program (CAP). The Small Bore Piping and
Pipe Supports - Corrective Action Program (CAP) encompassed the Comanche Peak
Response Team Action Plan DSAP IX, Piping and Pipe Supports Discipline Specific
Action Plan (CPRT-DSAP IX) (Reference 4). The Small Bore Piping and Pipe Sup-
ports - Corrective Action Program (CAP), shown schematically in Figure 1-1, was
developed by SWIC-PSAS to implement the corrective actions for the small bore
piping and pipe supports discipline following the directions specified in the
TU Electric's Corrective Action Program (CAP). The design bases of the Small

IBore Piping and Pipe Supports - Corrective Action Program (CAP) are contained
within a consolidated set of CPSES Design Basis Documents (DBDs) for safety-

( related piping and pipe supports.

Validation of the CPSES small bore piping and pipe supports is accomplished by
pipe stress and pipe support analyses and implementation of required field mod-

The results and the methodology used in implementing both the de-ifications.
sign and hardware-related validations for Unit 1 and Common small bore piping
and pipe supports are presented in this Project Status Report (PSR).

;

This Small Bore Piping and Pipe Supports Project Status Report (PSR) represents
road map of the validation effort from the early stages of design criteriaa

development through the establishment and implementation of the detailed design
and design control procedures. The report traces the updating of design /
installation specifications, construction and Quality Control (QC) procedures,
the implementation of the Post-Construction Hardware Validation Program (PCHYP)
to validate the as-built piping and pipe support design, and the completion of
the Unit 1 and Conmon small bore pipe stress analysis packages and pipe support

| calculations.
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FIGURE 1-1
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1

2.0 PURPOSE
,

The purpose of this Proj 4 Status Report (PSR) is to demonstrate that the
safety-related small bore piping and pipe supports in Unit I and Common are in
conformance with the CPSES licensing commitments, satisfy the design criteria,
and will satisfactorily perform their safety-related functions.

!

,
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3.0 SCOPE k

The scope of the Corrective Action Program (CAP) implemented for CPSES Unit I
and Common small bore piping and pipe supports as summarized in this Project
Status Report (PSR) includes:

11. Seismic Category 1

* ASME Section III Code Class 1, 2, and 3 piping and pipe
supports.

2. Seismic Category Ig2
, ,

Piping and supports required to be included as extensions of a*

Seismic Category I Pipe Stress Analysis Package.

Piping and supports of high and moderate energy lines which are*

computer analyzed (for break and crack postulation purposes).

* Other piping and supports as defined in the CPSES TSAR
(Reference 26), the failure of which could cause damage to Seis-
nic Category I structures, systems, or components.

The CPSES Piping and Pipe Supports Corrective Action Program (CAP) is shown
schematically in Pigure 1-1 and discussed below. The progran requires:

1. Estabitshment of small bore piping and pipe support design criteria(( which comply with licensing commitments.

2. Development of the Design Basis Documents (DBDs) for CPSES small bore
piping and pipe supports, which contein the design criteria. These

2 Structures, systems, and components that are designed and constructed to with-
stand the effects of the Safe Shutdown Earthquake (SSE) and remain functional
are designated as Seismic Category I in accordance with the requirements of
NRC Regulatory Guide 1.29 (Reference 78). All ASME Section III code class 1,
2, and 3 piping and pipe supports in CPSES are Seismic Category I.

Those portions of structures, systems, or components whose continued function8

is not required, but whose failure could reduce the functioning of any Seismic
Category I system or component required to satisfy the requirements of Regula-
tory Guide 1,29 to an unacceptable safety level or could result in incapaci-
tating injury to occupants of the control room, are designated Seismic Cate-
gory II and are designed and constructed so that the Safe Shutdown Earthquake
(SSE) would not cause such failure.

.
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Design Basis Documents (DBDs) provide the basis for corrective and
preventive actions through the life of the plant. There documents
also identify the updated design / installation specifications, Quality
Control (QC)/ Construction procedures, and technical and design
control procedures used in the validation process.

3. Implementation of design and hardware validations, consisting of
analysis, identification and implementation of necessary modifica-
tions, and field verifications as identified in the Post-Construction
Hardware Validation Program (PCNVP). The as-built design of all
small bore piping and pipe supports is validated by Quality Control
(QC) inspections, engineering walkdowns, and engineering evaluations.
Analysis results are documented in Small Bore Piping Design Valida-
tion Packages (DVPs).

4. Resolution of the design and hardware-related issues of CPSES small
bore piping and pipe supports and implementation of a corrective se-
tion plan for closure of these issues. These issues include external
issues, Comanche Peak Response Team (CPRT) issues, and issues identi-
fied during the performance of the Corrective Action Program (CAP)
(See Section 4.0).

5. The validated design documentation forms the basis for configuration
control of CPSES small bore piping and pipe supports. The validated
design documentation and updated procedures / specifications will be
provided to TV Electric to facilitate operation, maintenance, and

(( future modifications following issuance of an operating license.

Within Section 5.1, Section 5.1.1 describes the methodology by which the CPSES
licensing cosseitments were identified, the design criteria were established,
and the procedures were developed. These technical and design control proce-
dures, in conjunction with the CPSES quality assurance procedures and design
and installation specifications that were updated to meet the corrective ac-
tions for small bore piping and supports, are consolidated in the CPSES Design
Basis Documents (DBDs).

Section 5.1.2 describes the design validation process, including the calcula-
tion input / output reviews and interface requirements with other disciplines,,

I

! and the preoperational testing program,

i Section 5.1.3 describes the Post-Construction Hardware Validation Program
i (PCNVP) process and the procedures for field verifications (inspections, ensi-
J

neering walkdowns, and engineering evaluations) required to be implemented to
j validate that the as-built small bore piping and pipe supports are in compli-
j ance with the design documentation.

Section 5.2 presents a summary of the design validation and Post-Construction
Hardware Validation Program (PCMVP) results, including the hardware modifica-

1
tions resulting from the Corrective Action Program (CAP).,

i

i
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\

Section 5.3 describes the quality assurance program implemented for the valida-
tion process, including the SWEC Engineering Assurance audits, the EngineerinS
Tunctional Evaluation (ETE) audits, and the TU Electric Technical Auditing Pro-
gram audits.

Section 5.4 describes the SWEC-PSAS inputs to the TU Electric preventive ac-
tions including the training of TV Electric Comanche Peak Engineering (CPE)
personnel and the transfer of a complete set of the validated design documen-
tation and procedures to CPE. These procedures can provide the basis for CPSES
configuration control throughout the life of the plant.

The design of the Unit I and Common small bore piping and pipe supports has
been validated as follows:

Number of Small
Bore Pipe Stress Number of

Description Analysis Packanes Pipe Supports

Unit I and Common - ASME 455 (SWEC-PSAS) 6,626 (SWEC-PSAS)
Section III Code Class 2
and 3 (Seismic Category I)

Unit I and Common - ASHI 1 (Westinghouse) 3 (SWEC-PSAS)
Section III Code Class 1 1 (SWEC-PSAS) 7 (SWEC-PSAS)
(Seismic Category I)

|((
TOTAL 457 6,636'

:
Appendix A of this Project Status Report (PSR) describes the details of Corree-
tive Action Program (CAP) resolution of the Comanche Peak Response Team (CPRT)'

and external issues.

Appendix B of this P oject Status Report (PSR) describes the details of resolu-
tions of issues identified during the performance of small bore piping and pipe

L
supports Corrective Action Program (CAP). These issues are Significant Defi-

I ciency Analysis Reports (SDARs) (10CTR50.55(e)) (Reference 58) initiated by
TU Electric.

,

|

! Appendix C of this Project Status Report (PSR) describes the preventive action
taken resulting from the implementation of the small bore piping and pipe sup-
ports Corrective Action Program (CAP),

i

.

6
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4.0 SPECIFIC ISSUES

The small bore piping and pipe supports Corrective Action Program (CAP) re-
solved all the Comanche Peak Response Team (CPRT) issues, external issues, and
issues identified during the performance of CAP. This section presents a

listing of piping-related issues addressed in this Project Status Report (PSR).
Technical review and resolution of external and Comanche Peak Response Team
(CPRT) issues are described in Appendix A, including responses to the NRC staff
evaluations within the CPSES Supplements to the Safety Evaluation Report (SER)
(Reference 28). Resolutions and corrective action taken for issues identified
during the performance of the Corrective Action Program (CAP) are described in
Appendix B.

External issues were originally identified in the Large Bore Piping and Pipe
Supports Generic Issues Report (GIR) (References 5 and 35). This Generic Is-
sues Report (GIR) was transmitted to NRC, Citizens Association for Sound Energy
(CASE), and CYGNA Energy Services (CYGNA). Comanche Peak Response Team (CPRT)
contracted TENERA, L.P. (TERA) to perform the Third Party overview (Refer-
ence 79) for the completeness and adequacy of these issues / resolutions, and the
overview of corrective actions implemented by SWIC-PSAS to resolve these is-

The results of these Third Party overviews are presented by TENERA, L.P.sues.
(TERA) in the Discipline Specific Results Report (Reference 46).

Comanche Peak Response Team (CPRT) and external issues are listed below (issue
number corresponds to subappendix number in Appendix A):

I Issue No. Issue Title

Al Richmond Inserts
. A2 Local Stress in Piping

A3 Wall-to-Wall and Floor-to-Ceiling Supports

A4 Pipe Support / System Stability
AS Pipe Support Generic Stiffness,

A6 Uncinched U-Bolt Acting as a Two-Way Restraint
A7 Friction Forces
A8 AWS Versus ASME Code Provisions
A9 A500, Grade B, Tube Steel
A10 Tube Steel Section Properties
All U-Bolt Cinching

A12 Axial / Rotational Restraints
A13 Bolt Hole Gap
A14 OBE/SSE - Dar; ping
A15 Support Mass in Piping Analysis
A16 Programmatic Aspects and QA Including Iterative

Design
A17 Mass Point Spacing
A18 High-Frequency Mass Participation
A19 Fluid Transients;

A20 Seismic Excitation of Pipe Support Mass
A21 Local Stress in Pipe Support M<mbers

*
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.

A22 Safety Factors
A23 SA-36 and A307 Steel
A24 U-Bolt Twisting
A25 Fischer/ Crosby Valve Modeling/ Qualification
A26 Piping Modeling
A27 Welding
A28 Anchor Bolts /Embedment Plates
A29 Strut / Snubber Angularity
A30 Component Qualification
A31 Structural Modeling for Frame Analysis
A32 Computer Program Verification and Use
A33 Hydrotest
A34 Seismic /Nonseismic Interface
A35 Other Issues
A36 SSER-8 Review
A37 SSER-10 Review

| A38 SSER-11 Review
i A39 CPRT Quality of Construction Review on Piping and
! Pipe Supports

Issues identified during the performance of the Corrective Action Program (CAP)
are listed below (issue number corresponds to subsppendix number in

Appendix B):

Issue No. Issue Title

'
B1 SDAR-CP-86-33, Stiffness Values for Class 1 Stress

( Analysis
B2 SDAR-CP-86-72, Small Bore Piping and Pipe Supports
B3 SDAR-CP-86-63, Pipe Support Installations
B4 SDAR-CP-86-67, Preoperational Vibration Test Criteria
B5 SDAR CP-86-73, ASME Snubber Attachment Brackets'

|

|

t

|

|

| c
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5.0 CORRECTIVE ACTION PROGRAM METHODOLOGY AND RESULTS

5.1 METHODOLOGY AND WORX PERFORMED

5.1.1 Licensing Commitments, Design Criteria, and Procedures

SWEC-PSAS reviewed the piping-related CPSES licensing documentation (such as
the TSAR, NRC Regulatory Guides, NRC Inspection and Enforcement Bulletins, ASME
Section III Code, and NRC/TV Electric correspondences) and identified licensing
commitments related to the small bore piping and pipe supports. SWEC-PSAS es-
tablished design criteria to assure compliance with the licensing commitments.
The design criteria are documented in the Design Basis Documents (DBDs).
SVEC-PSAS then developed design procedures which encompass the following:

* Design criteria

Resolution of Comanche Peak Response Team (CPRT) and external issues*

( SWEC's experience gained through the design of piping and pipe sup-*

| ports for several recently licensed and operating United States nu-
clear power plants

* Regulato ry and Professional Society Guidance, such as applicable
codes and stardards; Welding Research Council Bulletin 300, Technical
Positions on Criteria Establishment (Reference 13); and Sections 3.6,

,

( 3.7, and 3.9 of NUREG-0800 (Reference 7).

( SWEC-PSAS Procedures CPPP-7 (Reference 8) and CPPP-6 (Reference 9) are the pri-
mary technical and design control procedures, respectively, for the small bere
piping and pipe supports Corrective Action Program (CAP). CPPP-6 is seiple-
mented by SWEC-PSAS Procedure CPPP-15 (Reference 80). CPPP-15 identifies three
items unique to the small bore pipe stress analysis validation process:

Identification of small bore pipe stress analysis package boundaries*

were validated by SWEC-PSAS Procedure CPSP-16 (Reference 82)

Equivalent-static analysis was performed for small bore pipe stress*

analysis packages which have no supports (see Section 5.1.2.2)

The review jointly performed by the pipe stress and pipe support en-*

! gineers is not applicable to small bore pipe stress analysis packages
which have no supports (see Section 5.1.2.2)

Engineering methodology, based on SWEC-PSAS experience, has been incorporated
within the SWEC-PSAS procedures. A list of typical technical and design con-
trol practices that are specified within the SWIC-PSAS procedures is presented
in Table 5-8.

|

The governing procedures implementing the Corrective Action Program (CAP) of
small bore piping and pipe supports are shown in Figure 5-1. These procedures

I assure compliance with the design criteria and the resolution of the Comanche
\

I

|
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Peak Response Team (CPRT) and external issues. Resolutions of these piping-

related issues, whenever applicable, have been implemented for both the small
bore and large bore piping and pipe supports Corrective Action Program (CAP).

To assure that the licensing comunitments related to small bore piping and pipe
supports have been identified, appropriate design criteria established, and
procedures developed which comply with the design criteria, several audits and
overviews were conducted by the ShTC Corporate Quality Assurance Program and
the Comanche Peak Response Team (CPRT). ShTC Quality Assurance audits were
performed as described in Section 5.3. The Comanche Peak Response Team (CPRI)
overview of large bore piping and pipe supports was performed by TEhTRA,
L.P. (TERA). The TEhTRA , L. P. (TERA) conclusions for large bore piping and
pipe supports are discussed in detail in the TERA Discipline Specific Results
Report: Piping and Supports (hP-RR-P-001), Revision 1. In this report,

TEhTRA, L.P. (TERA) states on page 1-2:

"SkTC procedures were reviewed for compliance with applicable CPSES TSAR
and licensing criteria. Licensing commitments applicable to CPSES were
used to establish a listing of criteria which were then used to check ShTC
procedures. The procedures were determined to be in compliance either
with the existing criteria or criteria changes that were accepted by the
NRC for submittals as FSAR amendments (see NRC letter to TUGC0 dated
November 4, 1986, Reference 7.4.)"

The small bore piping and pipe supports Corrective Action Program (CAP) used
f

the same technical and design control procedures as used in the large bore pip-
,

ing and pipe supports CAP.

The TU Electric Technical Audit Program (TAP) is performina an overview of the'

SkTC-PSAS Corrective Action Program (CAP) implementation and is auditing the
CAP to assure that the design criteria are reconciled with the licensing com-
mitments. In addition, CYGNA Energy Services (CYGNA) has reviewed and accepted
SkTC-PSAS's resolution of piping and pipe supports issues that were identified
by the Independent Assessment Program (IAP) of CYGNA.

?
5.1.1.1 Verification and Validation of Design Methodology

ShTC-PSAS performed two separate walkdowns of samples of Unit 1 and Common
as-built piping systems to verify and refine the design methodology used for

,

'

the design validation process. These walkdowns were performed by experienced
ShTC-PSAS personnel and are described below.

! The first walkdown, called the Small Bore Walkdown, was conducted in accordance
with ShTC-PSAS Procedure CPPP-5 (Reference 14). The results of this walkdown
are documented in References 15 and 83. The small bore piping walkdown was
performed to determine whether the existing design documentation was adequate
to initiate the pipe stress analyses. As a result of this walkdown, the exist-
ing design documentation was determined to be adequate to initiate pipe stress
analyses.

5-2
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The second walkdown, called the Engineering Walkdown, was perfomed in accor- !

datee with SWEC-PSAS Procedure CPPP-8 (Reference 10) to determinet j

i * Whether there were any additional technical issues related to the
! functional behavior of the piping system that should be evaluated !

| during the Corrective Action Program (CAP). ;

* Whether additional design inputs (or refinements thereof), guide-j

lines, or procedures were necessary to complete the small bore piping 1

; and pipe support validation effort. }
i r

| The engineering walkdown was performed by 10 teams composed of both SWEC-PSAS [
pipe stress and pipe support engineers and encompassed 70 Unit I and Common r

; large bore pipe stress analysis packages, including approximately 2,400 pipe i

1 supports. The results of this walkdown are documented in Reference 11. This !
j- walkdown identified the need for additional refinements that were then incorpo- !

i rated into the technical procedure, CPPP-7, and design control procedure, 1
! CPPP-6 (such as the requirement to validate the valve stem extension depicted i

on the as-built drawing, which was incorporated into CPPP-6, see also ,

i
' Table 5-8), which have also been implemented in the small bore piping and pipe ,

supports Corrective Action Program (CAP). f
I I

I The engineering walkdown resulted in assurance that no additional technical !
1issues existed, and that the SWEC-PSAS procedures, with the refinements incor-.

porated, were satisfactory to perform the validation of the small bore piping|
; and pipe supports. '

| ( :

! { Evaluation of Deviation Reports from CPRT - Quality of Construction (QOC) [
; Program [

i !
SWEC-PSAS reviewed Deviation Reports (DRs) related to the piping system valida- t

tion progra:s generated by the Quality of Construction (QOC) program of the !

: Cesanche Peak Response Team (CPRT), as discussed in Subsppendix A39. This re- [

| view was performed in accordance with SWEC-PSAS Procedure CPPP-18. (Refer- t

| ence 17). The purposes of the review were to determine 1) whether any changes !

j were required to the inputs or the procedures that control the inputs to the ;

! SWEC-PSAS Piping and Pipe Supports Corrective Action Program (CAP) as a result
! of specific deviations or trends identified during the review, and 2) whether j
j any additional programs, procedures, or changes to existing programs or proce-
i dures were required to enhance the inputs to the SWEC-PSAS Piping and Pipe Sup- |

ports CAP., The review concbded (Reference 18) that no changes to the Piping |
'

and Pipe Supports CAP (which includes the PCHVP) in the form of programs or i
procedures were required to account for the Deviatiou Reports (DRs) identified |

: by the Quality of Construction program (QOC). However, certain inspection at- i

l tributes for piping and pipe supports were added to the piping and pipe sup- |
ports Post-Construction Hardware Validation Program (PCNVP) inspection ,

! attributes matrix as a result of the Deviation Report (DR) reviews. Corrective
! action for the hardware-related concerns identified by the Quality of Construc-
| tion program (QOC) or SVEC-PSAS, such as missing washers, spacers, and locking i
; devices, is implemented through the TU Electric Post-Construction Hardware Val- :

idation Program (PCNVP) as described in Section 5.1.3.1

I ;

I
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5.1.1.2 Resolution of Piping-Related Design Issues

SkIC-PSAS evaluated the issues described in Section 4.0 and Appendixes A and B,
and developed technical and design control procedures to resolve the issues.
Resolutions of all issues in Appendix A were reviewed by TU Electric Comanche
Peak Engineering (CPE), and the resolutions of issues in Subsppendixes Al
through A35 were reviewed by TEhTRA, L.P. (TERA). The resolutions of the is-
sues in Appendix B were reviewed by Comanche Peak Engineering (CPE) and the TU
Electric Technical Audit Program (TAP). These resolutions were incorporated
into the updated design and installation specifications, as well as the CPSES
quality control and construction procedures.

The issue resolution and implementation processes were as follows:

1. For each issue that affected the small bore piping and pipe supports
validation effort, SkIC-PSAS reviewed the associated documentation to
gain an understanding of the background. SVEC-PSAS then defined its
understanding of the issue.

2. With the issue thus defined, SkTC-PSAS developed and executed an ac-
| tion plan to resolve the issue.

3. The resolutions were implemented in appropriate SkTC-PSAS project
procedures used for the CPSES Corrective Action Program (CAP). Com-
pliance with these procedures is assured by the SkTC Corporate Quali-
ty Assurance program.

Third Party Overview Results
[

The methodology to resolve Comanche Peak Response Team (CPRT) and external is-
sues was documented in SVEC-PSAS's Evaluation and Resolution of Generic Techni-
cal Issues Report dated June 27, 1986. Final revision to this Generic Issues
Report (GIR) dated July 24, 1987, updates the resolution sections to encompass
current revisions of SkIC-PSAS's procedures and memoranda, and its contents
have been incorporated into Appendix A of this report.

!

! TEhTRA , L.P. (TERA), the lead contractor for the Comanche Peak Response Team
(CPRT) Design Adequacy Program (DAP), conducted the third party overview of the
large b)re piping and pipe supports to assure that all CPRT and external issues
are clearly identified and resolved in accordance with the CPRT Discipline Spe-
cific Action Plan IX (DSAP-IX). The scope of third party overview included the
completeness of issue identification, adequacy of issue resolution, and techni-
cal procedures implemented by SWEC-PSAS. During performance of Design Adequacy
Program (DAP) overview, TESTRA, L.P. (TERA) identified and documented issues in
Discrepancy Issue Reports (DIRs). SkTC-PSAS has responded to and closed all of
the 972 Discrepancy Issue Reports (DIRs) received f rom TEhTRA, L.P. (TERA).

TEhTRA , L.P. (TERA) has completed the third party overview of the large bore
piping and pipe supports and presented the results in the Discipline Specific
Action Plan Results Report for Piping and Pipe Supports. As described on
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page 2-1 of Reference 46, three areas of overview identified in the Discipline
Specific Action Plan IX (DSAP-IX) are discussed as follows:

1. Issues

"The Third Party identified, reviewed, and tracked external source
identified issues which were raised regarding pipe analysis and pipe
support design. This erfort also included consideration of TRT
Issues ISAP V.c (Reference 7.5), which addresses design considera-
tions for piping between seismic Category I and nonseismic Category I
buildings. The criteria and methodology used by the Project (SkIC)
for analysis of these systems were reviewed by the Third Party. This
review provides reasonable assurance that the external source issues
have been identified and that criteria and methodology used by the
Project address all identified issues."

2. Commitment Verification

"The Third Party verified that commitments which establish piping and
support-related design criteria and standards are adequately ad-
dressed in procedures and other Project documents. The commitment
sources included the FSAR, design specifict,tions, and the ASME Codes
of Record for piping (Reference 7.6) and piping supports (Refer-
ence 7.7). For each criterion source and standard identified, the
appropriate criteria and connitments were susnarized. These criteria

(- were used in the development of checklists for the review of specific
This review ensures that Project procedures are con-program areas.

i sistent with applicable criteria and commitments.

Where criteria changes have been submitted by the project to resolve
dif ferences between the approved FSAR and Project procedures (docu-
mented on C-DIRs) closure is based on the assumptica that the NRC
will approve the amendments."

3. Procedure Review

"The Third Party reviewed procedures (including appropriate SkIC Pro-
ject Management memoranda) developed by the Project (SkIC) for the
performance of the SkIC scope involving large bore piping analysis
and support design to verify, by evaluation of the supporting analys-

Thises, that they are adequate to achieve their intended purpose.
review verifies that the project procedures resolve the external
source issues."

TT.hTRA, L.P.'s (TERA) conclusion on the Third Party review of large bore piping
and pipe supports is cited in their Discipline Specific Action Plan Results
Report No. DAP-RR-P-001 on page 1-2.

thirty-two issues, the resolution methodology has been
'

"For each of the
reviewed by the Third Party and found to be responsive to the concern and
in compliance with applicable FSAR and licensing criteria. The Third

.
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Party has concluded that the overall objectives of the review hs /e been
met, and considers all piping-related external source issues applisable to
the large bore piping scope to be closed with respect to the methodology
being applied to the requalification effort assuming the NRC approves the
FSAR amendments."

Small bore piping and pipe supports Corrective Action Program (CAP) used
the same technical and design control procedures as used in large bore
piping and pipe supports CAP.

CYGNA Independent Assessment Program
,

CYGNA Energy Services (CYGNA), a consulting firm, was originally contracted by
TU Electric to perform a project review identified as the Independent Assess-
ment Program (IAP). As a result of this review, CYGNA Energy Services (CYGNA)
identified issues which they summarized in the CYGNA Pipe Stress Review Issues
List, Revision 4 (Piping-RIL) (Reference 86) cad the Pipe Support Review Issues
List, Revision 4 (Supports-RIL) (Reference 16).

CYGNA Er.ergy Services (CYGNA) and SWEC beld public meetings on November 13 and
14, 1966, at SWEC's Cherry Hill of fice and December 15 and 16,1986, at CPSES
site to discuss the issue resolutions contained in the CYGNA Review Issue List
(RIL) in conjunction with SWEC Project Procedures CPPP-7 and CPPP-6. CYGNA
Energy Services (CYGNA) then performed audits on the basis of SWEC-PSAS design
criteria between November 1986 and May 1987.

( At the public meeting in Glen Rose, Texas, on May 19, 1987, CYGNA Energy Ser-
I vices (CYGNA) announced that all pipe stress and pipe support issues were

closed. All issues relating to embedment plate desiCn, anchorage allowables,
spacing, and edge distances were transferred to the Civil / Structural Review
Issaes List, Revision 0, dated July 12,1987 (Reference 19), and their resolu-
tion is reported in the Civil / Structural Project Status Report (PSR)
(Reference 63).

5.1.2 Design Validation Process
i

The SWEC-PSAS design validation program assures that the design conforts to the
licensing commitments. The program can be visualized as a three-step process.
The first step, described in Section 5.1.2.1, is to establish the input and the
analytical models of the pipe stress analysis packages, to identify and imple-
ment the necessary pipe support optimizations and modifications in the analys-
es, and to produce a set of pipe stress analysis results (e.g., pipe stresses,
support leads, and equipment nozzle loads). The first-step results, described
in Section 5.1.2.2, provide the pipe support design loads and determine that
the computerized pipe stress analysis results are within the ASKE Section III
Code allovables. The second step includes the detailed evaluation and design
of pipe supports (described in Section 5.1.2.3), the local stresses in piping
(integral welded attachments), equipment nozzle and containment penetration
loads, valve accelerations, pipe break locations, and floor-to-ceiling / wall-

| to-wall supports, as specified in SWIC-PSAS Procedures CPPP-15, CPPP-6 and
CPPP-7. Dirartpancies identified in this step are resolved either by support

i
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modifications or by additional analyses. The third step, or final reconcilia- .

tion, uescribed in Section 5.1.2.7, is the final process to consolidate analy- ,

sis, hardware modifications, and inspection documentation from Step 2 into the
piping design documentation. The technical interf aces and flow charts for the ;,

,

'

small bore piping and pipe supports Corrective Acticn Program (CAP) are shown
schematically in Figures 5-2, 5-3, and 5-4. [

5.1.2.1 Piping System Input Validation ,

,

j The design validation process of piping and supports requires a large quantity ;

of input information, .s identified in Table 5-1. The SkIC-Mechanical Group
and the SkIC-Civil / Structural Group validate the piping system input. The p;p-
ing system input validation by SkIC and the design inputs developed by SkIC-' ;

I

i PSAS are described below.

SkTC-Mechanical Group

The SkIC-Mechanical Group reviewed CPSES system design and operating condi-
tions, which describe the temperatures and pressures of piping systems. These

j design and operating conditions are evaluated and revised as necessary based on
,

i
t

|
the validated design. Design and operating system temperatures and pressures
for a wide range of plant conditions were documented and transmitted to thei

SkIC-PSAS pipe stress analytta for use in validation. The SkIC-Mechanical ;
4

| Group validation effort is described in the Mechanical Project Status Report
(PSR) (Reference 64). The SkIC-Mechanical Group identified essentia13 safety-

;

related piping systems and components, high energy lines, and potential system
7 fluid transients for evaluation by the SkIC-PSAS Fluid Transients Group. These

L

( fluid transients (such as quickly opening or closing control valves, relief,

valve discharge, pump startup or trip) were identified by following the guid- -
'

ance given in NUREG 0582 (Reference 23), using SkIC's past experience with oth-
:

er pressurized water reactors (Pk'Rs ) , and by an overall review of the CPSES
;

]
system design descriptions and flow diagrams.

The SkIC-Mechanical Group reviewed the CPSES flow diagrams and stress boundary
; isometric drawings (BRPs) to assure that applicable piping lines were included
; in the pipe stress analysis packages.
,

: ,

. ,

; SkIC-PSAS T1uid Transient Group

The SkIC-PSAS Fluid Transient Group was responsible for developing the fluid ,

| (e.g., water hammer or steam hanner) f rom the potential trar- t

transient loads
sients identified by the SkIC-Mechanical Group. These loads were used to vs11-

;

'

1
date the design of safety-related piping systems. These efforts were necessary

,

!
to address the issue of Suba9pendix A19. The fluid transient loads developed

i by SkIC-PSAS for safety-related piping are summarized in Table 5-2. !

'

:

TEssential systems and compinents are required to shut down the reactor and
mitigate the consequences of a postulated piping failure, without offsite

|
,power.

f
,
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The fluid transient loads used for CPSES design validation proecss are docu--

sented as specified in CPPP-10 (Reference 21). Criteria for evaluation of the
piping system responses due to fluid transient loads are described in CPPP-7.

i

SkTC Civil / Structural Group
i

The SkTC Civil / Structural Group has provided validated seismic Amplified !

Response Spectra (ARS), as discussed in Civil / Structural Project Status Report !

(PSR) (Reference 63).

5.1.2.2 Pipe Stress Analysis
~

Stress analysis of piping computes the responset (such as pipe stressen, load-
ing on pipe supports, valve accelerations, and equipment nozzle loads) of a
piping analytical model under the specified loading combinations (such as loads
from deadweight, thermal, pressure, seismic, fluid transients, and Loss of
Coolant Accident [LOCA}). In Unit 1 and Common, there are 457 small bore Seis- i

mic Category I and Seismic Category II pipe stress analysis packages with ap--

| proximately 6,630 pipe supports, t

|SkTC-PSAS has validated 456 ASME Section III Code Class 1, 2, and 3 (Seismic
Category I) pipe stress analysis packages, k'estinghouse validated the other '

,

! one ASME Section III Code Class 1 (Seismic Category I) pipe stress analysis ;

package, including the continuation of Class 2 and nonsafety-related piping !i

within the pipe stress analysis package boundary. The pipe stress validation
j ( flow chart is shown schematically in Figure 5.3.

|SkTC-PSAS piping and Pipe Support System Review
! Prior to the initiation of the pipe stress analysis, each pipe stress analysis
! package, including the associated pipe supports, was jointly reviewed as a sys-
j tem by the pipe stress and pipe support engineers. The purpeses of this revi n |

vere to establish the piping physical configuration, to determine the location!

and orientation of the pipe supports with respect to she piping conifguration,
to evaluate the appropriateness of support types, and to identify areas of pip- '

! ing or pipe support designs which may require special modeling techniques to
; account for the interactions between the pipe and the pipe supports.

SkTC-pSAS reviewed the pipe support drawings and support location drawings to
determine whether the existing supporting system was appropriate and could per-

,

form its safety-related function. SkTC-PSAS reviewed the pipe support drawings
;

to determine the appropriate stiffness values for the input to the pipe stress!

analysis. The piping and pipe support system review also detenmined whetheri

certain snubbers or other supports should be considered for elimination and i

whether additional pipe support optimization should be performed. |
,

The results of this review were documented as a separate piping system
j review / stiffness assessment calculation for each pipe stress analysis package, ;

which was used as design input for the pipe stress analysis. By the incorpo- i
J

! ration of this review into the validation process, sbTC-PSAS has assured that [

i an integrated process, with consistent criteria for both pipe stress analysis :

i
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Piping Analytical Model

The first step in the pipe stress analysis is the formation of the pipe stress
isometric drawings and rathematical models, which are developed by using the
input information shown in Table 5-1, in conjunction with the results of the
Piping and Pipe Support System Review.

'rhe mathematical model analytically describes the piping configuration, mass,
and boundary conditions. Piping mass is considered, including the applicable'

pipe support mass that affects the dynamic responses. Eccentric masses such as
valve operators also are accounted for in the pipe stress analytical model.
Sufficient mass points are included to assure that all significant dynamic

,

| modes are represented. Appropriate representation of pipe support stiffness
from the piping and pipe support system review is included.

Static and dynamic piping analyses were performed using the computer program
|

) NUPIPE-SW (Reference 24). The computer program output consists of pipe stress-
| es, displacements, valve accelerations, and interface loadings (e.g., loadings

at pipe supports and equipment nozzles). This output was used to qualify the
piping, pipe supports, and related components in accordance with the applicable
codes and licensing commitments as specified in the governing Design Basis Doc-
uments (DBDs).

! Static analysis was used for deadweight,2 thermal, and anchor movement loading
cases. The time-history analysis method was used for fluid transient loadingf 2

| { cases, and the response spectrum analysis method was used for seismic loading
cases. Modal contributions above the cutoff frequency in the response spectrum

|| addressed by an analytical technique in accordance with| method analyses were
NUREG/CR-1161 (Reference 25). This technique, which incorporated the resolu-
tion for the issues in Subappendix A18, assures that high frequency dynamic
responses are included in the response spectrum analysis. For small bore can-
tilever vent and drain lines with no supports, standard and conservative equiv-

| alent static calculations can be performed in accordance with Section 4.1 of
| CPPP-15.
|

|
Based on the mathematical model and specified inputs, the computerized pf pe

! stress analysis validates the following: the piping pressure boundary integri-
|

ty, the piping system structural adequacy, and that maximum calculated stresses
| are within the specified code allowables.

Additional results (other than the computed pipe stresses) that were generated
from the computerized pipe stress analysis and transmitted to other interfacd.ng
disciplines for acceptance (see Figure 5-3), are suanarized as follows:

3 Analytical techniqu* used to determine the response of structures to dynamic
.

loads.

1
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Pipe Stress Analysis Results

1. Pipe support loads-
2. Equipment nozzle loads i

3. Containment penetration loads j
4. Expansion joint- movements '

i 5. Valve accelerations
6. Valve operator support loads
7. Valve nozzle loads
8. Flange loads
9. Pipe movements at wall or floor sleeves

. 10. Instrument root valve movements
'

11. Pipe movements at pipe rupture restraints 1

12. Stress levels for pipe break / crack evaluations

Transmittal of Pipe Stress Analysis Results Package )

Following completion of each pipe stress calculation, a results package that
contains a summary of pipe stress analysis results was compiled and distributed
to the SWEC-PSAS Pipe Support Group and other interfacing disciplines as shown
in Figure 5-2. The results package, consisting of information such as the'

| equipment nozzle loads and valve accelerations, was sent to other disciplines
| for acceptance. _ The pipe support summary transmittal identifies supports re-

quiring modification and/or deletion and lists for each pipe support the sup-
port function, orientation, loads, and movements.

Integral Welded Attachment Analysis

| A separate analysis was performed for each location on the piping which is fit-
ted with an integrally welded pipe support attachment to assure that the local
piping stress is within the allowable stress limit. For Integral Welded At-
tachments (IWAs) that could not be validated by the standard methods used by

-SWEC-PSAS for typical lug and trunnion configurations, the validation was based
on finite element analysis techniques for the specific support, comparison to a
similar specific support analysis, or comparison to a parametric finite element
analysis study. ,

Pipe Break / Crack Analysis

As part of the CPSES licensing commitments, the locations of the postulated
high energy line breaks (HELBs) and moderate energy line cracks (NELCs) have
been evaluated and assessed using the validated results of SWEC-PSAS pipe,

'

stress analysis. Piping stresses, including the local pipe stress from Inte-
grally Welded Attachment (IWA) pipe supports, were reviewed to postulate break;

,

!

| and crack locations in accordance with SWEC-PSAS Procedure CPPP-20 (Refer-
| ence 65). New mandatory break and crack postulation points were compared to

previous locations, and the results were forwarded to the Ebasco Services In-
corporated (Ebasco) - System Interaction Group to determine the impact. This

include elimination or addition of pipe rupture restraints or jet| impact may
impingement shields, jet impingement system interaction studies, or reanalycis
of the pipe stress if the consequences of the new postulated break locations

5-10
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are unacceptable. The evaluation results from System Interaction Group are
described in the Mechanical Project Status Report (PSR).

Piping and Pipe Supports Attached to Secondary Walls

Special pipe stress analyses were performed in accordance with SWEC-PSAS Proce-
dure CPPP-35 (Reference 59) to validate supports / penetrations that have been
identified as being attached to a secondary wall.

5.1.2.3 Pipe Support Analysis

Based on the pipe support loads from the SWEC and Westinghouse stress analyses
results (see Figures 5-3 and 5-4), individual calculations for all small bore
pipe supports were prepared to assure code compliance with the design criteria.
The pipe support validation process is shown schematically in Figure 5-4 and
can be summarized as a process whereby the support analysis in conjunction with
required modifications provide the final validation of the pipe support design.

Pipe support analysis results are distributed to the interface disciplines for
i acceptance as shown in Figure 5.4. The validated pipe support calculations and

drawings are distributed and filed in accordance with project procedures and
are included within each Piping - Design Validation Package (DVP).

The CPSES Unit I and Common small bore pipe supports can be categorized into
four types as follows:

( 1. Standard Component Supports - Struts, spring hangers, and snubbers

2. Structural Frame Supports - Including supports for sultiple pipes and
I modified rigid supports

3. Integrally Welded Attachment (IWA) Supports - Trunnions and lugs

4. Clamp Anchor Supports - Special type of pipe supports for small bore
piping to provide translational and rotational restraints

f Validation of these pipe support types is described below.
l

l Standard Component Supports

Standard component supports were evaluated to assure that they are suitable to
perform their design function. Loads from the pipe stress analysis were com-
parea with the manufacturer's standard component support capacities. In addi-
tion, the relative displacements under all specified load conditions were
evaluated to validate the displacement ranges and swing angles of standard
components.

*

! Structural Frame Supports

Frame type supports were validated by using hand calculations with standard
structural analysis methods for simple designs or by computer analysis using

.
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STRUDL, STRUDAT , and SANDUL computer programs (described in CPPP-7) for more
complex designs. In addition to validating the adequacy of local stresses in
the pipe, the validation included the evaluation of:

Member stress versus applicable stress allowables*

* Reactions at all support joints, including local stress effects on
tube steel members

* Weld adequacy at welded joints
~

Adequacy 'o f bolted connections, including washer plate design and*

local stress effects on tube steel members

Adequacy of concrete anchors and base plates*

Adequacy of clearances between piping and the frame*
,

|
'

Special Pipe Support Frame Analysis

Two special groups of pipe support frames, (i) the wall-to-wall and floor-to-
ceiling supports and (ii) corner supports, required special analysis to address

,

the effects of differential building movement at the support attachment loca-
tions to the building and for restrained thermal expansion of the wall-to-wall

i

| and floor-to-ceiling supports. These designs are validated in accordance with
( the criteria contained in Attachment 4-19 of CPPP-7 in resolution of the exter-'

nal issue described in Subappendix A3.
I

| Integral Welded Attachment Analysis

A separate analysis was performed for each location on the piping with an inte-
grally welded pipe support attachment to assure that the local piping stresses
and support member stresses are within the applicable stress allowables. The
piping local stress is discussed in Section 5.1.2.2.

Clamp Anchors

Clamp anchors are used in small bore piping systems as an effective method to
establish boundaries of pipe stress analysis packages. Standard clamp anchor

; designs have been established in CPPP-7. The pipe support engineers can speci-
! fy a standardized and easy-to-install anchor in lieu of integral welded

attachment.

5.1.2.4 Validation of Seismic Category II Small Bore Piping and Pipe Supports
Over Seismic Category I Equipment

SWEC-PSAS developed a Field Verification Method (FVM) CPE-SWEC-FVM-PS-82 (Ref-
erence 52) to validate the integrity of seismic Category II piping and pipe
supports in accordance with the FSAR and CPPP-30 (Reference 56). The purpose
of this validation process is to provide additional assurance by engineering
walkdown and evaluation that during or after a seismic event, Seismic
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Category II piping systems identified in the FSAR will not fall and damage
nearby Seismic Category I systems, structures, or components. This Field Veri-
fication Method (FVM) specifies the engineering field walkdowns necessary to
assure that the as-built Seismic Category II piping and pipe supports are in
compliance with the acceptance criteria. A detailed discussion of this valida-
tion process is contained in Section 5.1.3.1.

5.1.2.5 SWEC-PSAS Clearance Walkdowns

SWEC-PSAS developed a Field Verification Method (FVM) CPE-SWEC-TVM-PS-80
(Reference 50) to assure that sufficient clearance exists around validated pip-
ing in accordance with SWEC-PSAS Project Procedure CPPP-22 (Reference 32).
Clearance is required to permit those anticipated piping displacements that
could occur under plant operating conditions without any impediment to those
displacements. Impediment is defined as any structure, system, or component
(e.g., pipe, conduit, cable tray, equipment) that encroaches on the envelope of
anticipated pipe displacement. A detailed discussion of this validation pro-

cess is contained in Section 5.1.3.1.

5.1.2.6 Testing

The CPSES preoperational and startup testing program provides assurance that
piping systems, components, supports, and related structures have been ade-
quately designed and installed. The correctness or conservatism of assumptions
made in predicting plant responses is validated by analyzing data obtained in a

( controlled testing environment.

The testing includes verification by observation and measurement (as appropri-'

ate) to assure that movement, vibration, and expansion of piping and components
are acceptable for:

*
* ASME Section III Code Class 1, 2, and 3 piping systems.

* Other nonsafety-related high energy piping systems inside seismic
Category I structures whose failure could reduce the functioning of
any seismic Category I structure, system, or component.

Seismic Category I portions of moderate energy piping systems located*

outside the containment.

The testing program consists of the following categories:

Vibration Testing

The CPSES vibration testing program is set forth in SWEC-PSAS Procedure
CPPP-25 (Reference 57). This program follows the guidelines of NF.C Regu-
la to ry Guide 1.68 (Reference 85) and ANSI /ASKE Standard OH-3' (Refer-
ence 27) for steady state and transient vibration testing of piping
systems. Piping systems are classified as Vibration Monitoring Group
(VMG) VMG-1, VMG-2, or VMG-3, as defined in Reference 27. Piping systems
which have no potential vibration problems are classified as VMG-3. If
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unexpected vibrations are observed during testing, additional inspections
are performed to determine the degree of the problem and the resolution.

If a piping system is identified as posing a potential vibration problem,
the affected portion of the system is classified as Vibration Monitoring
Group 2 (VMG-2) . This piping will be instrumented during testing to pro-
vide a means for ascertaining the maximum vibration response.

Piping systems which exhibit a response not characterized by simple piping
vibration modes, and piping systems for which the methods of Vibration
Monitoring Group 2 (VMG-2) and Vibration Monitoring Group 3 (VMG-3) are
not applicable, are classified as Vibration Monitoring Group 1 (VMG-1).
In these cases, more refined monitoring methods are utilized during
testing.

All personnel who perform pipe vibration observations and measurements
receive training and must pass a written certification examination
(Reference 53).

t

| The vibration data is analyzed subsequent to collection. Transient vibra-
| tion test data which does not meet the acceptance criteria established

from CPPP-25 must be referred to SWEC-PSAS for further analysis and reso-
lution. When appropriate, corrective action is implemented and retesting
is conducted to verify final acceptance.

. For steady-state pipe vibration, the vibration measurements are taken if
( vibration can be visually observed. When the measured peak-to-peak pipe

velocity exceeds the acceptance criteria, displacement measurements are
obtained and compared to calculated allowable values. If the system

steady-state displacement exceeds the calculated allowable values, correc-
tive action will be implemented and appropriate retesting will be conduct-
ed to verify final acceptance.

Thermal Expansion Testing
>

,

As part of the piping and pipe support validation program, SWEC-PSAS has
|

reviewed the impact of analysis and modification on thermal expansion
l tests (TET). Systems or portions of systems which require testing have

been identified.'

i
'

SWEC-PSAS Procedure CPPP-24 (Reference 66) sets forth the methods for
identifying piping for thermal expansion tests, for identifying the loca-
tions and the supports to be monitored, for establishing acceptance crite-
ria, for reconciling results, and for recommending modifications to
correct discrepancies. Upon completion of all thermal expansion tests, an
engineering report will be prepared summarizing the results.

j In summary, the CPSES piping and pipe support validation program encompasses
appropriate field testing. Rigorous requirements for evaluating and document-'

ing piping systems under static, dynamic steady-state and transient conditions
|

are set forth in the SWEC-PSAS procedures. The results of field testing will

5-14

|

I

--- + - - . _ - _ , - .



i .
I

l

|

provide physical confirmation that large bore piping and pipe support design |

and installation comply with the design criteria.

5.1.2.7 Final Reconciliation of Small Bore Piping and Pipe Supports

The purpose of final reconciliation is to resolve and incorporate pipe stress
and pipe support analysis results (see Figure 1-1) with the final design input
and as-built configuration. The final reconciliation process is conducted in
accordance with SWEC-PSAS Procedure CPPP-23, Pipe Stress / Pipe Support Reconcil-
iation Procedure (Reference 29). The final reconciliation of small bore piping
and pipe supports incorporates the following:

* The Post-Construction Hardware Validation Program (PCHVP) results
which provide the as-built small bore piping and pipe support config-
urations (see Section 5.1.3).

Resolution of the open items in NRC Staff positions in Supplementary
|

*

Safety Evaluation Reports (SSERs) as described in Subappendixes A36,|

A37, and A38.

Resolution of the piping-related Comanche Peak Response Team (CPRT)*

issue-specific action plans (ISAPs) and external issues.

Final reconciliation also includes confirmation that the interfacing organiza-
tions have accepted the SWEC-PSAS results as compatible with their validated;

design. Interfacing organizations receive results as described below and in
[ Figure 5-2:

* SWEC-Mechanical Group - Required reflective insulation removal at
! sleeves, penetrations, or frame supports; expansion joint movements.

* Ebasco System Interaction Group - Postulated pipe break locations;
pipe movements at pipe rupture restraint locations.

Westinghouse - Results of ASME Section III Code Class 1 pipe supports
|

*

validation, loads imposed by SWEC-PSAS analyzed piping on ASME Sec-
tion III Code Class 1 piping, support reaction loads on Westinghouse-

|

! designed eq> 'ent supports, and valve accelerations and equipment
nozzle loads b Westinghouse-supplied valves and equipment.'

* SWEC-Civil / Structural Group - Structural interface reaction loads,
including penetration loads, load patterns on embedments.

Impell Equipment Qualification Group - Valve nozzle loads, valve ac-*

celerations and valve operator support requirements, and pipe move-
ments at sealed sleeves.

SWEC-Instrument and Control Group - Root valve movements for instru-*

ment systems.
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In addition, the validated piping weld locations are provided to TU Electric
for the identification of locations for preservice and inservice inspections.

Closure of open items, observations, and deviations related to small bore pip-
ing and pipe supports that were identified by TU Electric Quality Assurance,
SWEC Engineering Assurance, and Engineering Functional Evaluation (EFE) are
resolved prior to the completion of this reconciliation phase. Open items from
the NRC Notices of Violation (NOVs), and the TU Electric Significant Deficiency
Analysis Reports (SDARs) (10CFR50.55(e]) are also resolved during the final
reconciliation.

Each pipe stress analysis package, at the conclusion of final reconciliation,
will be compiled into the Piping - Design Validation Package (DVP) as described
in Section 3.0 and SWEC-PSAS Procedure CPPP-23. The Piping-DVP consists of the
pipe stress analysis calculations, the hanger location drawings (identifying
the pipe support locations and stress problem boundaries), the pipe supports
calculations and drawings (including the design changes and as-built sadifica-
tions) within its pipe stress analysis package boundary, and related interface

|

! transmittals.

5.1.3 Post-Construction Hardware Validation Program (PCHVP)

The Post-Construction Hardware Validation Program (PCHVP) (Reference 48) is the
portion of TU Electric's Corrective Action Program (CAP) which validates the
final acceptance attributes for safety-related hardware. The Post-Construction
Hardware Validation Program (PCHVP) process is shown diagrammatically in

( Figure 5-5.
,

The input to the Post-Construction Hardware Validation Program (PCHVP) is con-
tained in the installation specifications. The installation specifications

implement the licensing commitments and design criteria of the Design Basis
Documents (DBDt), which were developed during the Corrective Action Program
(CAP) Design Validation process.

|

| Acceptance inspection requirements identified in the validated installation '

specifications were used to develop the Post-Construction Hardware Validation
Program (PCHVP) attribute matrix. This matrix is a complete set of final ac-
ceptance attributes identified for installed hardware. The Post-Construction
Hardware Validation Program (PCKVP), by either physical validations or through

f an engineering evaluation methodology, assures that each of the attributes de-
| fined in the attribute matrix is validated.

Physical validation of an attribute is performed by Quality Control inspection
or engineering walkdown, for accessible components. Quality Control inspec-

and engineering walkdowns are controlled by appropriate Field Verifica-tions
tion Method (TVM) procedures.

The Post-Construction Hardware Validation Program (PCHVP) engineering evalua-|

tien depicted in Figure 5-5 is procedurally controlled to guide the Corrective
Action Program (CAP) responsible engineer through the evaluation of each item

I
on the attr.oute matrix to be dispositioned by the engineering evaluation
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method. Dispositions of each attribute will be clearly documented. If the

technical disposition of the final acceptance attribute is "not acceptable" or
the attribute cannot be dispositioned based on available information, an alter-
nate plan consisting of additicr.a1 evaluations, testing, inspections /walkdowns
or modification as necessary will be developed to demonstrate and document the
acceptability of the attribute.

Re.ommendations f rom the Comanche Peak Response Team (CPRT) ef fort comprise a
significant portion of this evaluation. A major component of the Comanche Peak
Response Team (CPRT) program has been the inspection of a comprehensive, random
sample of existing hardware using an independently derived set of inspection
attributes. The inspection was performed and the results evaluated by third
party personnel in accordance with .4ppendix E to the Comanche Peak Response
Team (CPRT) Program Plan (Reference 33). The scope of the inspection covered
the installed safety-related hardware by segregating the hardware into homoge-
neous populations (by virtue of the work activities which produced the ffnished
product). Samples of these populations were inspected to provide reasonable
assurance of hardware acceptability in accordance with Appendix D to the
Comanche Peak Response Team (CPRT) Program Plan.

Corrective action recommendations were made to TU Electric based on the evalu-
ated findings when a Construction Deficiency existed, an Adverse Trend existed,
or an Unclassified Trend existed, as defined in accordance with Appendix E to
the Comanche Peak Response Team (CPRT) Program Plan.

The Post-Construction Hardware Validation Program (PCEVP). assures that all
Comanche Peak Response Team (CPRT) recommendations are properly dispositioned.

,

Figure 5-5 illustrates that during the evaluation of a given attribute from the
Post-Construction Hardware Validation Program (PCHVP) attribute matrix, the
initial task of the Corrective Action Program (CAP) responsible engineer is to
determine if any of the following statements are true:

a. The attribute was recommended for reinspection by the Comanche Peak
Response Team (CPRT).

b. Design Validation resulted in a change to design or to hardware final
acceptance attribute that is more stringent than the original accep-

Comanche Peak Response Team (CPRT) did not in-tance attribute, or
spect the attribute.

c. Design Validation resulted in new work, including modification to
existing hardware.

If the Comanche Peak Response Team (CPRT) had no recommendations and Items b or
Thise above do not apply, the attribute under consideration will be accepted.

justified by the comprehensive coverage of the Comanche Peak Re-conclusion it
sponse Team f.CPRT) reinspection and the consistently conservative evaluation of

from both a statistical and adverse tren'd perspective. The at-
each finding|

tribute matrix is then updated to indicate that neither the engineering walk-
down nor quality control inspection of the attribute is necessary. A completed

.
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evaluation package is prepared and forwarded to the Comanche Peak Engineering
(CPE) organization for concurrence. The evaluation package becomes part of the
Design Validation Package (DVP) after Comanche Peak Engineering (CPE) concur-
rence is obtained.

If any of the three statements are true, it is assumed that the final accep-
tance attribute must be further evaluated as follows:

Determine Attribute Accessibility

The Corrective Action Program (CAP) responsible engineer will determine if
the attribute is accessible. If the attribute is accessible, a field val-

idation of the item's acceptability will be performed and documented in
accordance with an approved Field Verification Method (FVM).

If the Corrective Action Program (CAP) responsible engineer reaches the
conclusion that the attribute is inaccessible, an engineering evaluation
will be conducted by technical disposition of available information.

After completing the attribute accessibility review, the responsible engi-
|

I neer will update the attribute matrix as necessary to reflect the results
| of that review.
1

Technical Disposition

f The Corrective Action Program (CAP) responsible engineer identifies the
data to be considered during the subsequent technical disposition process.
Examples of such items used in this disposition may include, but are not,

I

limited to:

* Historical documents (e.g., specifications, procedures, inspection
| results)

Comanche Peak Response Team (CPRT) and external issues*

* Construction practices

Quality records*

i

* Test results

* Audit reports

Authorized Nuclear Inspector (ANI) records*

'

* Surveillance reports

NCRs, DRs, SDARs, and CARS*

Inspections conducted to date*
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Results of Third Party reviews*

* Purchasing documents

Construction packages*

* Hardware receipt inspections

- Af ter compiling the data identified as pertinent to the attribute, the
technical disposition will be performed. The actual steps and sequence of
actions required for each technical disposition will differ; however, the
tangible results from each technical disposition will be consistent.
These results will include as a minimum:

a. A written description of the attribute.

b. A written justification by the Corrective Action Program (CAP) re-
sponsible engineer for acceptance of the attribute,

c. A written explanation of the logic utilized to conclude that the at-
tribute need not be field validated.

d. A chronology demonstrating that the attribute has not been signifi-
cantly altered by redesign.

, e. All documents viewed to support the disposition.

(( f. Concurrence of the acceptance of the attribute's validity by Comanche,

| Peak Engineering (CPE).
.

If.the Corrective Action Program (CAP) responsible engineer concludes that
the data evaluated represents evidence of the attribute's acceptability,
the conclusion will be documented. The documentation will be reviewed and
approved by Comanche Peak Engineering (CPE) and filed in the Design Vali- i

dation Package (DVP). If the Corrective Action Program (CAP) responsible
engineer determines that the data reviewed does not provide evidence of
the attribute's acceptability, the documentation will explain why the at-
tribute cannot be accepted and recommend an alternate course of action.
The alternate course of action may take various forms such as making the
attribute accessible and inspecting it, or testing to support the at-
tribute's acceptability. This alternate plan, af ter approval by Comanche
Peak Engineering (CPE), will be implemented to validate the attribute.

In summary, the Post-Construction Hardware Validation Program (PCHVP) is a com-
prehensive process by which each attrit ute in the PCHVP attribute matrix is
validated to the validated design. The Til Electric Technical Audit Program

,

(TAP) will audit the Post-Construction Hardware Validation Program (PCHVP).
This audit program is complemented by the Engineering Functional Evaluation
being performed by an independent team comprised of Stone & Webster, Impell,
and Ebasco engineering personnel working under the Stone & Webster QA Program
and subject to oversight directed by the Comanche Peak Response Team's (CPRT)

l
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Senior Review Team. The Post-Construction Hardware Validation Program (PCHVP)
will provide reasonable assurance that the validated design has been imple-
mented for safety-related hardware.

SkTC-PSAS prepared Post-Construction Hardware Validation Program (PCHVP) imple-
mentation procedures for small bore piping and pipe supports. The hardware
validation process includes modifications, whenever necessary, to bring the
piping and pipe supports into compliance with the validated design. The at-

tributes contained within the Post-Construction Hardware Validation Program
(PCHVP) Attribute Matrix for piping and pipe supports incorporate the recom-
mended corrective actions in the CPRT-QOC Issue-Specific Action Plan,
ISAP-VII.c Results Report (Reference 36), thus resolving the hardware-related
issues (see Subappendix A39). The complete tabulation of piping-related in-
spection attributes to address CPRT-QOC recommendations is presented in
Table 5-3.

5.1.3.1 Post-Construction Hardware Validation Program (PCHVP) Procedures

SkTC-PSAS developed procedures to validate that the as-built small bore piping
and pipe supports are in compliance with the validated design procedures listed

designated as Field Verification Methodsin Table 5-6. These procedures are
(WMs) and are described below.

FVM-81, Piping and Pipe Supports Inspection and Hardware Validation

i SkTC-PSAS developed the Field Verification Method (TVM) CPE-SkIC-FVM-PS-81
(Reference 51) to coordinate the Unit I and Common piping and pipe support in-
spection validation activities.

These piping inspections are performed and documented by Quality Control (QC)
personnel to assure that applicable inspection attributes are acceptable. The

piping inspection attributes are as below.

Equipment and piping configuration
Piping wall thickness at shop / field bends'

Radial weld shrinkage at stainless steel piping joints
Equipment anchoring
Remote valve operators
Branch connections
All pressure boundary items installation / base metal defects
Valve orientations
Pipe / sleeve details
Permanent pipe support installation (no temporary or voided supports)
Verify location (span) dimensions / tolerances
Applicable dielectric insulating sleeves over bolts / studs
Linear dimensions of piping segments and in-line components

The hardware validation of pipe supports assures that the removable items on a
pipe support are installed as required by the design documentation. The hard-
ware validation is implemented by Quality Control (QC) personnel in compliance
with the validated support drawing. Quality Control personnel verify and
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document that all applicable hardware attributes listed on the hardware valida-
tion checklists are acceptable. The following pipe support hardware validation
checklists are used, as applicable:

Adjacent Weld Checklist
,
' Bolted Connection Checklist

Hilti Bolt Checklist
Pipe Clamp Checklist
Richmond Insert Checklist
Snubber Checklist

|
Support Checklist
Sway Strut Checklist
Through Bolt / Embedded Bolt Checklist
U-Bolt / Bolted U-Guide Checklist
Variable / Constant Spring Checklist

| In addition to the hardware validation pipe support inspections, Quality Con-
| trol (QC) personnel also conduct inspections for pipe support configuration
| attributes as below:

Material acceptability

| Support configuration compliance with validated design drawing,,

| including dimensions
1 Support overhang length / tolerance
| Support projection length / tolerance

Sway strut /suubber pin-to pin dimension / tolerance! -

I( Alignment and circumferential deviation of shear lugs!
| Hilti bolt size /embedment

Weld length of structural member on base plate
Welded connection in accordance with validated drawing
Edge distance for structural members and base plates
Slope of bolted part with bolt head or nut
Shim size / weld

i

FVM-080, Clearance Walkdowns

SWEC-PSAS developed the Field Verification Method (FVM) CPE-SWEC-TVM-PS-80
(Reference 50) to assure that sufficient clearance exists around the validated
piping. Clearance is required to permit those anticipated piping displacements
that could occur under plant operating conditions without any impediment to

| those displacements. An impediment is defined as any structure, pipe, conduit,
cable tray, equipment, etc, that encroaches on the envelope of anticipated pipe
displacement.

|

! This field verification effort is performed by the SWEC-PAS engineering person-
nel. SWEC-PSAS has established clearance criteria and is responsible for
training the clearance walkdown teams, evaluating clearance problems,*and issu-
ing design changes to correct any clearance violations, as follows:

,

!
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1. SWEC-PSAS Site Engineering Group shall establish and train the clear-
ance walkdown teams, consisting of a stress engineer, a pipe support
engineer, and others as required.

2. Displacement and clearance criteria established by other disciplines
will be used in the walkdowa (e.g. , conduit displacements, equipment
displacements, proximity of heat sources), as applicable.

3. A table will identify each pipe stress analysis package and the asso-
ciated maximum displacements for other components, such as equipment,
conduit, cable trays, piping, and pipe supports.

4. An engineering walkdown is being performed for each pipe stress anal-
ysis package to validate the as-built clearances acceptance criteria.
A Clearance Evaluation Form shall be completed for each violation of
the clearance criteria.

Quality Control (QC) personnel will periodically accompany the SWEC-PSAS engi-
neering walkdown teams and perform surveillance inspections to assure compli-
ance with the Field Verification Methods (TVMs).

FVM-82, Validation of Seismic Category II Small Bore Piping and Pipe Supports
Over Seismic Category I Equipment

SWEC-PSAS developed the Field Verification Method (FVM) CPE-SWEC-TVM-PS-82
(Reference 52) to validate the integrity of seismic Category II piping and pipe

( supports over Seismic Category I equipment as specified in the FSAR and
CPPP-30. The purpose of this Field Verification Method (FVM) is to assure, by'

f engineering inspection and evaluation, that during or af ter a seismic event,
the Seismic Category II piping systems as identified in the FSAR will not fall
and damage nearby Seismic Category I systems, structures, or components. This
Field Verification Method (FVM) specifies the engineering field walkdowns re-
quired to assure that the installation of the piping and pipe supports is in
compliance with the validated design.

The field verification effort is performed by SWEC-PSAS engineering personnel
i

using the acceptance criteria for the configuration of the supports and the
,

tolerances specified in Piping Erection Specification No. 2323-MS-100 (Refer-
| ence 38). Tables 5-5 and 5-7 contain the piping and pipe supports checklists

for this field verification effort.'

Quality Control (QC) personnel will periodically accompany the SWEC-PSAS engi-
neering walkdown teams and perform surveillance inspections to assure compli-

|

| ance with the Field Verification Methods (FVMs).
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5.2 RESULTS

This section discusses the results of the SWEC-PSAS Small Bore Pipe Stress and
Pipe Support Corrective Action Program (CAP).

5.2.1 Pipe Stress Analysis Results

The pipe stress analysis packages validated by SWEC-PSAS are within the allow-
able stress criteria of the ASME Section III Code.

The pipe stress analysis results are described below.

Pipe Support Optimization (As a Result of Pipe Stress Design Valida-*

tion Process)

A total of 160 snubber supports were deleted through the pipe support
optimization process. Approximately 90 additional snubber supports
were converted to rigid supports, bringing the total number of snub-
bers eliminated for Unit 1 and Common to 250. This large reduction
of snubbers (approximately 36 percent of the original total) is part
of the overall plant improvement incorporated into the SWEC-PSAS val-
idation effort. It represents a significant improvement in plant
reliability and reduction in inservice inspection, worker radiation
exposure, and cost of maintenance.

Integral Welded Attachments (IWAs)*
{

i All Integral Welded Attachments (IWAs) in small bore pipe stress
I

j analysis packages within Unit 1 and Common were analyzed, and 3 re-
| quire modification.
l

Pipe Rupture Analysis*

High energy piping arrangement in CPSES Unit 1 and Common utilized
the design criteria of postulated pipe ruptures protection by physi-
cal separation. Consequently, of the 457 small bore pipe stress

; packages, pipe rupture analyses are required for 21 high energy and 2
moderate energy small bore pipe stress analysis packages. These

stress analyses were analyzed with the following results:

f High Energy Line Break (RELB) Postulation - No mandatory postu-
| lated intermediate breaks were identified.

Moderate Energy Line Crack (KELC) Postulation - A total of one
mandatory postulated crack was identified.

|

Piping and Pipe Supports Attached to Secondary Walls*

| The piping and pipe support validation proce' dure for secondary wall
displacements, CPPP-35 was used to qualify 202 small bore pipe sup-
ports / penetrations that have been identified as being attached to a

.
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secondary wall. Approximately 83 percent of these supports comply
with the flexibility criteria of CPPP-35, and no further evaluation
is required. Those supports which did not comply with the flexibil-
ity criteria affect 26 small bore pipe stress analysis packages in

Unit 1 and Common. This validation requires no modifications of pipe
supports that spanned secondary and primary walls within these saall

bore pipe stress analysis packages.

5.2.2 Pipe Support Analysis Results

The Pipe Support. Acalyses validated that approximately 6,630 pipe supports
within the 457 small bore pipe stress analysis packages comply with the design
criteria. During the SkTC-PSAS pipe support validation process, required sup-
port modifications were identified. The pipe support modifications are catego-
rized as follows:

1. Prudent - Supports in this category may have been technically accept-
able; however, more time and expense would have been involved in the
detailed analysic than that required to physically modify the support
and qualify the modification.

2. Recent Industry Practice - Modifications implemented to eliminate
snubbers to enhance plant maintainability, reduce inservice inspec-
tion, and minimize worker radiation exposure during operating plant
conditions.,

3. Adjustment - Minor modifications (such as retorquing or shinuning)
( implemented to meet installation criteria contained in the resolution

of the CPRT and external issues.

4. Cumulative Effects - Modifications that are required due tc the com-
bined effect of previous issues.

From the results of the stress analysis, 449 supports were deleted and 315 sup-
ports were added (including the addition of 132 pipe anchors). The result of
SkIC-PSAS pipe stress and support analysis has identified a total of 1,896
supports that require modification (including deletions and additions).

description of the types of modifications by the aboveTable 5-4 contains a
categories.

The plant modifications resulting from the Small Bore Pipe Stress and Support
Corrective Action Program (CAP) has been determined by TU Electric to be re-
portable under the provisions of 10CFR50.55(e). TU Electric reported to the
NRC the small bore piping modifications in the Significant Deviation Analysis
Report SDAR-CP-86-72 (see Subappendix B2).

5.2.2.1 Pipe Support Modifications Identified Prior to Stress Analysis

The following types of pipe supports were identified for modification prior to
stress analysis as a result of the resolution of the CPRT and external issues.
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Cinched U-Bolts on Single Struts or Snubbers*

To avoid lengthy detailed stress evaluations for the pipe, U-bolt,
and crosspiece, all cinched U-bolts on single strut or snubber small
bore pipe supports for Unit I and Common are identified for elimina-
tion or modification.

Cinched U-Bolt Trapeze Supports*

All cinched U-bolt trapeze supports in Unit I and Common small bore
pipe supports were identified for deletion or modification.

! Potentially Unstable Supports*

In addition to the cinebed U-bolt supports, both single strut and
trapeze, Project Procedure CPPP-7, Attachment 4-9, requires that po-

. tentially unstable supports be modified. Such configurations identi-
fled are trapeze supports with zero clearance box frames, spring
hangers on trapeze, and spring hangers without a U-bolt. These sup-
ports were redesigned or identified for elimination during the vali-
dation process.

* Clearance on Rigid Supports

The clearance between the pipe and the restraining surfaces for rigid
restraints such as frames, straps, uncinched U-bolts and lugs is in-

I( spected and adjusted where required to meet the clearance require-
ments specified in Project Procedure CPPP-7, Attachment 4-11.

* Uncinched U-Bolts on Rigid Frames
;

hacinched U bolts on rigid frames for pipe sizes 6 in. and smaller
were analyzed and designed as two-way restraints in accordance with
Project Procedure CPPP-7, Attachment 4-3.

Single Tube Steel with Richmond Insert Bolts*

Supports with single tube steel Richmond insert connections loaded
primarily in shear and/or torsion were identified for elimination or
to be modified by the addition of "outriggers" to increase the rigid-

|
ity of the support.

|

Long Tube Steel with Richmond Insert Bolts*

Pipe supports with long tube steel anchored by Richmond inserts and
subject to LOCA temperature effects were identified for elisi. nation

,

l or to be modified by limiting the tube steel length. These supports
were primarily "run together" multiple pipe supports.

I

t

:

'
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5.2.2.2 Special Pipe Support Frame Results

Special analyses were required for certain supports to evaluate the effect of
differential movement of the attachment points and/or restrained thermal
expansion.

Wall-to-Wall and Floor-to-Ceiling Supports*

Four wall-to-wall small bore pipe supports were identified in small
bore pipe stress analysis packages within CPSES Unit 1 and Common.
These supports were validated by meeting the requirements specified
in Table 4.7.2-1 and Attachment 4-19 of SWEC-PSAS Procedure CPPP-7,
and three modifications were required as a result of differential
movement of attachment points and restrained thermal expansion.

* Corner Supports

! SWEC-PSAS Project Memorandum PM-39 (Reference 54) identifies the pro-
cedure for the identification, evaluation, and disposition of corner
supports with wall-to-floor or wall-to-ceiling attachments encoun-
tered during the validation effort, with 30 small bore corner pipe
supports identified in small bore pipe stress analysis packages with-
in Unit I and Common. The design of all corner supports on CPSES

| Unit I and Common has been validated by meeting the requirements
I specified in Table 4.7.2-1 and Attachment 4-19 of SWEC-PSAS Procedure
! ( CPPP-7, and no modifications were required as a result of differen-

tial building movements.

5.2.2.3 SWEC-PSAS As-Built Verification of Modifications

SWEC-PSAS performs the as-built piping validation of the CPSES Unit 1 and Com-
non small bore piping and pipe support modifications in compliance with NRC I&E
Bulletin 79-14. This process is conducted as part of the final reconciliation

,

process described in' Section 5.1.2.7 in accordance with SWEC-PSAS procedure
5 CPSP-12 (Reference 37). The piping linear dimensions, elevations, valve orien-

tations, angles, wall and floor sleeve penetrations, and interconnecting equip-
ment are validated. The modified pipe supports are validated to the as-built

j drawings, including configuration, mark number, dimensional location, function,
angularity, and directions.

5.2.3 Post-Construction Hardware Validation Program (PCHVP) Results

The Post-Construction Hardware Validation Program (PCHVP) is implemented
through the verification of the hardware-related attributes described in Sec-

I tion 5.1.3 for the small bore piping and pipe supports in Unit I and Common.
[

*

These field verifications listed below are in progress:
!

* Field Verification Method (FVM) for hardware inspection / validation
(CPE-SWEC-IVM-PS-081).

!
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* Field Verification Method (TVM) for clearance walkdowns

(CPE-SWEC-FVM-PS-080).

* Field Verification Method (FVM) for Seismic Category II small bore
piping and pipe supports over Seismic Category I equipment

(CPE-SWEC-FVM-PS-082).

i

(~.

|C

e

i

|

|
|

l :
l

|

|
*

1
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5.3 QUALITY ASSURANCE PROGRAM

All activities of the Unit I and Common small bore piping and pipe support Cor-
rective Action Program (CAP) were performed in accordance with SWEC's Quality
Assurance (QA) program. This program is consistent with SWEC's Topical Report
SWSQAP 1-74A (Reference 20), Stone & Webster Standard Quality Assurance Pro-
gram, which has been approved by the NRC.

In accordance with the Quality Assurance (QA) program, a project-specific QA
program (Reference 6) including procedures covering the essentials of the
SkIC-PSAS validation process were developed. These SkIC-PSAS project
procedures were distributed to all supervisory engineers and were readily
available to SWEC-PSAS personnel. The issuance of design criteria, validation
procedures, and major revisions of these documents was followed up with

programs for applicable personnel. In particular, pipedetailed training
stress and support engineers on the project received training in the technical
procedure (CPPP-7), and the design control procedure (CPPP-6).

Quality Assurance (QA) Manager, who is directly responsible to theA Project
SWEC Vice President of QA and has management experience in auditing and QA pro-
gram procedure development for engineering activities, was assigned to the pro-
ject in the earliest stages of project mobilization. This reporting
responsibility assures independence of the Quality Assurance (QM functions.
The SWEC-PSAS Quality Assurance (QA) Manager has a staff of Enginerring Assur-
ance (EA) engineers assigned to assist him in his duties. SkIC's CA Division

Hviduals( is an integral part of SWEC's QA Program (Reference 20). These -

activitiesprovide assurance that the QA program properly addresses M1 project
and assist SWEC-PSAS personnel to understand and prope11y implemmt the QA
program.

To date, more than 164,000 man-hours have been expended by S'/EC in activities
directly attributable to the overall SWEC-PSAS Project Quality Assurance pro-
gram (i.e. , training, procedure development, auditing, and the project QA Man-
ager's staff).

adequacy and implementation of this Quality Assurance program was exten-The
sively audited by SkIC's Engineering Assurance Division, SkIC's Quality Assur-
ance Auditing Division (QAAD), TU Electric Technical Audit Program (TAP) and
the h7C's Vendor Program Branch (VPB) and Office of Nuclear Reactor Regulation.
A total of 23 audits were performed by these organizations to date for both
Units 1 and Common small bore piping and pipe supports as follows:
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SkIC - EA 16

SkTC - QAAD 1
4 5TU Electric - TAP

NRC 1

The SkTC, NRC, and TU Electric Technical Audit Program (TAP) audits evaluated
the technical adequacy of the engineering product (e.g., calculations, draw-
ings, and specifications) and assessed the adequacy and implementation of the
SWEC Quality Assurance Program. A summary of these audits is presented in Sec-
tions 5.3.1 and 5.3.2.

TU Electric conducted technical audits as part of the TU Electric Technical~

Audit Program (TAP). The details of calculations, drawings, and procedural
compliance and technical interfaces were evaluated. These technical audits
have resulted in enhancements to the procedures and methods and thus contrib-
uted to the overall quality of the CPSES small bore pipe and support design.

The NRC Staff performed surveillances on the SkIC-PSAS validaton process, in-
cluding in process reviews of SkIC-PSAS's progress and methods of resolving the
generic technical issues and verification of the adequacy of SkIC-PSAS walk-
downs. The NRC-VPB performed an audit of the SkTC-PSAS piping and pipe support
Corrective Action Program (CAP).

A Third Party organization (TENERA, L.P.) was contracted by CPRT to overview
the adequacy of SkIC-PSAS large bore piping and pipe support design methodology

( as discussed in Section 5.1.1. The Third Party concluded that SkIC-PSAS's
large bore pipe stress analysis and pipe support validation program was compre-

( hensive and capable of resolving Comanche Peak Review Team (CPRT) and external
issues. This third party overview provides additional assurance that the CPSES
large bore piping and supports meet the licensing commitments. Small bore pip-
ing and pipe supports Corrective Action Program (CAP) used the same technical
and design control procedure as used in the large bore piping and pipe supports
CAP.

!
In addition to these audits, TU Electric has initiated the Independent Engi-
neering Functional Evaluation (EFE) program to provide an overview of the tech-!

I nical activities being conducted on the CPSES project. The Engineering Func-
tional Evaluation (EFE) team has audited the SWEC-PSAS performance since
June 1987. Technical specialists have been assigned to the EFE group to per-
form a detailed technical audit on samples of small bore pipe stress analysisI

This effortpackage and pipe supports of the containment spray piping system.
evaluates the containment spray system validation process, which begins from
the licensing commitments, through the design validation process (such as de-
sign basis documents, design criteria, calculations, drawings, and specifica-

t

| tions in discipline interfaces), and finally the hardware validation proceam of
|

the small bore piping and pipe supports.

'The TU Electric Technical Audit Program (TAP) has ~ been in effect since
i January 1987. Prior to this the TU Electric Quality Assurance Department

performed audits of selected engineering service contractors using technical
specialists as part of its vendor audit program.

| .
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Surveillance activities have also been conducted by SWEC Engineering Assurance
personnel to assure conformance to procedures and standards. Similar sur-
veillances are performed by the TU Electric Technical Audit Program (TAP).

These audits described above represent a very detailed and complete assessment
of the following:

1. Adequacy of the Project Quality Assurance program.

2. Implementation of the Quality Assurance program.

3. Technica1' adequacy of the design criteria and procedures.

4. Implementation of the design criteria and procedures.

These audits and surveillances identified instances in which some action was
required to clarify or modify procedures to more clearly address some activi-
ties, revise calculations to address an omission of clarifying statements or
more properly address a situation, and provide additional training or project
guidance to assure continued compliance with procedures. A timely and complete
response was developed for every item identified throughout the audit process.
Whenever a question that suggests a need to improve any of thes.e items was
identified, the cause, extent of conditiens, and any required corrective /
preventive actions were determined, properly documented, and implemented. Sub-
sequent audits have verified that appropriate actions were taken to address
previously identified items in these cases, and identified a trend of improved
overall performance by SWEC-PSAS. No audit items which would result in ques-

i tions of technical adequacy of SWEC-PSAS's overall validation program have been
| identified.

In addition to the audits and surveillances, a rigorous Quality Control (QC)
inspection program is in place on the CPSES site. QC personnel are responsible
for performing inspections of attributes as delineated in the inspection

i
' procedures.
,

In summary, an appropriate level of attention has been given to the quality of!
activities; the Quality Assurance (QA) program is appropriate for the scope ofl

work; project performance has been demonstrated to be in compliance with the
QA program, and appropriate corrective and preventive actions were taken when-

,

| ever they were required.
|

5.3.1 Summary of SWEC Engineering Assurance (EA) Audits
i

| To date, SWEC EA has performed 16 audits of the SWEC-PSAS small bore piping and
| pipe support validation process. An average of five subjects were reviewed
I during each of these audits. The following list of audit subjects. describes

the depth of auditing that has been performed:

1. Adequacy of the SWEC-PSAS Design Procedures.

2. Adequacy of the SWEC-PSAS Project Procedures.
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3. ARS Data Conversion.

4. Calculations - Technical adequacy.

5. Calculations - Documentation

6. Compliance with project procedures.

7. Construction support activities.

8. Document Control.
'

9. Field walkdown activities. .

10. Indoctrination and training.

11. Licensing activities.

12. Records maintenance.

13. Maintenance of Iroject Procedure manuals.

14. Personnel qualification and experience verification.
,

15. System inputs to pipe stress and pipe support analyses.
,

A chronological tabulation of SWEC Engineering Assurance (EA) audits is pre-..
!t sented in Table 5-9.

5.3.2 Summary of Audits by TU Electric-TAP, NRC-VBP, and SWEC-QAAD

In addition to the SWEC Engineering Assurance (EA) Audits, the SWEC-PSAS was
audited by TU Electric Quality Assurance (QA), NRC Vendor Program Branch (VPB),
and SWEC Quality Assurance Auditing Division (QAAD).

( To date, TU Electric's Technical Audit Program (TAP) has perforred 5 audits of
! the SWEC-PSAS. Each SWEC-PSAS location has been audited at least once. An

average of nine (9) subjects were reviewed during each of these audits. These
audits are essentially equivalent to the SWEC Engineering Assurance (EA) audits

,

discussed in Section 5.3.1. Therefore, the list of audit subjects in See-
tion 5.3.1 is representative for these audits. A chronological tabulation of
the TU Electric Quality Assurance (QA) TAPS audits is presented in Table 5-10.

I

The NRC-Vendor Program Branch (VPB) performed one audit in mid-1986 of SWEC-
PSAS validation process (Reference 31) and reviewed the following activities:

|
:

1. Design control (pipe stress and support analyses),
i

| 2. Document control (incoming and outgoing).
'

!

| 3. Procurement control.
!

|
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4. Training.

5. Audits (SWEC-EA and TU Electric-TAP).

The SkTC Quality Assurance Auditing Division (QAAD) performed one audit of the
SWEC-PSAS. This audit was performed to assess the Project Quality Assurance
Manager's adherence to Corporate QA Program requirements, the adequacy of the
Project's QA Program (CPPP-1), the Document Control Program, and the Records
Management Program.

i

(
(.

L
|

|

|
i

I
!

|

l

f

.

6
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5.4 CORRECTIVE AND PREVENTIVE ACTION

SkTC-PSAS has developed technical and design control procedures and updated the
design and installation / inspection specifict.tions to implement the corrective
actions resulting from the small bore piping and pipe support- Corrective Ac-
tion Program (CAP). These procedures and specifications are identified within
the Piping - Design Basis Documents (DBDs) which contain the bases for validat-
ing the small bore piping and pipe supports in Unit I and Common. As a result
of this effort, the Comanche Peak Steam Electric Station - Unit I and Common
small bore piping systems and supports are validated as being capable of per-
forming their safety-related functions.

This validation is documented in the drawings, calculations, and specifica-
tions. The validated design documentation will be provided to TU Electric.
This validated design documentation can provide the basis for configuration
control of CPSES small bore piping and pipe supports to facilitate operation,
maintenance, and future modifications following issuance of an operating
license.

At the completion of the validation, SkTC-PSAS will provide TU Electric
Comanche Peak Engineering (CPE) with the complete set of drawings and calcule-
tions, contained within the Small Bore Piping - Design Validation Packages
(DVPs) for Unit I and Common. Sk'EC-PSAS procedures used for small bore piping
and pipe supports validation will be provided to Comanche Peak Engineering
(CPE). Implementation of these procedures by CPE assures that future CPSES
small bore piping and pipe supports design is performed in acurdance with the

{ licensing commitments.
,

Training for Comanche Peak Engineering (CPE) personnel will be provided by
Sk'EC-PSAS. The training will cover background assumptions and the methodology

; used in the validation of the piping and pipe support design. The importance
i

of quality assurance will be stressed throughout the training program.

Practical experience has been provided to Comanche Peak Engineering (CPE) engi-
neers who have worked alongside SkTC-PSAS engineers during the ongoing valida-

~

!

tion process. Experience gained by CPE engineers included changes in design
! documents and familiarization with procedures followed and regulatory

requirements,

f TU Electric Comanche Peak Engineering (CPE) is developing a program to assure a
I complete and orderly transfer of the engineering and design function from

SkTC-PSAS to CPE. The plan will provide for the identification of those tasks
presently being performed by SkTC-PSAS which are to be transferred to CPE and
the identification of all procedures, programs, training, and staffing require-

| will be based upon three prerequisites, 1) the piping-The programments.| related Corrective Action Program (CAP) ef fort to support plant completion is
! 2) the Piping - Design Validatio'n Packagesfinished for the particular task;
| (DVPs) are complete; and 3) any required preventive action taken, as discussed
|

| in Appendix C, is complete.
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This program will assure the transfer of complete design document and
procedures to Comanche Peak Engineering (CPE).

i

!

k

,
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FIGURE 5-1
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FIGURE 5 2

CORRECTIVE ACTION PROGRAM (CAP) TECHNICAL INTERFACES
SMALL BORE PIPING AND PIPE SUPPORTS
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FIGURE Sm3

SWEC PSAS PlPE STRESS DESIGN VALIDATION FLOW CHART'
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FIGURE 5 4

SWEC PSAS PIPE SUPPORT DESIGN VALIDATION FLOW CHART
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TABLE 5-1
;

PIPING SYSTEM INPUT DATA

1. Final Safety Analysis Report (FSAR)

2. ASME III Code Class 1, 2, and 3 piping drawings and Seismic Category II
piping drawings within the same piping stress analysis package

3. Pipeline designation list ,

4. Piping design specifications

5. Flow diagrams, system description and operating conditions

6. Seismic response spectra (including the application of ASME Code Case -

N-411)

7. Seismic structural displacements data'

i

8. General arrangement and civil / structural drawings

9. As-built piping support location drawings

( 10. Pipe support drawings

: ! 11. Thermal structural displacements data

12. Containment pressure test displacement data

13. Wall and floor sleeve sealant design data
!

14. Jet impingement loads

15. Pipe whip impact loads
1

l 16. Structural and equipment layout drawings

17. Valve and valve operator weights (including extended attachments), center
of gravity, yoke natural frequency and acceptable valve acceleration limit

18. Equipment movement data and allowable nozzle loads

As-built location of pi e with respect to wall and floor sleevesP19.

20. Existing pipe break locations, pipe rupture restraint locations and de-
jtailed drawings

21. Valve nozzle allowables

r
1

|

| ,

l i
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TABLE 5-1 (Cont)
i

22. As-built pipe thickness

23. Westinghouse Class 1 pipe stress reports

24. ADLPIPE computer listing for each pipe stress analysis package

25. Containment displacements due to loss of coolant accident (LOCA)

26. Component drawings (equipment, penetration, valve, etc)

27. Calculations

Pipe stress analysis (if applicab'.e)a.

b. Pipe support analysis and stress report (if applicable)

Fluid transient analysis (fr applicable)c.

28. Loads from non-ASME attachments on pipe supports

29. Geotechnical data for buried pipe analysis

30. Flexible hose design criteria and vendor's design report

( 31. As-built information for tie-back support

32. As-built pipe veld shrinkage and locations

.

9

9

2
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TABLE __i-2

FLUID TRANSIENT LOADINCS

Containment Spray System

* Containment spray pump startup

Safety Injection System

Check vrive closure following pump trip*

Service Water System

Pump trip and pump start*

Residual Heat Removal System

o Relief valve discharge

Chemical and Volume Control System
.

* Relief valve discharge
.

Main Steam System

! * Main steam turbine trip

Auxiliary feedpump turbine trip*

Feedpump turbine trip*

Safety and relief valve discharge*

Feedwater System

Check valve closure following puap trip*

Rapid closure of isolation or control valve*
Check valve closure analysis following postulated pipe rupture*

Auxiliary Feedwater Systee

* Check valve closure following trip of one auxiliary feedwater pump

Boron Recycle System

* Relief valve discharge

Component Cooling Water System
-

* Relief valve discharge

__ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 5-3

PCHYP REINSPECTION ATTRIBWES AND RESOLWIONS
IN RESPONSE TO CPRT QUALITY OF CONSTRUCTION

ISAP-VII.C RESULTS REPORT
SMALL BORE PIPING AND PIPE SUPPORTS

Construction ISAP-VII.c Results PCHVP Attributes
Work Category Report Recommendations IVM/ Procedures

Small Bore Reinspect flow elements to CPE-SWEC-TVM-PS-081|

Piping Configur- verify that they are orien- (Reference 51)
ation ted in the proper direction CP-QAP-12.1

4

Figure F.23
(Reference 34)

[
Verify existing piping CPE-SWEC-TVM-PS-080
clearance criteria and (Reference 50)

|
' walk down all insulated CPPP-22, Clearance

small bore piping Walkdown Procedure
(Reference 32)

Reinspect safety-related CPE-SVEC-TVM-PS-081
piping expansion joints CP-QAP-12.1

Figure F.23

'( Verify the accuracy and CPE-SWEC-TVM-PS-081

i
consistency of linear and CPSP-12, As-Builti

| locating dimensions in Verification

piping isometrics (Reference 37)

| Pipe Bend Verify by Ultrasonic Testing CPE-SWEC-TVM-PS-0A1
Fabrication (UT) that installed pipe CP-QAP-12.1'

bends meet the minimum wall Figures F.23 and F.26
,

i thickness requirement

Revise QC Procedure Procedure AQP-11.2
QI-QAP-11.1-26 to require (Reference 60) Super-
that wall thickness after seded QI-QAP-11.1-26
bending be verified by
Ultrasonic Testing (UI) and

f recorded
I

Pipe Welds Reinspect butt welds in CPE-SWEC-TVM-PS-081!

and Materials Schedule 80 or thinner Figure F.23
stainless steel piping made,

:

| prior to 1982 that are
replacement welds and/or -

have received extensive
repairs

1

|

I

- _ _ __ . - - . . _ - _ _ . . .. ._. - _. _- - . .-. -.
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TABLE 5-3 (Cont)

Construction ISAP-VII.c Results PCMVP Attributes
] Work Category Report Recommendations TVM/ Procedures

Small Bore Inspect for proper gaps be- CPE-SWEC-TVM-PS-080
Pipe Supports tween pipe and pipe support CPPP-22, Clearance '

and verify adequate clearance Walkdown Procedure
between pipe weld and pipe CP-Q AP-12.1
support Figure F.9

,

Inspect and install suitable CPE-SWEC-TVM-PS-081
locking devices on all Figures F.15, F.16,

.

vendor-supplied components F.13, and F.20
|

that do not have high-
strength bolting; install
locking devices on all high-
strength bolting that is not
torqued to an acceptable pre-
load

,

Verify that the fasteners CPE-SWEC-TVM-PS-081
/ have been secured for all CP-QAP-12.1-

vendor-supplied cesponents Figures F.13, F.15,
(sway struts, snubbers, and F.16, and F.17.

spring cans) during plant
startup and preoperation
using a complete and de-

|
tailed procedure and check-
list provided and verified:

| by QC

P

|

!

|

.

4

2

l
|

'

|

|

|
- _ __ _ _ _ . - , _ - _ , _ - _ . .-_ - _ _ _ _ _ _ - - . _ _ - . _ - . . . - . .
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TABLE 5-4

UNIT 1 AND COMMON SMALL BORE PIPE SUPPORTS HODIFICATION SUNNARY

Number of ModificationsCategory

Prudent 189

Recent Industry Practice 626
76Adjustment

Cumulative Effects 1005

TOTAL 1896
.

Modification
Description Category

Richmond Insert Single Tubes Prudent
Allowable Stress Exceeded for Structural Member Cumulative Effects
Support Deleted Recent Industry Practice

Cumulative EffectsSupport Added
PrudentRigid Trapeze
PrudentTrapeze Snubber

Allowable Stress Exceeded for Welds Cumulative Effects
Allowable Load Exceeded for Standard Component Cumulative Effects
Allowable Load Exceeded for Concrete Anchor Cumulative Effects

,

Cinched U-Bolt Modification Prudent
Component Exceeds 5 Degree Offset Adjustment
Revise Clearances Adjustment
To be Modified Into a Clamp Anchor Prudent
Box Frame on Pin Connection Prudent'
Modify to Increase Stiffness Prudent
Preliminary Study Revises this into a Clamp

Anchor Prudent
Change from Rigid to Anchor or from Anchor
to Rigid Prudent

Change from Snubber to Rigid Recent Industry Practice
Change from Rigid to Snubber Cumulative Effects
Two Way Rigid Restraint Changed to a One Way
Restraint or One Way Changed to Two Way
Restraint Cumulative Effects

Three Way Changed to One or Two Way Restraint Cumulative Effects
U-Bolt on a Rigid Frame (One or Two Way
Restraint) Cumulative Effects

Change from Rigid Hanger to Spring or Spring
to Rigid Cumulative Effects

Relocate Hanger Cumulative Effects
Pipe Bearing Stress Failure Cumulative Effects
Reset Spring or Snubber Settings Adjustment
Exceeds Lateral Moves;ent for Spring Adjustment

.

'
'

- - - - _ - _ _ _ _ - _ _ - __
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TABLE 5-5

SEISMIC CATEGORY II SMALL BORE PIPING OVER
SEISMIC CATEGORY I EQUIPMENT

PIPING CHECKLIST

The field verification of Seismic Category II piping located over Seismic
Category I systems, structures, or components is documented using a checklist
addressing these attributes:

1. Establish seismic to nonseismic boundaries in piping systems and de-
termine whether the boundary requires further evaluation to ensure
the integrity of the seismic portion during a seismic event.

2. Determine if pipe supports restrain thermal expansion of a long
straight piping run.

|
'

3. Determine if supports have existing design loads that are less than
calculated threshold loads.

4. Determine if supports are next to a heavy concentrated weight (valves
I

or components).
|

| 5. Determine if long straight runs or risers are not adequately support-
g

l ed for seismic in axial direction of pipe,

cI Determine if piping extends to different buildings,6.

7. Determine if the system design temperature axceeds 150'T.
t

8. Verify that hot piping configuration and component alignment are in
accordance with the design drawings.

;

|

|
!

!

|
|

6

|

1

|
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TABLE 5-6

PCNVP SMALL BORE PIPING AND PIPE SUPPORTS
INSTALLATION / INSPECTION PROCEDURES

SWEC-PSAS Field Verification Methods (TVMs) for large bore piping and pipe sup-
ports Post Construction Hardware Validation Program (PCNVP) are in compliance

-

with the following procedures:

1. Comanche Peak Piping Erection Specification No. 2323-MS-100

(Reference 38)

2. Comanche Peak ASME Section III Code Class 2 and 3 Piping Design Spec-
ification No. 2323-MS-200 (Reference 41)

3. Comanche Peak Nuclear Safety Class Pipe Hangers and Supports Specifi-
cation No. 2323-MS-46A (Reference 44)

4. Comanche Peak Structural Embedments Specification No. 2323-SS-30
(Reference 39)

5. Comanche Peak Construction Procedure CP-CPM-9.10, Component Support
Installation (Reference 43)

[ 6. Comanche Peak Construction Procedure CP-CPM-9.10A, Installation of
' Vendor-Supplied Component Supports Catalog Items (Reference 40)

,

7. CPSES Quality Assurance Procedure CP-QAP-12.1, Mecha41 cal Component
Installation Verification (Reference 34)

)

8. CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabrication and
Installation Inspection of Safety Component Supports (Reference 45)'

9. CPSES Quality Assurance Procedure QI-QAP-11.1-26, Piping and Equip-
ment Installation Inspection (Reference 42)

1 -

|
|

.
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TABLE 5-7

SEISMIC CATEGORY II SMALL BORE PIPING OVER
SEISMIC CATEGORY I EQUIPMENT

PIPE SUPPORT CHECXLIST

The field ver111 cation of Seismic Category 11 piping located over Seismic
Category I systems, structures, or components is documented using a checklist
addressing these attributes:

1. General Support Requirements
,

a. Location
b. Function
c. Orientation
d. Dimensions / configuration / material per control drawing /

document
e. Physical damage / completeness
f. Hole edge distance in structural members
3 Gap clearances
b. Minimum 1 in, clearance

-

1. Voided supports removed

2. Welding

a. Weld type
4 b. Welds properly wrapped

3. Base Plates / Anchor Bolts

a. Bolt size
b. Edge distance of holes
c. Size and hole spacing
d. Attachment location

Nut tightness / thread engagemente.
f. Locking devices
3 Wasbers
h. Clearance with adjacent Hilti bolt

4. Bolted Connections (Including Clamps)
.

a. Bolt / pin size
b. Thread engagement
c. Nut tightness

d. Locking devices / cotter pins '

e. Clamp size / proper spacer
f. Tightness of bolt and clamp ,

1

..
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TABLE 5-7 (Cont)

5. Snubber / Strut / Spring Components

Size / type / load pin sizea.
b. Spherical bearing adequacy / free to swivel
c. Angularity with tolerance

d. Setting adequate per drawing
Eye rod thread engagement / nut tightnesse.

f. Ends not binding

3 Locking devices
b. Extension weld adequacy
1. Lubrite plate

6. Design Considerations

Support instability (e.g., uncinched U-bolts)a.
b. Threshold loads exceed previous design load
c. Nonseismic interface loads
d. Seismic loading inclusion in original support load
e. Adequacy of gang support
f. Integral attachment adequacy

,

7. Aircraft Cables
( |

a. Cable diameter
( b. Ceiling / wall connection

c. Clamp type / rod type
d. End loop configuration

Eye nut tightness / lock washerse.
f. Cable clamp tightness

Cable slack / configuration3 -

h. Tie spacing / bundled cables tied together
1. Support location / span
j. Cable restraint modifications for 12 in, and 10 in.

diameter pipe .

'

k. End of cables wrapped to prevent fraying

i

I

|

,

;

| 2 .

! :

:

|
'
\

i
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TABLE 5-8

TYPICAL SWEC-PSAS TECHNICAL AND DESIGN CONTROL PRACTICES

1. Add terminal anchors in the pipe stress problem boundary to bound the
stress problem.

2. Establish a seismic to-nonseismic piping interface anchor design
requirement.

3. . Revise pipe stress analysis package boundary decoupling requirement.

4. Establish branch line mass effect on sain piping requirement.

5. Establish functional capability evaluation requirement.

| 6. Document the validation of thermal stress cycles and stress range reduc-
tion factor requirement.

I 7. Establish stiffness modeling of sleeve sealant,

8. Revise clearance requirement between pipe and structural frame.
j

9. Establish a clamp anchor design for 6 in, and smaller nominal size pipe.
(

10. Revise the seismic design loads for nonsafety-related piping attached to
I safety-related ganged pipe supports.

11. Revise the tube steel wraparound welding length evaluation requirement.

12. Document the strut, snubber, and spring hanger swing angle evaluttion re-
quirement, including thermal, seismic, and fluid transient movements.

13. Establish an integrated clearance validation program (engineering walkdown
;

| to validate clearance).
!
; 14. Establish the requirement to validate the valve weight list and the valve
! stem extension in the as-bitilt drawing.

15. Establish the pipe stress and pipe support system review documentation
requirement.

16. Establish the review and validation of CPSES plant design and operating
conditions.

|

I

|
.

!
-- - ._. _ _ _ _ _
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TABLE 5-9
|

SUMMARY OF SWEC ENGINEERING ASSURANCE AUDITS |

SMALL BORE PIPINS AND PIPE SUPPORTS !

Engineering
Assurance Audit Response

Audit No. Location * Dates of Audits Audit Report Transmittal Transmittal

Project No. I at NY 10/06/85 - 10/11/85 ION - 85/610/ CPI-653 4 CPO-134, 11/15/85
Project No. 2 at CH 10/28/85 - 11/08/85 ION - EA-1735/ CPI-1085 2CPO-34, 12/20/85

,

SWCL No. I at SWCL 12/17/85 - 12/19/85 10M - 86/015, 01/30/86 CPI-1468, 02/21/85
CPI-2115, 04/11/86

Site No. 2 at Site 12/16/85 - 02/13/86 ION - 86/088/ CPI-1490 CPO-863, 04/15/86
Project No. 5 at BOS 02/10/86 - 03/07/86 ION - 86/100/ CPI-1768 CPO-746, 04/03/86

Project No. 7 at NY 03/24/86 - 03/28/86 ION - 86/160/ CPI-2192 CPO-1215, 05/14/86
CPO-1592, 06/19/86

Site No. 3 at Site 05/19/86 - 05/23/86 ION - 86/256/ CPI-2827 CPO-1958, 07/25/86
SWCL No. 2 at SWCL 06/02/86 - 06/06/86 ION - 86/284/ CPI-2819 CPI-3557, 08/12/86

Project No. 13 at CH 12/01/86 - 12/05/86 ION - EA-1894/ CPI-5420 No Response Required
Site No. 4 at Site 01/19/87 - 01/23/87 ION - 87/044/ CPI-6064 10M-237, 03/24/87
Project No. 14 at BOS 02/23/87 - 03/06/87 ION - 87/120, 04/09/87 EMD File 16.1.2 (016)
SWCL No. 3 at SWCL 03/09/87 - 03/13/87 ION - 87/108/ CPI-6690 CPO-6496, 05/14/87

Project No. 15 at CH 03/16/87 - 03/27/87 2 CPI-3336/ CPI-6703 CPO-6432, 05/11/87

Project No. 16 at NY 04/13/87 - 04/24/87 ION - 87/175/ CPI-7022 2CPO-2543, 06/26/87

Project No. 17 at NOC 06/08/87 - 06/12/87 IOM - 87/308/ CPI-7447 2CPO-2636, 08/14/87

Site No. 5 at Site 05/22/87 - 06/26/87 ION - 87/256, 08/03/87 2CPO-2664, 08/20/87

* Site: -SWEC-PSAS at CPSES SWCL: SWEC-Toronto
NOC: SWEC-Houston DOS: SWEC-Boston
NY: SWEC-New York CH: SWEC-Cherry Mill

-- - _ _ . _ _ -
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TABLE 5-10

SUfflARY OF TU ELECTRIC AUDITS

SMALL B0ftE PIPING AND PIPE SUPPORTS

Audit Response

Audit No._ Location * Dates of Audits Audit Report Transmittal Transmittal

TSWEC-3 at DOS 12/03/85 - 12/05/85 CPI-1266/QXK-2861 CPO-501, 02/21/86

TSWEC-5 at Site 04/14/86 - 04/18/86 CPI-2401/QVC-168 CPO-1388, 06/I3/86

TCF-86-43 at Site 11/10/86 - 11/14/86 CPI-5077/QIA-331 CPO-4611, 01/16/87
*

TSWEC-11 at MOC 03/31/87 - 04/03/87 CPI-6901/QVC-821 No ResPoese Required

ATP-87-18 at Site 06/01/87 - 06/05/87 CPI-7320/ATP-7107 CPO-7315, 47/24/87

* Site: SYEC-PSAS at CPSES
HOC: SWEC-Nouston
NY: SWEC-New York
SWCL: SWEL-Toronto
DOS: SWEC-Boston
CN: SWEC-Cherry Mill

.

i

_
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1. CPSES Design Basis Document DBD-CS-06$ ASME Class 1 Piping Analysis,
Revision 0, October 1, 1987

2. CPSES Design Basis Document DRD-CS-066 ASME Class 2 and 3 Piping
Analysis, Revision 0, July 31, 1987

3. CPSES Design Basis Document DBD-CS-067 ASME Class 1, 2, and 3 Pipe
Support Design, Revision 0, July 31,1987

4. TU Electric Comanche Peak Response Team Action Plan, DSAP IX, Piping
and Supports Discipline Specific Action Plan, Revision 2,
June 18, 1987

5. SWEC-PSAS CPSES Generic Technical Issue Report, Revision 0,

June 27, 1986

6. SWEC-PSAS Comanche Peak Project Procedure CPPP-1, Management Plan for
Project Quality (Piping System Qualification /Requalification) Revi-
sion 7, March 25, 1987

7. U.S. Nuclear Regulatory Commission, Standard Review Plan, NUREG-0800,
Section 3.6, Revision 1 July 1981, Section 3.7, Revision 1,

July 1981, Sections 3.9.1, 3.9.2, Revision 2, July 1981, and

Section 3.9.3, Revision 1 July 1981, Appendix A. Revision 1,

(- April 1984
,

4. SWEC-PSAS Comanche Peak Project Procedure CPPP-7, Design Criteria for
Pipe Stress and Pipe Supports, Revision 3, Tebruary 23, 1987

9. SWEC-PSAS Comanche Peak Project Procedure CPPP-6, Pipe Stress /. Support
Requalification Procedure - Unit 1 Revision 4, April 8, 1987

10. SWEC-PSAS Comanche Peak Project Procedure CPPP-8, Piping and Support
Systes Engineering Walkdown Procedure, Revision 1, April 25, 1986

11. SWEC-PSAS Piping and Support System Engineering Walkdown Final Re-
port, CPSES Unit 1, June 4,1986

-

12. CPSES ASME Quality Procedure AQP-12.1, Pressure Testing Inspection,
Revision 0, July 10, 1987

13. Welding Research Council (WRC) Bulletin 300. Technical Positions on
Criteria Establishment, Deeping Values for Piping, Response Spectra
Broadening, and Industry Practice by Technical Coenittee ,on Piping
Systems, December 1984

-

14. SWEC PSAS Comanche Peak Project Procedure CPPP-5, Field Walkdown
Procedure - Unit 1, Revision 2, March 12, 1936
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15. SWEC-PSAS Comanche Peak Unit 1, Small Bore Field Walkdown Rept,rt,
June 19, 1986

1 16. Pipe Support Review Issues List, Revision 4, September 17, 1967,
transmitted from N. H. Williams (CYGNA) to W. G. Counsil
(TU Electric) on September 18, 1987, CYGNA Letter No. 84056.120

17. ShTC-PSAS Comanche Peak Project Procedure, CPPP-18, Procedure for
. Evaluation of ERC Deviation Reports, Revision 2, June 17, 1987>

18. SWEC-PSAS Report No . 15454-N (C)-010, Impact of Construction Devia-
tions on Stress Requalification Program, Revision 1, October 1,1987

19. Civil-Structural Review Issues List, Revision 0, July 21, 1987;

transmitted from N. H. Williams (CYGNA) to W. G. Counsil
(TV Electric) on July 22, 1987

20. SWEC-PSAS Topical Report SWSQAP-1-74A, Stone & Webster Engineering
Corporation Standard Quality Assurance Program, Revision E,,

'

February 21, 1986'

21. ShTC-PSAS Comanche Peak Project Procedure CPPP-10, Procedure for Re-
view of Plant Operating Mode Conditions, Revision 1, April 1, 1986

22. ASME Boiler and Pressure Vessel Code, Section III, Division 1 Nuclear
,

Power Plant Components, 1974 Edition, including the 1975 Summer Ad-

'( denda of Subsections NC and ND and 1975 Winter Addenda of
3 Subsection N7
i

I 23. NUREG-0582, Waterhammer in Nuclear Power Plants, U.S. Nuclear Regula-
tory Commission, July 1979

24. NUPIPE-SW, ' Stone & Webster Engineering Corporation Computer Program
ME-1100, Stress Analysis of Nuclear Piping, Version 4 Level 2.'

(Proprietary)

25. NUREG/CR-11'51, Reconsnended Revisions to Nuclear Regulatory Commission
' Seismic Design criteria, Prepared by Lawrence Livermore Laboratory

for USNRC, May 1980
i

I 26. Comanche Peak Steam Electric Station - Units 1 and 2, Finst Safety
Analysis Report, current as seended

,

i
27. ANSI /ASME OM 3-1982, Requirements for Preoperational and Initial'

I Startup Vibration Testing of Nuclear Power Plant Systems, Revision 1
) (Proposed), May 1985
!

|
28. NUREG-0797, Safety Evaluation Report (SER) and Supplese'nt (SSER)

' Nom. 1 through 4 and 6 through 13, Comanche Peak Steam Electric Sta-
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29. SWEC-PSAS Comanche Peak Project Procedure CPPP-23, Pipe Stress /
Support Final Reconciliation Procedure, Revision 1 July 31, 1987

30. SWEC-PSAS Comanche Peak Project Procedure CPPP-31, CPSES Safety-
Related Piping and Pipe Supports Design Basis Consolidation Prograr.,

,

Revision 1, May 15, 1987

31. NRC Letter, R. F. Meishman, Vendor Program Branch Chief, to

R. B. Kelly, Docket No. 99900509/86-01 dated January 2, 1987

; 32. SWEC-PSAS Comanche Peak Project Procedure CPPP-22, Clearance Walkdown
Procedure, Revision 0, November 21, 1986

33. Comanche Peak Response Team Program Plan and Issue-Specific Action
Plans, Appendix D, CPRT Sampling Policy, Applications and Guidelines,
Revision 1, January 31, 1986, and Appendix E, Resolution of Discrep-

,

'

| ancies Identified by the CPRT, Revision 3, June 18, 1987
i

34. CPSES Quality Control Procedure CP-QAP-12.1, Mechanical Component
Installation Verification, Revision 20, July 10,1987

35. SWEC-PSAS CPSES Large Bore Pipe Stress and Pipe Support Generic Is-
sues Report, Revision 1. July 24, 1987

36. CPRT-QOC Issue-Specific Action Plan, ISAP-VII.c Results Report, Con-
struction Reinspection /Documentstion Review Plan, Revision 0, May 19,{ 1987

i .

i 37. SWEC-PSAS Site Procedure CPSP-12 Piping As Built Verification,

Revision 4, September 3, 1987

|
38. CPSES Piping Erection Specification No. 2323-MS-100, Revision 9,

August 17, 1987
i

| 39. CPSES Structural Embedsents Specification No. 2323-SS-30, Revision 2,
1 June 13, 1986

40. CPSES Construction Procedure CP CPM-9.10A, Installation of|
1

Vendor-Supplied Component Supports Catalog Items, Revision 1,

August 15, 1985

41. CPSES Piping Engineering and Design ASME III Code Classes 1, 2, and
3. ANSI B31.1, Classes 5 and G, Specification No. 2323-MS-200,
Revision 5, August 6, 1987

| 42. CPSES Quality Assurance Procedure Q1-QAP-11.1-26, Piping and Equip-
|

sent Installation Inspection, Revision 0

43. CPSES Construction Procedure CP-CPM-9.10, Component Support Installa-
tion, Revision 16, December 29, 1986

|

|

|
-
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44. CPSES Nuclear Safety Class Pipe Hangers and Supports Specification
No. 2323-MS-46A, Revision 7, May 12, 1987

45. CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabrication and
Installation Inspection of Safety Class Component Supports, Revi-
sion 36, April 22, 1987

46. TENERA, L.P., Discipline Specific Results Report, Piping and Sup-
ports, DAP-RR-P-001, Revision 1, August 27, 1987

47. TU Electric Engineering and Construction Engineering Procedure
ECE-9.0f-04, Post Construction Hardware Validation Program - Imple-

t
mentation Plan - SWEC-PSE, Revision 0, July 28, 1987

48. TU Electric Engineering and Construction Procedure EC-9.04, Post Con-
struction Hardware Validation Program, July 29, 1987

49. TU Electric Engineering and Construction Policy No.1, CPSES Corree-
tive Action Program, Revision 1, August 30, 1987

50. SVEC-PSAS CPSES Field Verification Method, Clearance Valkdown,

CPE-SVEC-TVM-PS-080, Revision 0, July 29, 1987

51. SkTC-PSAS CPSES Field Verification Method, Hardware Validation and
Supplemental Inspection Programs, CPE-SVEC-TVM PS-081, Revision 0,
July 29, 1987

[
52. SkIC-PSAS CPSES Field Verification Method, Validation of Seismic

Category II Large Bore Pipe Support Designs, CPE-SkIC-TVM-PS-082,
Revision 0, July 29, 1987

53. ANS1/ASME N45.2.6 - 1978, Qualification of Inspection, Examination,
and Testing Personnel for Nuclear Poser Plants, January 15, 1979

54. SkTC-PSAS Comanche Peak Project Memorandum PM-39, Administrative Pro-
cedure for Qualifyin8 Vall-to-Wall, Floor-to-Floor, and Corner Pipe
Supports, Revision 3 June 2, 1987

55. TU Electric Engineering and Constructics Procedure ECE 9.04-05,
Post-Construction Hardware Validation Program - Engineering Evalus-
tions, Revision 0, September 1, 1987

56. SVEC-PSAS Comanche Peak Project Procedure CPPP-30, Validation of
Seismic Category 11 Large Bore Piping and Pipe Support Designs,
Revision 1, August 5, 1987

SVEC-PSAS Comanche Pesh Project Procedure CPPP-25, Piping Vibration57.
Test Precedure - Unit 1 Revision 0, December 8, 1986

58. Code of Federal Regulat;ons, Title to, Part' 50 Paragraph 50.55(e)
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59. SWEC-PSAS Comanche Peak Project Procedure CPPP-35 Piping and Pipe
Support Qualification Procedure for Secondary Wall Displacements,
Revision 0, June 8, 1987

60. CPSES ASME Quality Procedure, AQP-11.2, Fabrication and Installation
Inspection of Pipe and Equipment, Revision 0, July 10, 1987

61. CPSES Design Basis Document DBD-CS-069, Thermal Expansion Testing and
Piping Vibration Monitoring, Revision 0, July 31, 1987

62. CPSES Design Basis Document DBD-CS-070, Reactor Coolant Loop Piping
and Support Design, Revision 0, October 1, 1987

63. TU Electric CPSES Unit 1 and Common, Civil / Structural Project Status
Report, Revision 0

64. TU Electric CPSES Unit I and Common, Mechanical Project Status Re-
port, Revision 0

65. SkTC-PSAS Comanche Peak Project Procedure CPPP-20, Pipe Break / Crack
Postulation Analysis Procedure, Revision 1, April 30, 1987

66. SkTC-PSAS Comanche Peak Project Procedure CPPP-24. Thermal Expansion
Test Procedure - Unit 1, Revision 0, December 1, 1986

67. SkTC-PSAS Comanche Peak Project Procedure CPPP-28, Procedure for
( Identification and Evaluation of Interfaces between Seismic and Non-

seismic Piping, Revision 0, February 20, 1987

68. SkTC-PSAS Comanche Peak Project Procedure CPPP-33, Engineering Activ-
ities to Support SkIC Certification of ASME III, Class 2 and 3 System
N-5 Data Reports as Piping System Designer, Revision 0, May 21,1987.

69. SkTC-PSAS Comanche Peak Project Procedure CPPP-4, Project Records
Manages >ent Procedure, Revision 2, February 27, 1987

70. SkTC-PSAS Comanche Peak Project Procedure CPPP-11, Administrative
Control of Calculations, Revision 1 February 13, 1987

71. SkTC-PSAS Comanche Peak Site Procedure CPSP-19, Preparation, Review,
and Approval of Specifications and Specification Revisions, Revi-
sion 0, May 27,1987

72. SkTC-PSAS Comanche Peak Site Procedure CPSP-14, Processing Design
Changes Utilizing DCAs, Revision 4, July 27, 1987

73. SkTC-PSAS Comanche Peak Site Procedure CPSP-10, New Pipe Support De-
signs, Revision 0, October 15, 1987

74. SkIC-PSAS Comanche Peak Site Procedure CPSP-11, TSMD Drawing Prepara-
tion, Revision 4, June 22, 1987
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75. TU Electric CPSES Engineering Procedure ECE-DC-7, Preparation and
Review of Design Drawings, Revision 19, October 31, 1986

76. TU Electric Field Verification Method CPE-EB-TVM-SI-40, Seismic /
Nonseismic Walkdowns, SystesL Interaction Program, Revision 0,

June 15, 1987

77. SWEC-PSAS Comanche Peak Project Procedure CPPP-29, Moment Restraint
Support Qualification Procedure and Design Criteria, Revision 0,
September 25, 1987

78. U.S. Nuclear Regulatory Comunis sion, Regulatory Guide 1.29, Revi-
sion 2, Seismic Design Classification, February 1976

79. TU Electric Letter No. TXX 6631, W. G. Counsil to U.S. Nuclear Regu-
latory Commission, Comanche Peak Programs, August 20, 1987

80. SWEC-PSAS Comanche Peak Project Procedure CPPP-15, Small Bore Stress /
Support Requalification - Unit 1 Revision 1, January 7, 1987

81. TU Electric CPSES Unit I and Common, SWEC-PSAS Large Bore Piping and
Pipe Supports Project Status Report, Revision 0, October 1, 1987

82. SWEC-PSAS Site Procedure CPSP-16, Preparation of Problem Boundary
;
' Sketches for Small Bore Piping Unit 1, Revision 2, July 17, 1987

83. SWEC-PSAS CPSES Small Bore Piping and Pipe Supports Generic Issues|I Report, Revision 0, December 5, 1986

84. TU Electric Letter No. TXX6500, W. G. Counsil to U.S. Nuclear Regula-
tory Cosnission, Comanche Peak Programs, June 25, 1987

| 85. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.68 Initial
r

Test Programs for Water-Cooled Nuclear Power Plants, Revision 2,
;

August 1978
jo

86. Pipe Stress Review Issues List, Revision 4, September 16, 1987,
I transmitted from N. H. Williams (CYGNA) to W. G. Counsil (TV Elec-
,

tric) on September 16, 1987, CYGNA Letter No. 84056.119

:
1

I

i

i

1
i

|
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APPENDIX A

I
CONANCHE PEAX RESPONSE TEAM (CPRT) AND EXTERNAL ISSUES

INTRODUCTION

This appendix describes the details of the resolutions of issues resulting from
the Comanche Peak Response Team (CPRT) and from external issues. Each of thir-
ty-nine issues listed below is described in an individual subsppendix which
includes discussions of resolution methodology and corrective and preventive
actions.

SWEC-PSAS has reviewed the CPSES Supplemental Safety Evaluation Reports (SSERs)
(NUREG-0797), and determined that the procedures end design criteria for the
piping and pipe support Corrective Action Program (CAP) are consistent with the

;

actions required of TU Electric by the NRC staff as stated in the SSERs.

Issue No. Issue Title
|

| Al Richmond Inserts
,

! A2 Local Stress - Piping

A3 Wall-to-Wall and Floor-to-Ceiling Supports'

A4 Pipe Support / System Stability
r A5 Pipe Support Generic Stiffness
t A6 Uncinched U-Bolt Acting as a Two-Way Restraint

I A7 Triction Forces
( A8 AVS Versus ASME Code Provisions

A9 A500, Grade B Tube Steel
) A10 Tube Steel Section Properties

All U-Bolt Cinching
A12 Axial / Rotational Restraints
A13 Bolt Hole Gap
A14 OBE/SSE Damping
A15 Support Mass in Piping Analysis
A16 Programmatic Aspects and QA Including Iterative

Design
.

A17 Mass Point Spacing'

A18 High-Frequency Mass Participation
A19 Fluid Transients
A20 Seismic Excitation of Pipe Support Mass
A21 Local Stress in Pipe Support Members
A22 Safety Tactors
A23 SA-36 and A307 Steel
A24 U-Bolt Twisting

A25 Tischer/ Crosby Valve Modeling/ Qualification
A26 Piping Modeling
A27 Welding

| A28 Anchor Bolts /Embedment Plates
,

t

A29 Strut /Soubber Angularity

t-
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1

Issue No. Issue Title
.

A30 Component Qualification
A31 Structural Modeling for Frame Analysis

,

A32 Computer Program Verification and Use'

A33 Hydrotest
A34 Seismic /Nonseismic Interface,

A35 other Issues
A36 SSER-8 Review
A37 SSER-10 Review
A38 SSER-11 Review

,

A39 CPRT Quality of Construction Review on Piping and
Pipe Supports

|

|
|

|

|

.

.(
,

; t
!

|

.
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SUBAPPENDIX A1
4 <

RICE 40ND INSER15

1.0 Definition of the Issue
i
' There were several interrelated issues regarding the use of Richmond in-

serts (see Figure Al-1). The issues were related to design allowables,
methods for calculating bolt loads in tube steel connections, and modeling
of insert / tube steel connections. The specific issues are as follows (see
References 4.1 through 4.9):

1.1 Safety Factors / Testing

safety factor cf two was used for Richmond insertThe issue was that a
designs instead of the manufacturer's recommended safety factor of three.
Related questions were raised regarding the tests performed by TU Electric
on Richmond inserts to determine the load-carrying capacity of the insert
and to examine the behavior of the connection for combined loading. In
specific, the representativeness of the tests to actual plant conditions
and the interpretation of the test results was questioned.

1.2 Concrete Strength
,.

The issue was that Richmond inserts may have been installed in concrete'

weaker than the 4000 psi design strength used in the analyses.

1.3 Tatigue Life

| The issue was that the reduction in fatigue life of the threaded rod in
|

Richmond insert tube steel connections caused by cyclic loading was not
considered.

j

1.4 Simplified Evaluation Method

The issue was that justification of the simplified method of Richmond in-
design was based on improperly interpreted finite element analysissert

,

results,

i 1.5 Richmond Insert / Tube Steel Tinite Element Modeling'

The issue was that a simplified method was used in evaluating connections
made with tube steel without considering bolt angularity or bending in theI

| bolt due to the torsion in the tube ' steel member.

Tube steel / insert connections were inconsistently modeled as pin'or fixed
connections. This affects the support stiffness, support frame stresses,

'

I and the evaluations of the loads on bolts / rods and inserts.

Al-1
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1.6 Allowable Spacing
.

The issue was that the lack of a structural attachment interface program
i may have resulted in a failure to consider spacing effects of nearby

anchors / sleeves in the structural evaluation of inserts.
^

;

1.7 Allowable Shear Loads

The issue was that allowable shear loads for 1 1/2 in. Richmond inserts,
which were extrapolated from test data for 1 in, and 1 1/4 in, size in-
serts, may not be conservative.

1.8 Thermal Expansion of Long Tube Steel Members

The issue was that thermal expansion of long tube steel sesbers, under
|

LOCA conditions, anchored by two or more inserts was not considered.
I

1.9 Tube Steel Local Stress

The issue was that the local stress in tube steel walls, which may cause
punching-type failure, was not evaluated.

1.10 Siersized Holes
,

The issue was that the holes made in the connections are oversized, and
therefore the sharing of shear loads cannot be assumed to be equal for alli

: of the bolts.'

,(

|' 1.11 Misuse of Allowable Loads

! The issue was that tension and shear allowables for inserts were occasion-
ally used to evaluate threaded rods / bolts in the analyses.i

2.0 Issue Resolution
1

| 2.1 Safety Factors / Testing

SWEC-PSAS has specified a safety f actor of 3 for Richmond inserts under
normal, upset, and emergency loading conditions, as recommended by the
Richmond Screw Company. For faulted conditions, a safety factor of 2 bas
been specified based on ACI 318-71 (Reference 4.10). The allowables are
based on averaging TU Electric insert espacity failure loads based on test
results as described in References 4.11 and 4.12. SWEC-Civil / Structural
Group has verified (Reference 4.13) that the tests were representative of
CPSES Richmond insert installation and that the tests were performed in |

accordance with the industry-wide accepted ASTM Standard. E468-76
*

(Reference 4.14).;

| The allowable loads for Richmond inserts and threaded rods, based on the
j appropriate safety factors, are provided in Attachment 4-5 of CPPP-7.

l

i Al-2
!
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2.2 Concrete Strength

This issue is addressed in Subsppendix A36,
,

2.3 Fatigue Life

CPPP-7, Section 4.3.1, specifies that threaded rods used in Richmond
inserts / tube steel connections are designed in accorda 1ce with AISC re-
quirements. SkTC-PSAS has demonstrated by analysis that the number of
equivalent stress cycles on pipe supports at CPSES is less than 7.000, and
therefore in accordance with AISC 7th Edition (Reference 4.15), Sec-
tions 1.7.1 and 1.7.2 and Appendix B, fatigue is not a concern for thread-
ed rodt used in these connections.

2.4 Simplified Evaluation liethod

The procedure develope.1 and implemented by SkTC-PSAS for the qualification
of Richmond inserts an! bolts (Attachment 4-5 of CPPP 7) is independent of
previcusly completed finite element analyses.

2.5 Richmond Insert / Tube Steel Finite Element Modeling

i SkTC-PSAS established the tube steel to bolt load transfer mechanism for
shear and torsion loads (with respect to the tube steel) and developed a
conservative design methodology for evaluating these connections.

~ R. L. Cloud and Associates (RLCA) performed an independent analysis of the
<

| tube steel to bolt load transfer mechanism and confirmed that the SkTC-
|t

PSAS methodology is appropriate (Reference 4.16).
I

The SkTC-PSAS model simulated a member with bolt properties (in the STRUDL
r

) computer program) to connect the center of tube steel to the face of con-
.

! crete. Support joints were modeled as fixed except for the bolt's tor-
!

sional moment. The force and moment reactions were first used directly in
i the interaction equation for qualifying the bolts and were later converted

to tension for evaluating the inserts. This interaction equation was doc--

unented by both RLCA (Reference 4.17) and SWEC-PSAS (Reference 4.18).
|

This method of analysis represents a conservative means of transferring
,

shear and torsion loads f rom the tube steel to the bolts. Single tube
! steel members, subject to torsion, were modified by outriggers installed
j

at the connections to eliminate the moment on the bolt.'

I Attachment 4-5 of CPPP-7 provides the modeling procedure for qualifying
:

|
the Richmond insert when used in conjunction with tube steel for all sup-
port configuration types, including the proper interaction equation for

;

qualifying the bolts / rods.
;

{ 2.6 Allowable Spacing -

|

|
Attachment 4-5 of CPPP-7 specified spacing requirements and the effects of

|
reduced spacing on Richmond insert allowables. A project-wide program on

|
Richmond insert spacing, conducted by the SWEC Civil / Structural Group as

:
t

Al-3
)
;

i

|



. - _ _ _ _ _ _ _ _ _ _ _ _ _ -

!

discussed in the Civil / Structural PSR (Reference 4.13), is being imple-
mented (also see Subsppendix A28, Sections 1.1 and 2.1).

,

2.7 Allowable Shear Loads .

TU Electric performed additional tests (see Section 2.1 above and Refer-
ecces 4.11 and 4.12) to establish shear allowables for all discrete sizes ,

of Richmond inserts used at CPSES including the 1 1/2 in. Richmond insert. ;

Design allowable values were based on these tests.

2.8 Thermal Expansion of Long Tube Steel Members

The effects of thermal expansion on long tube steel members anchored by
two or more inserts was evaluated by RLCA in Reference 4.19, and Itaits on
tube steel length were established.

Attachment 4 5 of CPPP-7 provides limits on tube steel length of long tube
steel members anchored by two or more inserts due to the effects of
LOCA-induced thermal expansion.

2.9 Tube Steel Local Stress

SWEC-PSAS developed and implemented a procedure for the evaluation of lo-
cal stresses due to nuts bearing on tube steel walls. This was incorpo-

rated into Attachment 4-13 of CPPP-7. For additional discussion of this ,

( issue, refer to Subappendix A21, Section 2.0.

2.10 Oversized Holes

SWIC-PSAS procedures assume equal distribution of shear loads resulting
f rom rod and hole fit-up tolerances, where tubing is anchored by two or
more Richmond inserts. However, for Richmond inserts and threaded rods
with high shear interaction ratios (greater than 0.25), potential unequal
shear loading is addressed by checking that these Richmond inserts and

,

rods are capable of resisting twice the calculated shear (Reference 4.20).
,

2.11 Misuse of Allowable Loads

The SWEC-PSAS procedure for the validation of Richmond inserts and bolts
(Attachment 4-5 of CPPP-7) requires separate evaluations for the insertsj and for the threaded rods / bolts using specified allowables and interaction
equations.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting t roa . resolution of issues in
Subsppendixes Al through A35 were determined to be reportable under
provisions of 10CTR50.55(e) (see Subsppendix 32, SDAR-CP-86-72).

!Al-4 !
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* The corrective action to resolve the issues regarding the analysis
and design of Richmond inserts used in conjunction with tube steel
was accomplished through the implementation of the criteria provided
in CPPP-7, Attachment 4-5 during the design validation.

* The preventive action for this issue is identified in Appendi:: C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/ Doi.2
Allegations), Sections VII and VIII, August 22, 1983

| 4.2 Reply to NRC Staff questions f rom W. A. Horin to G. Mizuno, June 11, 1984

43 Reply to NRC Staff questions, September 1984

| 4.4 Affidavit of CASE witness M. Walsh before the ASLB, September 11, 1984

! 4.5 Structural Embedments Specification No. 2323-SS-30, Revision 1, Gibbs &
' Hill, Inc., February 10, 1984

4.6 Richmond Inserts / Anchorages for Concrete Constructions, Bulletin No. 6,
Richmond Screw Anchor Co., 1971

4.7 Testimony of N. H. Williams in response to CASE questions of Febru-

l
ary 22, 1984, to CYGNA Energy Services, April 12, 1984

:

I 4.8 June 20, 1984, and August 9, 1984, meeting with NRC Staff discussing Rich-
mond Inserts' affidavit

4.9 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal Letter
|

No. 84056.120 dsted September 18, 1987

4.10 ACI Code 1971, Building Code Requirements for Reinforced Concrete,

American Concrete Institute, Detroit

1 4.11 TU Electric Test Report, Shear Tests on Richmond 1 1/2 in. Type EC-6W In-
| serts, March 30, 1983
1

4.12 TU Electric Test Report, Shear and Tension Loading on Richmond Inserts,
1 1/2 in. Type EC-6W and 1 in. Type EC-2W, April 19, 1984

l 4.13 TU Electric Units 1 and Common, Civil / Structural Project Status Report,
Revision 0, October 1987

4.14 ASTM Standard 488-76, Standard Test Methods for Strength of Anchors in
Concrete and Masonary Elements

i
t

4.15 AISC Specification for the Design, Fabrication, and Erection of Structural'

Steel for Buildings, 7th Edition, 1969 1

l
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%.16 RLCA Report No. RLCA/P142/01-85/003, Richmond Insert / Structural Tube Steel
Connection, Revision 0, September 10, 1986

|
4.17 RLCA Report No. RLCA/P142/01-86/008, Richmond Insert / Structural Tube Steel

Connection, Design Interaction Equation for Bolt / Threaded Rod, Revision 0,
September 10, 1986

4.18 SWEC-PSAS Report No. 15454.05-N(C)-002, Interaction Relation for a Struc-
tural Member of Circular Cross Section, May 1986

4.19 RLCA Report, Richmond Insert / Structural Tube Steel Connection Effect of
Thermal Expansion of Tube Steel on Richmond Inserts and Bolts

4.20 SWEC-PSAS Project Meuorandum 141, Unequal Shear Loading Effect on Richmond
Insert and Threaded Rods Used in Conjunction with Tube Steel
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SUBAPPENDIX A2

LOCAL STRESS - PIPING

1.0 Definition of the Issue

i The issue was (References 4.1 through 4.4) that local stresses in piping,
due to the relative displacements between the pipe and supports, were not
properly addressed at CPSES in the items listed below:

! 1.1 Zero Gap Restraints
| Zero gap restraints are box frame pipe supports with the specified

gap on the pipe support drawing less that the predicted radial ther-
mal expansion of the pipe. Therefore, these support types restrain
the radial thermal expansion of the pipe. The loads due to the re-
strained pipe expansion, combined with the mechanical loads, have the
potential to overstress the frame, welds, and pipe. In addition,

zero gap restraints used in conjunction with struts or snubbers are
,

potentially unstable.
I
| 1.2 Integral Welded Attachments (IWAs)

Integral welded pipe support attachments (IWAs), such as trunnions
and lugs, induce local stresses in the pipe wall. Ancnor supports

( (
|

with opposing trunnions att&ched to different support structures may
restrain the radial thermal pipe expansion and induce additional load'

in the pipe, trunnions, and support structures.

The load from restrained radial thermal pipe expansion, when combined
with the mechanical loads, has the potential to overstress the pipe,-

trunnion, welds, support structure, and support structure anchorage.

2.0 Issue Resolution

The issue of local stress on piping was resolved as follows:

2.1 Zero Gap Restraints

Frame-type pipe supports, designed to restrain the lateral movement
of the pipe through point, line, or surface contact, induce local
stresses in the pipe wall due to the bearing contact force. The is-
sue of local pipe stress due to bearing contact was resolved as

|
! follows:

2.1.1 Zero clearance box frames are eliminated or modified to
|

provide sufficient gaps to allow for the thermal' expansion
|

of the pipe in accordance with CPPP-7, Attachment 4-11.
The modification of zero gap restraints on struts or snub-
bers, to provide stability, is discussed in Subsppendix A4.

!

|A2-1

,_ __ _ . _ ._ _ _ _ _ . _ ___ _ _ __ _ . _ _ _ _ . . _ _ _ . _ ._-



. -

.

2.1.2 Guidelines were provided in CPPP-7, Attachments 4-6B and
4-6C, to assess the local longitudinal line/ point contact
and circumferential bearing stresses in piping restrained
by pipe support frames.

2.2 Integral Welded Attachments

CPPP-7, Attachment 4-6A provided simplified analysis methods for the
evaluation of pipe local stress at trunnions and lugs, with and with-
out pipe reinforcing pads. The local pipe stress for trunnions on

elbows is evaluated in accordance with PM-162. Local pipe stresses
at IWAs that did not meet the geometric limitations of the simplified
methods (such as multiple trunnions attached at the same location, or
pipe-through trunnions) were qualified based on finite element analy-
sis techniques.

| In accordance with CPPP-7, Section 4.6.4.1, supports with opposing
trunnions attached to different support structures were specially
analyzed to predict the additional load induced on the pipe, trun-
nion, support structure, welds, and support structure anchorage due

; to the restrained thermal expansion of the pipe. This load was added
|

to the thermal load due to the longitudinal thermal expansion of the
|

pipe to determine the thermal design load for the pipe local stress
evaluation and the design of the trunnion, support structure, welds,

! and support structure anchorage. The trunnion was then analyzed in,

accordance with CPPP-7, Attachment 4-6A ar discussed above.'
I

l

l' 3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under

P provisions of 10CFR50.55(e) (see Sul tpendix B2, SDAR-CP-86-72).

* The corrective action to resolve the local pipe stress issues with
zero clearance box frames was to eliminate the support or modify the|

j
i support to provide proper gaps between the pipe and support during

the design validation. The corrective action to resolve the stabili-
ty issue for zero gap restraints is discussed in Subsprendix A4. The

corrective action to resolve the local pipe stress issue with frames
and IWAs was to provide analysis methodologies cad acceptance crite-
ria consistent with licensing commitments in CPPP-7, Attach-

ments 4-6A, B, and C during the design validation. All local pipe

design validation analyses were performed in accordance withstress
these attachments.

* The preventive action for this issue is identified in Appendix C.
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4.0 References
|
'

4.1 CASE's Proposed Finding of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section IV, August 22, 1983.

4.2 CASE's Answer to Applicant's Statement of Haterial Facts as to which
| there is no Genuine Issue Regarding Consideration of Local Displace-

ments and Stresses, August 24, 1984.

4.3 CASE's Answer to Applicant's Reply to CASE's Answer to Applicant's
Motion for Sunnary Disposition Regarding Local Displacements and
Stresses, October 4, 1984.

4.4 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987.
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SUBAPPENDIX A3

WALL-TO-WALL AND FLOCR-TO-CEILING SL7 PORTS

1.0 Definition of the Issue
The issue (References 4.1 and 4.2) was that when a pipe support is at-
tached from floor-to-ceiling or wall-to-wall, the support members effee-
tively act as building structural members. Loadings due to the thermal
expansion of the frame, relative displacements between building attachment
points from seismic building movements, time-dependent displacements such
as concrete creep, and the cumulative effects of these could be signifi-

Since these loads and displacements were not considered in the de-cant.
sign, the potential existed for support members to become overstressed.

2.0 Issue Resolution

2.1 Floor-to-Ceiling and Wall-to-Wall (F-C/W-W) Supports

The large F-C/W-W frames were qualified for loading combinations that
include frame thermal expansion, differential building displacements

to seienic movements, long-term concrete creep, and live loads.due
Relative building displacements, long-term creep, and live load ef-

Thefects were demonstrated to be insignificant for corner supports.
loading combinations and the allowable stresses are delineated in
Attachment 4-19 of CPPP-7.

{
2.1.1 Large Frames Outside the Service Water Tunnel'

All large F-C/W-W frames, except those in the service water
tunnel, are being modified by adding slip joints.

2.1.2 Large Frames in the Service Water Tunnel

The large F-C/W-W frames in the service water tunnel were
assessed for stresses caused by floor live load, differen-
tial floor / wall displacements due to long-term concrete
creep, thermal expansion, and seismic excitation as speci-
fied in Section 2.1. Supports assessed as being inadequate
are being modified (Reference 4.3).

2.2 Corner Supports

A generic study of these supports was performed utilizing the assess-
ment methods in Section 2.1. The supports were then reviewed based
on the study results, and the designs were validated.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of this issue.
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* All the pipe support modifications resulting from resolution of is-| sues in Subsppendixes Al through A35 were determined to be reportable

under provisions of 10CFR50.55(e) (see Subsppendix B2,

SDAR-CP-86-72).
; The corrective action to resolve the issue with the proper evaluation*
j of floor-to-ceiling and wall-to-wall and corner supports was accom-,

plished through the implementation of the criteria of CPPP-7, Attach-
ment 4-19 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References
|
|
| 4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle

Allegations), Section VI, August 22, 1983
;

|
4.2 CASE's Partial Answer to Applicant's Statement of Material Facts, in

j the Form of Af fidavit of CASE Witness, Mark Walsh, August 27, 1984

4.3 SWEC-PSAS Report No. 15454.05-N(C)-013, Qualification of Wall-to-
Wall / Floor-to-Floor Supports, April 1987

.

4.4 SWEC-PSAS Report No. 15454.05-N(C)-012, Revision 1, Qualification of
Corner Supports, June 2, 1987

i
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SUBAPPENDIX A4
.

PIPE SUPPORT / SYSTEM STABILITY

1.0 Definition of the Issue

The issue (References 4.1 through 4.5) war that certain pipe support con-
figurations installed at CPSES were potentially unstable or their buckling
capacity was not properly evaluated. An unstable support is defined as a
support that can shift or move to an unqualified position. An unqualified
position is a position other than that assumed in the piping stress analy-
sis. A related issue was that the stability of the overall piping systems
must be assured.

1.1 Potentially Unstable Support Configurations
|

The following are configurations whose buckling capacity was not
properly assessed, or which were potentially unstable because they
had the potential to move axially along the pipe and/or rotate around
the pipe, creating a three-pin linkage system.

1.1.1 Zero-Clearance Box Frames Supported by Single
and/or Multiple Struts or Snubbers
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1.1.2 Uncinched U-Bolts on Single Strut or Snubber
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1.1.4 Trapeze Supports With U-Bolts
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1.1.5 Column-Strut Stability
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1.2 System Stability

The stability of the overall piping system is dependent upon the sta-
!

bility of each individual support. The issue was that if there werei

unstable supports in a piping system, then the overall system would
,

| be unstable.

2.0 Issue tienlution

2.1 Potentially Unstable Support Configurations
i
i

A4-3
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A stable support is a support that cannot shift or move to an unqual-
ified position. Unqualified position means a position that exceeds
the specified tolerances from the position assumed in the pipe stress
analysis.

The stability of supports was assured by qualifying column-strut sup-
ports and by modifying potentially unstable configurations in accor-
dance with CPPP-7, Section 4.2.4 and Attachment 4.9, as follows:

2.1.1 Zero-Clearance Box Frame Supported by Single or
Multiple Struts or Snubbers

These support types were either eliminated or modified,
such as by removing the existing box frame and replacing it
with a standard pipe clamp or rigid frame.

2.1.2 Uncinched U-Bolts on Single Strut or Snubber

|
All supports of this nature were eliminated or are being

l modified by replacing the U-bolt assembly with a design
consistent with the required support function.

2.1.3 Multi-Strutted Gang Support Frames

These supports were redesigned as rigid frames.

( 2.1.4 Trapeze Supports With U-Bolts

i All supports of this nature were eliminated or are being
riodified as described in Subsppendix A12, Axial, Rotation-
al, and Trapeze-Type Restraints.

|

2.1.5 Column-Strut Stability

| A procedure to evaluate the critical buckling load of a
column-supported strut was developed and is included in
CPPP-7, Attachment 4-9.

j

2.2 System Stability
i
, The stability of the overall piping system was assured by the
|
l following:

1) Each installed support was individually qualified to be stable
(in accordance with the definition in Section 2.1).1

'

system integrity was analyzed and qualified to. the ASME2) The
Section III, Division 1 Code allowables for deadweight', themal,
and applicable occasional loads (fluid transients) and seismic
excitations in three orthogonal directions.

A4-4
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3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subsppendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

The corrective action to resolve the issue of pipe support and system*
;

stability was accomplished through the analysis methods and support
,

|
modifications specified in CPPP-7, Section 4.2.4 and Attachment 4-9
during the design validation.i

* The preventive action for this issue is identified in Appendix C.

4.0 References

! 4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section III, August 22, 1983

4.2 CASE's Motions and Answer to TU Electric's Motions for Suassary Dispo-
sition Regarding Stability of Pipe Supports, October 15, 1984

:

4.3 Testimony of N. H. Williams in Response to CASE Question of
( February 22, 1984, to CYGNA Energy Services'

4.4 Letter to Mr. J. B. George of TU Electric from N. H. Williams of
CYGNA in reference to stability of pipe supports, April 30, 1985

4.5 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987.
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|
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I
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SUBAPPENDIX AS

PIPE SUPPORT GENERIC STIITNESS,

1.0 D finition of the Issue

1.1 Generic Stiffness Methodology

The issue (References 4.1 through 4.6) was that there is no assurance
that the assumed set of generic stiffness values used in the piping
stress analyses were sufficiently representative of the stiffnesses
of the installed supports. Therefore, the results of the pipe stress

i,

l analyses may not be valid.

Supports were designed to allowable stresses and to a deflection lim-
it of 1/16 in. for Level B (upset condition) loads. No check was
performed on the support stiffness, since it was assumed that the(

1/16-in. deflection limit would ensure that the actual support stiff-
acceptably close to the assumed values used in the pipingness was

stress analyses,

i 1.2 Pipe Support Stiffness Evaluation
'

t

! It was also noted that the flexibilities of all pipe support compo-

I.
nents, such as U-bolts and base plates, should have been included in
the support stiffness calculation.

1.3 Effect of Oversize Holes on Pipe Support Stiffness Evaluation

The bolt hole sizes for 1 in, diameter bolts were 1/16 in. larger
than allowed by the ASME Section III Code of record. The issue was

|
that these oversized holes were ignored in the pipe support deflec-,

tion check and therefore could have an unconservative impact on the
| seismic an:1ysis of the piping system.

| 2.0 Issue Resolution

f 2.1 Generic Stiffness Methodology

Pipe support stiffnesses were represented in the pipe stress analysis
in accordance with CPPP-7, Section 3.10.8.

,

!

The following approach was followed to develop a generic stiffness
f methodology for CPSES.'

2.1.1 Determination of Generic Values

The following three types of supports were selected from
the CPSES pipe supports installed in the plant:

1) Rigid supports, including frames and struts j

.
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2) Anchors

3) Snubbers

For rigid supports, generic values were analytically devel-
oped (Reference 4.7) for groups of pipe sizes. For snub-
bers, generic values were based on snubber sizes.

The generic values for anchore were developed in terms of
nondimensional values, which are independent of pipe sizes.
The nondimensional stiffness values of all sample anchors
for all pipe sizes can thus be used together in developing-

histograms.

2.1.2 Pipe Support Stiffness Histograms

For all the supports avaluated, stiffness values were
| calculated.

Histograms of the calculated stiffnesses (Reference 4.8)
were developed and representative values (median values)
determined.

|

| 2.1.3 Minimum Acceptable Stiffness for Use of the General Value

I To assure that the use of generic values produce valid pipe
stress analyses, a minimum stiffness value was established.,

| The minimum stiffness was determined with consideration of'

its effect on thermal, static, and dynamic responses
(Reference 4.7). This approach utilized simplified piping
models and fundamental engineering principles.

2.1.4 Screening Procedure
| Sefore the beginning of pipe stress analyses, each pipe

support was assessed to determine if its stiffness falls
above the minimum stiffness; if so, it was assigned the

j
generic stiffness. Wen a pipe support's stiffness had

| been determined to fall below the minimum value, the calcu-|

lated i:tiffness value was used in the pipe stress analysis
in lieu of the generic value. A set of CPSES generic
stiffness values and acceptable minimum values have been
incorporated in the design criteria, CPPP-7,

Section 3.10.8.

2.2 Pipe Support Stiffness Evaluation ,

In accordance with CPPP-7, Section 4.3.2.2., the stiffness of each
component in the support assembly, such as vendor-supplied compo-
nents, structural members, and base plates was assessed in the evalu-
ation of the support stiffness.

AS-2

.-_ , .- , . - - _ - . - . _ _ - . , - _ - . . _ . _ . _. . . _ . . .



'

i

|

To facilitate the support stiffness evaluation, the stiffnesses of
commonly used supports and subassemblies have been provided in grrph-
ic and tabular forms and incorporated in Attachment 4-18 of CPPP-7.

|

2.3 Effect of Oversize Bolt Holes on Pipe Support Stiffness Evaluation
|

| As discussed in Subappendix A13, Bolt Hole Gaps, CPSES anchcr-bolt
hole sizes were in compliance with ASME 1985 Summer
Addenda NF-4721(a) and are not oversized. Therefore, consistent with

|

|
industry practice, the effects of bolt hole gaps were not included in

| the support stiffness assessments.
1

! 3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

L * Pipe support modifications resulting from resolution of issues in
| Subappendixes Al through A35 were determined to be reportable under

provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

* The corrective action to resolve the issues regarding pipe support
generic stiffness was accomplished by implementing the procedures
provided in CPPP-7, Sections 3.10.8 and 4.3.2 and Attachment 4-18
during the design validation.

(
* The preventive action for this issue is identified in Appendix C.

,

4.0 References

4.1. CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations) Section IX, August 22, 1983

4.2 Affidavit of CASE Witnesses J. Doyle and M. Walsh, CASE'c Partial
Answer to Applicants' Statement of Material Facts as to which there
is no Genuine Issue Regarding Applicants' Use of Generic Stiffnesses
Instead of Actual Stiffnesses in Piping Analysis, August 24, 1984,
and August 27, 1984

i 4.3 CYGNA Phase 3 Final Report, TR-84042-01, Revision 1, Appendix J,
Note 8, November 20, 1984

4.4 N. H. Williams (CYGNA) letter to V. Noonan (USNRC), Open Items Asso-
ciated with Walsh/Doyle Allegations, CYGNA Letter No. 84042.022 dated

|

January 18, 1985

4.5 Testimony of N. H. Williams in response to CASE quesilons of

|
February 22, 1984, to CYGNA Energy Services

4.6 CYGNA Pipe Support Review Issues List Revision 4, CYGNA Letter
No. 84056.120 dated September 18, 1987
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SUBAPPENDIX A6

UNCINCHED U-BOLT ACTING AS A WO-WAY RESTRAINT

1.0 Definition of the Issue

The issue (References 4.1 and 4.2) was that certain uncinched U-bolts at-
tached to rigid frames were modeled and analyzed as one-way restraints
(i.e., as providing restraint in the direction parallel to the axis of the
threaded portion of the U-bolt) but will actually behave as two-way re-
straints (i.e., as stated above and laterally). This was viewed as having
a two-fold effect:

1.1 Modeling

Failure to include the two-way restraining action of the U-bolts may
,

I invalidate the results of pipe stress analyses that utilized U-bolts
| modeled es one-way restraints.

1.2 Uncinched U-Bolt Qualification Guideline

! Such U-bolts may not meet the manufacturer's recommended interaction
I limits when the lateral loads are applied.

|
' 2.0 Issue Resoletion

(
j 2.1 Modeling

,
2.1.1 For pipe sizes equal to or greater than 8 in. NPS,

! uncinched U-bolts were replaced in the model with a compo-
nent commensurate with the support function.

2.1.2 In the piping analysis, uncinched U-bolt supports for pipe
sizes 6 in. and smaller that are attached to rigid frames
were modeled as two-way restraints.

| 2.2 Uncinched U-Bolt Qualification Guideline
|
l 2.2.1 STRUDL models of U-bolts were developed to derive the

| stiffness value and resultant loading (moment, shear, and
tension) at the attachment to the frame. For statie (i.e.,

| signed) loads, a friction coefficient of 0.3 was considered
to act in the axial direction of the pipe. Resolution of!

the friction issue is discussed in Subappendix A7.

2.2.2 Based on the above STRUDL analyses, allowable U' bolt load-

ratings were developed.

2.2.3 The uncinched U-bolt qualification procedure was incorpo-
rated in Section 4.2.5.2 and Attachment 4-3 of CPPP-7.
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2.2.4 Stiffness values for uncinched U-bolts, modeled as two-way
restraints were developed and issued in CPPP-7, See-
tion 4.3.2.2 and Attachment 4-18.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of the issue.

Pipe support modifications resulting from resolution of issues in*

Subsppendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

6 The corrective action to resolve the concern of U-bolts acting as
two-way restraints was accomplished by implementing the criteria of
CPPP-7, Sections 4.2.5.2 and 4.3.2.2, and Attachments 4-3 and 4-18
during the design validation.

* The preventive action for this issue is identified in Appendix C.|

4.0 References

| 4.1 CASE's Proposed Findings of Fact and Conclusions of Law, (Walsh/Doyle
Allegations) Section II, August 22, 1983

4.2 CASE's Answer to Applicant's Motion for Summary Disposition of CASE's( Allegations Regarding U-Bolts Acting as Two-Way Restraints,,

August 20, 1984

l
1

r
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|
|

|

|
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SUBAPPENDIX A7

FRICTION FORCES

1,0 Definition of the Issue

The issue (References 4.1 through 4.4) was that friction loads were not
considered in the original pipe support cesigns when the predicted pipe
movement was less than 1/16 in.

2.0 Issue Resolution

Friction loads were considered in the validation of pipe supports at
CPSES. Section 4.7.3 and Attachment 4-7 of CPPP-7 required that friction
be considered in all load cases for noneyclic loads (i.e. , static and/or
steady state loads) regardless of the magnitude of pipe movement.

3.0 Corrective and Preventive Action

* No additional issues were discovered during the review and resolution
of the issue.

| * Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

( * The corrective action to resolve the issue of friction forces was(,

accomplished through the implementation of the criteria provided in
CPPP-7, Attachment 4-7 during the design valiation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XVI, August 22, 1983.

{ 4.2 CASE's Answar to Applicants' Motion for Summary Disposition Regarding
^

Consideration of Friction Forces in the Design of Pipe Supports with
|

Small Thermal Movements, August 6,1984.
;

4.3 CASE's Answer to Applicants' Reply to CASE's Answer to Applicants'
Motion for Summary Disposition Regarding Consideration of Friction
Forces, October 1, 1984.

| 4.4 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987 -

i

!

.

A7-1

_ . . - - - _ - - _ - - _ - . _ - - - - - . - - . ,_ _ _- - . . _ . __-



.

SUBAPPENDIX A8

AWS VERSUS ASME CODE PROVISIONS

1.0 Definition of the Issue

The issue (References 4.1 through 4.4) was that certain aspects of weld
design, welding practices, and the effects of punching shear (local
stress) on structural members were not adequately addressed. The items
discussed are grouped into the following four groups:

~

1.1 Skewed T-joint Welds

The issue was that the effective throats of skewed T-joint welds were
incorrectly calculated in the original design. The AWS angle limita-

| tion between the joined parts was violated in the evaluations of
I skewed T-joint welds at CPSES.

1.2 Effective Throat of Flare Bevel Welds

The issue was that since the ASKE Code does not adequately address
the determination of the effective throat for flare bevel welds,
there is no assurance that the evaluations of these welds were prop-
erly performed.

( 1.3 Welding Practices

' The issue was that since the ASME Code does not adequately address
various welding practice related items such as preheat requirements,
cap welding, weave welding, downhill velding, drag and work angles
(which limit the space allowed for welders to function), and lap

,

| joint requirements, that these welding processes may not have been
| properly addressed in the existing welding procedures.
|

| 1.4 Punching Shear (Local Stress)

The issue was that punching shear has not been considered in the de-
signs at CPSES since the ASME Code does not adequately address this

|

i subject. Local stresses, which can be significant, develop in the
immediate vicinity of the joint between two members. Based on the
relative sizes of items joined, one member tends to punch through the
wall of the other.

2.0 Issue Resolution

2.1 Skewed T-Joint Welds

Pipe support welds at CPSES were installed ,in accordance with Weld
Procedure BR-WPS-11032. Weld configurations contained in this proce-
dure were qualified by testing in accordance with ASME Section III,
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Subsection NF requirements; therefore, the limitations of

prequalified welds did not apply.

Guidelines for the design validation of the effective throat of
skewed T-joint welds were incorporated in CPPP-7, Attachment 4-2.
These requirements were consistent with AWS D1.1.

2.2 Effective Throat of Flare Bevel Welds

Resolution of the issue regarding the determination of the effective
throat for flare bevel welds is addressed in Subappendix A10.

2.3 Welding Practices

Resolution of the issues regarding inadequate weld procedure-related
items is addressed in Subappendix A27.

2.4 Punching Shear (Local Stress)

Resolution of the issue regarding the evaluation of local stresses in
the walls of structural pipe support members is addressed in
Subappendix A21.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution( *

of this issue.
L {

Pipe support modifications resulting from the resolution of issues in*

Subappendixes Al through A35 were determined to be reportable under
, provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

i * The corrective action to resolve the issue of AWS versus ASKE Code
provisions was accomplished through the implementation of the crite-
ria provided in Section 4.4 and Attachment 4-2 of CPPP-7 during the
design validation.

* The preventive action for this issue is identified in Appendix C.|

4.0 References
!

|
4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle

|
allegations), Section V, August 22, 1983.

i

| 4.2 CASE's Answer to Applicant's Statement of Material Facts as to which
I there is no Genuine Issue Regarding Certain Case Allegations Regard-

ing AWS and ASME Code Provision: Related to Design- Issues,

August 4, 1984.
.

4.3 NRC Staff Response to Applicant's Motion for Summary Disposition on
AWS and ASME Code Provisions on Weld Design, November 2, 1984.
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4.4 Affidavit of David Terao on AWS and ASME Code Provstions on Weld De-
sign, November 2, 1984.
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SUBAPPENDIX A9

A500, GRADE B TUBE STEEL

1.0 Definition of the Issue

The original design of CPSES pipe supports used a design yield strength Sy
of 42 ksi for A500, Grade B, tube steel (cold formed) in accordance with
ASME Code Case N-71-9. Later versions of ASME Code Cases N-71-10 through
N71-14 revised the yield strength from 42 ksi to 36 ksi. Therefore, the

issue (References 4.1 through 4.4) was that all designs for tube steel
supports at CPSES should be revised to incorporate the lower design yield
strength.

2.0 Issue Resolution

2.1 Basis of ASME Code Case Revision

The basis of the ASME Section III NF Code Committee revision of ASME
Code Case N-71-9 (42 ksi) to N-71-10 (36 ksi) is the concern that the
yield strength in the heat-affected zone at weldsents could be
slightly reduced. Since test data were not available at the time to
quantify the reduction, the ASME Section III Code allowable for A500
Grade B (cold-formed tube steel) was reduced to that of A501 (bot-
fo rmed) . The Code Committee's action was considered a conservative

( measure.
'

The Code Committee has evaluated test data on this issue. The test
data demonstrate that the yield strength in the heat-affected zone of
A500 Grade B tube steel is not reduced below 46 ksi.

ASHI Code Case N-71-15, which specifies Sy = 46 ksi for A500 Grade B7
tube steel in rectangular shapes, was issued in December 1986.

|

! 2.2 SWEC-PSAS Validation
| The design of pipe supports using A500, Grade B tube steel at CPSES

were validated using a yield strength of 36 ksi in accordance with
CPPP-7, Section 4.7.2.1.

Pipe supports where the calculated stress exceeded 36 kai but did not| exceed 42 kai were not modified. The yield stress of 42 kai is based
i on ASME Section III Code Case N-71-9 which is consistent with CPSES
! licensing commitments and is acceptable and conservative in light of

ASME Section III Code Case N-71-15 which specifies the allowable
yield strength of A500 Grade B tube steel as 46 ksi.

3.0 Corrective and Preventive Action
i No additional issuer were discovered during the review and resolution
i

*

of this issue.
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* Pipe support modifications resulting from resolution of issues in
Subappendix Al through A35 _were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

The corrective action to resolve the A500, Grade B tube steel issue*
accomplished through the implementation of criteria provided inwas

CPPP-7, Section 4.7.2.1, during the desf n validation.E

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 Affidavit of W. P. Chen on Revised A500 Steel Yield Values,
! May 29, 1984
|

4.2 Testimony of N. H. Williams in Response to CASE Questions of
February 22, 1984, to CYGNA Energy Services

1

4.3 Meeting Between CASE and TU Electric with SWEC in Attendance, Large
Bore Pipe Supports, March 12, 13, and 14, 1987

4.4 CYGNA Pipe Support Review Issues List, Revision 4, Transmittal Letter
No. 84056.120 dated September 18, 1987

(
1
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|
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|
|
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|
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SUBAPPENDIX A10

_UJ,E STEEL SECTION PROPERTIEST

1.0 Definition of the Issue
,

1.1 Section Properties

The section properties for A500 Grade B cold-formed tube steel used
in the pipe support design at CPSES had been obtained from three au- *

thoritative source documents. Each source document listed small dif-
ferences in section properties based on different nominal corner
tangent radii (RT) as follows:

{ AISC Manual of Steel Construction, 7th Edition, RT E 3t.a.

|
(t = thickness of tube steel wall)

!

b. 1974 Welded Structural Tube Institute (WSTI) Manual of Cold-
Formed Welded Structural Steel Tubing, RT E It.

AISC Manual of Steel Construction, 8th Edition, RT = 2t.c.

These small differences in nominal section properties led to the con-
tention that tube steel milled prior to 1980 had different corner

| ( radii and that tube steel had been procured for use at CPSES both
>

prior to and after 1980. Therefore, the issue was that the vintage
( of the tube steel must be established and the proper section proper-

ties used (References 4.1 and 4.2).

1.2 Effective Throat of Flare Bevel Welds

The 8th Edition of AISC states that the effective throat of flare
bevel groove welds is t* c=an/16 R unless it can be established that a5

larger effective throat be ebtained. The design of flare bevel
welds at CPSES used two different effective throats of t, = 0.645t
and t, = t.
Because of the differences in assumed corner radii of tube steel, the

| effective throat evaluation of flare bevel welds was questioned.'

/

1.3 Bolt Hole Effects
The issue was that the effect of bolt holes on section properties had
not been considered in the design.

.

.
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2.0 Issue Resolution

2.1 Section Properties

reviewed the material manufacturer's dimensional standards forSWEC
A500, Grade B tube steel supplied to CPSES.

review was performed for ASTM A500 (standard specification forThe
cold-formed welded and seamless structural tubing in rounds and
shapes), which included a 12-year span starting from issue date 1974

Since the standard mill tolerances did not change dur-through 1986,.
ing this period of time, it was concluded that the fabrication toler-
ances and section properties of tube steel members in CPSES have been
maintained to a consistent standard.

SWEC-PSAS also confirmed that Welded Steel Tube Institute (WSTI)amended its 1974 issue to agree with the 8th Edition of the AISC.(

i' This amendment is the latest revision to date. These section proper-
ties are based on a nominal corner tangent radius of 2t and are con-
sidered representative of cold-formed tube steel. ,

i

I SWEC-PSAS resolutions are summarized as follows:

The use of section properties in AISC Manual of Steel Construc-
tion, 8th Edition is appropriate, since it repr.sents the actual

*

( cold-formed tube steel used at CPSES.

The 8th Edition of AISC is used by SWEC-PSAS in the selection ofI *

section properties for structural tube steel.

* SWEC-PSAS surveyed tube steel corner dimensions on installed
at CPSES (Reference 4.3) and confirmed that the in-| supports

stalled supports have a nominal 2t corner radius.

specifies that structural tube steelSection 4.3.2.1 of CPPP-7
section properties are selected from the 8th Edition of the AISC

*

steel manual.

I 2.2 Effective Throat of Flare Bevel Welds
survey of tube steel dimensions on installedSWEC-PSAS performed a

ASKE Section III, Subsection NF pipe supports at CFSES and weld teststo determine the appropriate effectiveconfigurationsof worst-case Based on
to be used for flare bevel welds (Reference 4.3).

the results of this survey, it was concluded that an effective throatthroat

= t - 1/16 in is justified for all tube sizes except TS 2 x 2.= t - 1/8 in. As
of t"TSFor 2x2 sections, an effective throat t'

appropriate. .

A10-2
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Existing welds on TS 2x2 sections are qualified to the t =

t- 1/8 in. criteria, unless it is verified that the weld has a
larget ef fective throat by performing a field inspection of the weld
in accordance with the methods described in SWEC-PSAS Project Memo-
randum No. 140 (PM-140).

Specification No. 2323-MS-100 was revised on March 2,1987 to assure
that an effective throat of t =t- 1/16 in. is achieved for welds
on TS 2 x 2 tube steel for any' subsequent work.

Section 4.4 and Attachment 4-2 of CPPP-7, as amended by SWEC-PSAS
PM-140, specify the effective throats of flare bevel welds.

2.3 Bolt Hole Effects

The section properties for tube steel are reduced for the effects of
bolt holes as required by CPPP-7, Section 4.3.2.1 which is in accor-
dance with the requirements of ASME Section III, Appendix XVII
requirements.

3.0 Corrective and Preventive Action
l No additional issues were discovered during the review and resolution*

of this issue.

( * Pipe support mod.'.fi ca tions resulting from resolution of issues 10
Subappendix Al tbtough A35 were determined to be reportable under

g provisions of 10CFR50.55(e) (see Subippendix B2, SDAR-CP-86-72).

The corrective action for tube steel section properties and bolt hole*

ef fects was provided in Section 4.3.2.1 of CPPP-7. The corrective
,

action for the effective throats of flare bevel welds was accom-
f

plished through the implementation of the criteria provided in Attach-
ment 4-2 of CPPP-7 and SVEC-PSAS PM-140 during the design validation.'

* The preventive action for this issue is identified in Appendix C.
|

4.0 References

41 CABE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XVIII, August 22, 1983

;

4.2 CASE's Answer to Applicants' Statements of Material Facts as to Which
There Is No Genuine Issue Regarding CASE's Allegations Regarding Sec-
tion Property Values, August 12, 1984

4.3 SWEC-PSAS Report Ne.15454-N(C)-004, Survey of Structural Tube Steel
Dimensions to Verify the Effective Throat . of Flare Bevel Welds,
h ech 1987
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SUBAPPENDIX All

U-BOLT CINCHING

1.0 Definition of the Issue

The following issues (References 4.1 througn 4.6) were raised regatding
the use of cinched U-bolt supports with single struts or snubbers.

1.1 Evaluation of the Cinched U-Bolt Assembly

The stresses in the run pipe, the U-bolt, and the support esass-piece
due to the combined effect of preload (i.e. , cinching), pipe thernal
and pressure expansion, and external loadings were not considered in
the design of the cinched U-bolt supports.

1.2 Use of SA-36 and A107 Material for Cinched U-Bolts.

1.2.1 Preload Maintenance

SA-36 material is similar to A307 material, which is prohibited
in the AISC Code, 7th Edition, Table 1.5.2.1, as bolting materi-'

al in friction connections. Maintenance of joint preload is the
underlying issue.

1.2.2 Fatigue
[

ASME Section III, Appendix XVII, Table XVII-3230-1, Footnote 4,!

and AISC 7th Edition, Appendix B, Table B2, Footnote 4, recom-
!

mend that A307 bolts not be used in connecticas subject to,

! stress reversal. Fatigue of the A307 material is the issue.
| Both these issues regarding the use of A307 material were ex-
>

tended to the SA-36 U-bolt used in cinched U-bolt supports.

1.3 Preload-Torque Relationship

{ The established preload-torque relationship was questioned, especial-
ly in light of the potential for galling under U-bolt nuts while
tightening.

1.4 Stability of Cinched U-Bolt Supports

The stability of the cinched U-bolt pipe support assembly is depen-
dent on attaining and maintaining the required preload. In light of

uncertainty in the prelcad-torque relationship, as discussed inthe
Section 1.3, and the issue regarding the fatigue life and preload

ability of A307 material, as discussed in Section 1.2,maintenance
the stability of cinched U-bolt supports with struts and snubbers was
questioned.

A11-1
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f 2.0 Issue Resolution

Due to the extensive engineering effort required to validate cinched
U-bolt type supports with struts or snubbers, and the uncertainty in the
ability to attain and maintain required preload levels, all cinched U-bolt
supports with struts or snubbers are deleted or modified to other stable
support designs consistent with the required support functions.

3.0 Corrective and Preventive Action

* No additional issues were discovered during the review and resolution
of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

The corrective action to resolve the issues of 1) the proper evalua-*

tion of the pipe and cinched U-bolt assembly, 2) the use of SA-36
material in cinched U-bolts, 3) the preload-torque relationship,

i

snd 4) stability, is being accomplished through the elimination or'

modification of cinched U-bolt supports with struts or snubbers in
accordance with the criteria provided in CPPP-7, Section 4.2.5.1 used
during the design validation.

* The preventive action for this issue is identified in Appendix C.

( 4.0 References

4.1 CASE's Proposed Finding of Fact and Conclusions of Law, (Walsh/Doyle
Allegations) Section IV, August 22, 1983

I 4.2 ASLB Memorandum and Order at 27, 28, 33-41, December 28, 1983, and
reconsidered in Memorandum and Order at 25-6A, 20-4C,
February 6, 1984

4.3 Westinghouse Report No. WCAP-10620, U-bolt Support / Pipe Test,
i

July 1984

l 4.4 Westinghouse Report No. WCAP-10627, U-bolt Support Assembly Finite
Element Analysis, July 26, 1984

4.5 CASE Answer to Applicant's Statement of Material Facts as to Which
There is No Genuine Issue Regarding to Consideration of Cinched
U-bolts, Affidavit of CASE Witnesi J. Doyle, October 8, 1984

|

I 4.6 CYGNA Pipe Support Revice Issues List (RIL), Revision 4 Transmittal
Letter No. 84056.120 ds'v3 September 18, 1987

|

|

:
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SUBAPPENDIX A12

AXIAL / ROTATIONAL RESTRAINTS

1.0 Definition of the Issue

Three groups of axial and/or trapeze-type supports listed below use welded
lug or trunnion attachments to transfer loads to frames or component
hardware.

,

a. Single or dual trunnions with component supports

b. Non-trunnion compontnt supportz

* Trapeze supports with U-bolts
* Riser clamps with dual components
* Riser clamps with single component s.

t

c. Frame supports with lugs

The issues (References 4.1 and 4.2) regarding these specific types of sup-
ports are summarized as follows:

- 1.1 Rotational Load

The issue was that rotational restraint effects must be treated as a
primary load for the support design.

1.2 Eccentric Loading

The issue was that eccentric loading, which can result from effects
such as differential snubber lockup and support steel stiffness vari-

|
ations, must be considered in the design process.

I

1.3 Snubber Lockup

! The issue was that snubber end clearance ef fects may cause signifi~
cant increase in loads or invalidate linear analysis results.

t 1.4 Lug / Frame Design Load
|

The issue was that multiple lug configurations must consider a con-
servative loading distribution for lug and frame design.

1.5 Clearances .

The issue was that insufficient clearances or eccentricities may ex-
ert rotational restraint on the pipe.

|
: A12-1
|

|
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2.0 Issue Resolution

2.1 Rotational Load

The eccentric line of action of single component riser clamps and
single axis 1 trunnion, and the rotational resistance to the pipe of
dual trunnion-type supports, were modeled in the pipe stress analy-

|
sis. The pipe supports were design validated considering the result-
ing load as a primary load.

2.2 Eccentric Loading
i

The effect of differential snubber lockup in the dual trunnion sup-
port was addressed by increasing the design load on each trunnion
snubber and its supporting structure by 20 percent. The variation in
support steel stiffnesses for dual component riser clamps was ad-
dressed by limiting the acceptable variation in stiffness between the
supporting structures for each component and increasing the component
design load from 50 percent to 75 percent of the total support design
load.

Four lugs are typically used for nonintegral axial clamp supports.
Each lug was validated to 50 percent of the total load for dual com-
ponent supports modeled as a single component.

Dual component riser clamps with variations in support stiffnesces
| [ exceeding the acceptable value were modeled in the stress analysis as'

eccentric (one-sided) translational restraints, and the support is
being modified by the removal of the component on the softer side.
For such eccentrically modeled supports, the load for each lug is
based on statics with the assumption that all of the moment is react-
ed at the lugs, i.e., the clamp-to-pipe connection does not resist
the moment.

i

Trapeze supports with cinched U-bolts are being eliminated or modi-|

fied to provide a stable support configuration consistent with sup-
port function as discussed in CPPP-7, Attachment 4-8.

2.3 Snubber Lockup

To assure valid stress analysis results, snubber pairs used in dual
component applications (dual trunnions and ricer clamps) are matched

;

I as defined in Reference 4.3.

2.4 Lug / Frame Design Load
'

for rigid frame-type axial restraints were each validated forLugsi

the total load if only two lugs are used, or 50 percent of the total'

load if four lugs are used.

:
-
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Analysis of load distribution at lug / frame interfaces was based on
CPPP-7, Attachment 4-8, which maximized the critical stress in the
frame.

2.5 Clearances

The clearances between; the pipe and the frame and the lugs and riser
clamps and frame are controlled in accordance with CPPP-7, Attach-
ment 4-11 to assure proper function of the pipe support. Pipe sup-

3 port eccentricities are discussed in Section 2.2 above.

3.0 Corrective alid Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of f ssues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).

* The corrective action to resolve the issue of axial / rotational re-
straints was accomplished through the implementation of the criteria
in CPPP-7, Section 3.10.6.2 and Attachment 4-8 of CPPP-7.

* The preventive action it i- this issue is identified in Appendix C.
,

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XII, August 22, 1983

4

4.2 Affidavit of Case Witness Mark Walsh - CASE's Partial Answer to Ap-
plicant's Statement of Material Facts as to Which There was No Genu-
ine Issue Regarding Allegations Concerning Consideration of Force
Distribution in Axial Restraints, August 27, 1984

4.3 Nuclear Standard, Mechanical and Hydraulic Snubbers for Nuclear Ap-
plication, NE-E7-9T, September 1984, U.S. Department of Energy, Nu-
clear Energy Program

.

1

I
;
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SUBAPPENDIX A13

BOLT HOLE CAP

1.0 Definition of the Issue

Bolt hole gap, as used herein, refers to the radial clearance between an
anchor bolt and the bolt hole edge in pipe support member / base plates.
Issues regarding the effect of bolt hole gaps are as follows (Refer-
ences 4.1 to 4.4):

1.1 Oversized Holes

The issue was that bolt holes in support base plates are oversized.
Bearing connections are not allowed if the bolt hole is greater than
the standard size hole specified by the AISC Code.,

|
'

1.2 Shear Distribution

The issue was that it is impossible to predict how many bolts are
involved in the transfer of shear. Inelastic action that distributes
the shear load to all anchor bolts is appropriate for static loads
only.

( 1.3 Effect on Support Stiffness

* The issue was that the presence of gaps in joints under dynamic con-
ditions adversely affects the stiffness of the pipe support and its
seismic response. The usual procedure is to assume that two bolts

. react to the load regardless of the number of bolts in the pattern.

2.0 Issue Resolution

2.1 Oversized Holes
!
' Hole sizes allowed by the ASME Section III Code, paragraph hT-4721,

were compared to existing hole sizes at CPSES as shown below.

ASME Code Table NF-4721(a)-1 specifies the allowable bolt hole sizes
for bearing-type connections as fellows:

Bolt Size Hole Sig

Equal to or less than 1 in. Bolt diameter +1/16 in.
Between 1 and 2 in. Bolt diameter +1/8 in.

The allowable bolt hole sizes of the installed CPSES base plates were
as follows:

,

A13-1
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Hole SizeBolt Size

Equal to or less than 3/4 in. Bolt diameter +1/16 in.
Bolt diameter +1/8 in.1 in, to 1 1/2 in.

Therefore, it was concluded that only the bolt holes for 1-in. diame-
ter bolts at CPSES have an allowable size larger than the code allow-

.

able (by 1/16 in.). The 1985 Summer addenda of the ASME Section III
Code, paragraph NF-4721(a) clarified that for anchor bolts, the hole
size may be increased by 1/16 in. over the values specified in
Table NF-4721(a)-1.

ASME Section III, 1985 Summer Addenda NF-4721(a) was added to the
CPSES Code of Record in CPPP-7, Sectica 2.2, and Specification

No. MS-46A (Reference 4.5).

2.2 Shear Distribution
~

Design of base plate connections at CPSES is based on standard steel
design practices where equal shear load sharing among bolts is used.
This practice is described in References 4.6 and 4.7, which compare
the ultimate shear load sharing in plate connections to the equal
distribution assumed at design levels. -

Support designs at CPSES were examined and it was concluded that the
( Richmond insert to tube steel connection may not be covered by these

Therefore, Richmond insert to tube sceel connec-normal practices.
tion designs are reviewed in accordance with SWEC-PSAS Project Memo-
randum No. 141 (PM-141) to confirm that unequal shear load sharing is

'

not an issue.

2.3 Effect on Support Stiffness

The effect of bolt hole gap on support stiffness is discussed in
Appendix AS..

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of the issue.
modifications resulting from resolution of issues in

* Pipe support
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).

The corrective action to resolve the bolt hole gap issue was accom-*

plished through the implementation of the criteria provided in
CPPP-7, Attachments 4-4 and 4-5, SWEC-PSAS PM-141, and Specification*

No, MS-46A during the design validation.

* The preventive action for this issue is identified in Appendix C.
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4.0 References
CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle4.1
Allegations), Section XXI, August 22, 1983

4.2 CASE's Answer to the Applicants' Statement of Material Facts in the
Form of Affidavit of CASE Witness M. Walsh, August 12, 1984

4.3 CYGNA's response to CASE Question No. Doyle 16

CASE's 4th Round Answer to Applicants' Reply to CASE's Answer to Ap-4.4 ofplicants' Motion for Summary Disposition Regarding the Effects
Gaps, December 19, 1984

Comanche Peak Nuclear Safety Class Pipe Hangers, and Supports Specifi-4.5
cation No. 2323-MS-46A, Revision 7. July 6, 1987

B. Kuzmanovic and N. Williams, Steel Design for Structural Engineer,4.6
2nd Edition, 1983, Prentice Hall, h e., page 321

C. Salmon and J. Johnson, Ster.1 Structures Design and Behavior, 1971,4.7
Intext Educational Publisheta

;

l

|

,
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|

4
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SUBAPPENDIX A14

OBE/SSE DAMPING
,

J

1.0 Definition of the Issues
The issue (References 4.1 to 4.4) was that the improper desping values
were used in the stress ar.alysis at CPSES. ,

1.1 NRC Regulatory Guide 1.61 Desping

The issue was that piping systems containing active components (e.g. ,
valves) used the damping for piping which was higher than the damping
prescribed by NRC Regulatory Guide 1.61 (Reference 4.5) for active '

valves.
t

I
Damping values higher than the allowables in NRC Regulatory

-

Guide 1.61 were t. sed in the pipe stress analysis at CPSES.
;

3.2 Damping for Mixed Size Piping r

The issue was that in certain pipe stress analysis packages which are
comprised of piping of dif ferent sizes, the desping values for the
12-in, or greater piping were used even though the pipe stress analy-:

( sis package contained piping smaller than 12 in. ,

4

.
'

2.0 Issue Resolution

2.1 NRC Regulatory Guide 1.61 Damping

CPPP-7 Section 3.4.5.4.1 specified the use of NRC-recommended damping
values for piping addressed in NRC Regulatory Guide 1.61. In fact,

the NRC has recently approved the higher damping values for piping
j contained in ASME Code Case N-411 (Reference 4.6). There-systems

fore, the lower damping for active components in NRC Regulatory
| Guide 1.61 is not applicable to the CPSES piping system analysis.
|

2.2 Damping for Mixed Size Piping

CPPP-7 specified that mixed-size piping systems (containing pipes
above and below 12-in. NPS) are conservatively evaluated with the
lower damping values of NRC Regulatory Guide 1.61.

Use of the damping values specified in ASME Code Case N-411 that are
applicable to all pipe sizes was approved for implementation at CPSES.

|

|
by the NRC Staff. CPPP-7 authorized the use of Code Case' N-411 for

|
all systems, including mixed-size CPSES piping systems, except where

I stress analysis is performed usius the Independent Support Motion ,

Method.

A14-1
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3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

All the pipe support modifications resulting from resolution of is-*

sues in Subsppendix Al through A35 were determined to be reportable
under provisions of 10CTR50.55(e) (see Subappendix B2,
SDAR-CP-86-72).

* The corrective action to resolve OBE/SSE dasping issue was accom-
plished through the implementation of the criteria provided in

*

CPPP-7, Section 3.4.5.4.1 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XXII, August 22, 1983

4.2 CASE's Answer to Applicant's Motion for Summary Disposition Regarding
Alleged Errors Made in Determining Damping Factors for OBE and SSE
Loading Conditions, August 6, 1984I

( 4.3 CASE's Answer to Applicant's Reply to CASE's Answer to Applicant's
Motion Regarding Alleged Errors Made in Determining Damping Factors

I for OBE and SSE Loading Conditions, October 2, 1984

| 4.4 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
; Letter No. 84056.120 dated September 18, 1987
!

! 4.5 USNRC Regulatory Guide 1.61, Damping Values for Seismic Design of
Nuclear P9wer Plants, October 1973

4.6 NRC Letter from V. S. Noonan to W. G. Counsil dated March 13, 1986
Evaluation of Request for Use of ASME Code Cases N-397 and N-411

|

|

|

|

|
,

.
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SUBAPPENDIX AIS

SUPPORT NASS IN PIPING ANALYSIS
;

1.0 Definition of the Issue
i The issue was that the mass contribution of the support to the piping sys-

tem is significant and it cannot be omitted from the analysis

(Reference 4.1).

| The support tass contribution to the piping model was not always consid-
ered in the CPSES pipe stress analysis, because it was considered small
relative to the total mass of the piping system.

2.0 Issue Resolution
eccentric and noneccentric, was accounted for in pipeThe support mass,

atress analyses in accordance with CPPP-7, Section 3.10.4. A detailed
procedure for pipe support mass determination and inclusion in the piping
system analysis was included in Attachment 3-4 of CPPP-7, with additional
guidance on the modeling of eccentric mass included in Attachment 3-11.

3.Q Corrective and Preventive Action
No additional issues were discovered during the review and resolution( *

< of this issue.'

All the pipe support modifications resulting from resolution of is-*

sues in Subsppendixes Al through A35 were determined to be reportable
under provisions of 10CFR50.55(e) (see Subsppendix B2,

SDAR-CP-86-72).
!

The corrective a: tion to resolve the support mass in piping analysis*

!
issue was acecaplished through the implementation of the criteria
provided in 'PPP-7, Attachments 3-4 and 3-11 during the design
validation.

* The preventive action for this issue is specified in Appendix C.

4.0 References

CASE'S Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle4.1
A11egationt), Section XIV, August 22, 1983

~

l

|

I
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SURAPPENDIX A16

PROGRAMMATIC ASPECTS AND QA
INCLUDING ITERATIVE DFSIGN

1.0 Definition of the Issue
The following miscellaneous issues with programmatic aspects and QA were
identified (References 4.1 and 4.2).

1.1 Fragmented Responsibility and Interface Control

The issue was that inadequate interface control and fragmented re-
sponsibilities between analysis, design, and construction phases of
piping and support design phases resulted in numerous inadequacies

j and inconsistencies.

1.2 Iterative Design

The issue was that the identification and correction of design errors
was delayed until the end of the iterative design process.

.
.

1.3 Quality Assurance and Personnel

I The issue was that calculations did not follow project guidelines for
No standards were specified for the qualificationquality assurance.

of personnel at different levels.,

!

1.4 Timeliness
.

|
The issue was that problems which were generic in nature were not

j resolved promptly, resulting in numerous deficiencies of a similar
nature.

1.5 Construction and Field Changes

The issue was that procedures for construction and installation were'

inadequate and were not kept up to date. Field changes were not ap-
proved, and resulted in calculations justifying as-built conditions.

|

1.6 Procedures

The issue was that frequent changes and lack of adequate control ofi

procedures resulted in many violatiens of the procedures.
*

.
,

I 1.7 Calculation Errors
i
I The issue was that in random checks of calculations, numerous errors

were found.

; A16-1'
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1.8 Miscellaneous

The issue was that various other issues were raised regarding the
updating of criteria and the adequacy of various practices used in
design / qualification activities. ,

2.0 Issue Resolution

SWEC-PSAS's Management Plan for Project Quality, CPPP-1 (Reference 4.3),
,

outlines SWEC-PSAS's approach to resolving the various programmatic issues
through issuance of Project Procedures, which implement SWEC corporate

(Engineering Assurance Procedures, and Quality Standards).procedures The in-CPPP-1 addresses each of the 18 criteria of 10CFR50, Appendix B.
dividual issues listed in Section 1.0 are resolved as follows:

2.1 Fragmented Responsibility and Interface Control

issue of fragmented responsibility between piping analysis andThe
support design was resolved by the integrated design process in the
SWEC-PSAS validation program.

All ASME Section III Code Class 2 and 3 piping systems and all ASME1

Section III Code Class 1, 2, and 3 supports were validated by,

SWIC-PSAS in accordance with CPPP-7 which provides consistent crite-
ria for both pipe stress analysis and pipe support design. Each pipe
stress analysis package was reviewed in accordance with Section 7.3g

of CPPP-6, as a system, by pipe stress and pipe support engineers to
that the interactions between the pipe stress and the pipeI assure
efforts are properly accounted for in the SVTC-PSAS portionsupport

of the Corrective Action Program (CAP).

As part of the integrated design process, interfaces between saaly-
sis, design, and construction are controlled in acecrdance with
CPPP-6. Personnel performing the validation effort are trained by
project management in the use of the applicable project procedures.a

,

2.2 Iterative Design

Design criteria changes were issued during the pipe stress and pipe
support validation by means of controlled documents (project memoran-

Prompt review was required for any de-da) and revisions to CPPP-7.
,

|
sign criteria changes containing the potential for support modifi-[

cation.

As-built verification of piping and pipe supports is being performed
as part of the PCNVP. All modifications are provided to TU Con-
struction via procedurally controlled design change documentation

| prepared by SVEC-PSAS.

,

l
A16-2'
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2.3 Quality Assurance and Personnel

SWEC-PSAS's Management Plan for Project Quality (CPPP-1) identifies
:

! the procedures to be followed during the generation and review of
project calculations. These procedures appropriately emphasize re-
view of calculations for technical adequacy of the resulting designs
(calculation conclusions). The emphasis on review for technical ade-"

4 quacy assures that any inconsistencies / documentation discrepancies
will not affect the overall conclusion of the calculations. All

identified occurrences of inconsistencies and documentation discre-
# pancies are promptly resolved.

>

Engineering personnel are assigned to tasks after an evaluation of
their ability to perform that task. This evaluation is initiated by

! verification of the employee's academic and professional credentials
| and employment history in conjunction with the normal employment in-

terviews. Personnel are then assigned to work at an appropriate lev-
{ el under a supervisor. The supervisor is responsible for evaluating

and training the employee. This process assures that appropriatelyi

qualified personnel are assigned to all engineering tasks.

Personnel involved in the validation effort were trained in the use
I of the applicable project procedures.

2.4 Timeliness
,

Early in the validation process, all CPRT and external issues were
g identified and SWEC-PSAS resolutions to these issues were developed.'

During the design validation, any additional issues identified were
|

addressed in a timely manner and appropriate corrective and preven-
! tive actions identified and implemented.
!

| 2.5 Construction and Field Changes
!

! Field changes were controlled by SWEC-PSAS project procedures which
| required that new designs, modifications, or reconciliations with
i as-built conditions be documented and approved by qualified respon-

sible engineers. Walkdowns in accordance with SWEC-PSAS procedures,
as well as inspection under the PCHVP, assured that the as-built con-
dition of piping and pipe supports was properly reflected in the de-
sign validation.

2.6 Procedures

Controlled copies of CPPP-6 and CPPP-7 (and revisions / changes there-
;

to) were issued to the pipe stress and pipe support supervisory per-
sonnel assigned to the SWEC-PSAS CPSES effort,

t The issuance and modification of these procedures are controlled in'

! accordance with CPPP-14 (Reference 4.4).
|

| A16-3
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kevisions to these procedures were followed by detailed training of
pipe stress and support personnel.

2.7 Calculation Errors
As addressed under paragraph 2.3 above, the SkTC,QA Program assures
the technical adequacy of the engineering product. SWEC-PSAS re-

quires all employees to develop technically correct and precise cal-
culations. Whenever documentation discrepanices are observed, they
are promptly corrected.

2.8 Miscellaneous

The various project procedures used in the validation effort along
with the corporate engineering and quality assurance procedures were
sufficient to address any issues related to the validation of pipe
stress and pipe supports at CPSES. This conclusion was also reached
by the third party reviewers (see Section 5.1.1).

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

,

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under

,

provisions of 100FR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).
,

The corrective action to control discipline interfaces and to provide*
consistent design criteria between pipe stress analysis and pipe sup-
port design was accomplished through the issue and control of CP!P-1,
CPPP-6, CPPP-7, and other project procedures during the design vali-

Many audits were conducted to assure that SkTC-PSAS person-dation.
nel followed the procedures (see Section 5.3).

* The preventive action for this issue is specified in Appendix C.

4.0 References
of Law (Walsh/Doyle

4.1 CASE's Proposed Findings of Fact and Conclusion
Allegations), August 22, 1983

Comanche Peak Response Team, Design Adequacy Program, Discipline Spe-4.2
!

cific kesults Report. Piping and Supports, DAP-RR-P-001, Revision 1i

August 27, 1987

4.3 ShTC-PSAS Project Procedure CPPP-1, Revision 7, Management Plan for
Project Quality (Piping System Qualification /Requalification),
March 25, 1987

4.4 SkTC-PSAS Project Procedure CPPP-14, Revision 3, Procedure for the
Preparation and Control of Project Procedures, September 19, 1986
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SUBAPPENDIX A17
-

MASS POINT SPACING

1.0 Definition of the Issue
The issue (Reference 4.1) was that the project procedures which estab-
lished requirements for minimum mass point spacing were not followed and
that the computer program used improperly lumped concentrated masses.

2.0 Issue Resolution

Modeling guidelines for locating the mass points in the computerized pipe
stress analysis were included in Section 3.10.6.1 and Attachment 3-7 of
CPPP-7. To assure adherence to these requirements, mass point spacing was
included as a review item in the pipe stress analysis checklist in CPPP-6,
Attachment 9-9.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

All the pipe support modifications resulting from resolution of is-*

( sues in Subappendix Al through A35 were determined to be reportable
under provisions of 10CFR50.55(e) (see Subsppendix B2,

SDAR-CP-86-72).

The corrective action to resolve the issue of mass point spacing was*

accomplished through the implementation of the criteria provided in
CPPP-7, Section 3.10.6.1 and Attachment 3-7 during the design

validation.
|

* The preventive action for this issue is identified in Appendix C.

4.0 References

!
4.1 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal

Letter No. 84056.119, dated September 16, 1987

'

,

!

i

e
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SUBAPPENDIX A18

HIGH FREQUENCY MASS PARTICIPATION

1.0 Definition of the Issue
(References 4.1 and 4.2) was that the 33-Hz cutoff frequencyThe issueused in the CPSES pipe stress seismic analysis may not be ade-criteria

The pipe stress analysis did not comply with the CPSES TSAR re-
.

quate.
! quirement that the inclusion of high frequency modes beyond the cutoffresult in mor6 than afrequency in,th,e response spectrum analysis do not

10 percent increase in the system response.

2.0 Issue Resolution

Two analysis options were developed and utilized to address the high-
frequency mass participation issue.

Perform seismic amplified response spectrum (ARS) modal analysis with*
i 50-Hz cutoff frequency, including a high-frequency missing mass cor-

rection option, by using NUPIPE-SW (V04/LO2) or later issue.

Perform an equivalent static analysis by using the zero period accel-
,

*

eration (ZPA) values in all three directions. Combine these results
by the square root of the sum of the squares (SRSS) method with the,

( results of the seismic analysis with a 50-Hz cutof f frequency thati
'Addi-did not include the high-frequency missing mass correction.

tional studies (Reference 4.3) verified the adequacy of this method-;

ology for CPSES piping systems whose ZPA is less than 50 Hz.
;

The high-frequency mass participation criteria was specified in Section
>

;
' 3.10.6.8 of CPPP-7. >

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of the issue.

All the pipe support modifications resulting from resolution of ie-*
sues in Subappendix Al through A35 were dete rmined to be report-

,

'

able under provisions of 10CFR50.55(e) (see Subsppendix B2,

SDAR-CP-86-72).

1he corrective action to resolve the high frequency mass participa- 1

tion issue was accomplished through the implementation of the crite-
*

ria provided in CPPP-7, Section 3.10.6.8 and they use of ,

i '

NUPIPE-SW(V04/LO2) during design validation.I

|
;

* The preventive action for this issue is identified in Appendix C.
.

;

|

|
I

!
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4.0 References

4.1 Question 2, CYGNA Communications Reports, J.O.No. 83090 dated
October 5, 1983

4.2 CYGNA Pipe Stress Review Issues List, Revision 4, CYGNA Letter
No. 84056.119 dated September 16, 1987

4.3 ShTC-PSAS Letter No. CH-1CPO-1456 dated February 6, 1987, from
A. Chan to L. Nace, Attachment A, Justification for Terminating
Comanche Peak Piping Response Spectrum Analysis at 50 Hz Instead of
at the Frequency Corresponding to the Zero Period Acceleration

,

!
.

i
I

!

.

I

I
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SUBAPPENDIX A19
!

FLUID TRANSIENTS

.

1.0 Definition of the issue

Fluid transients are occasional mechanical loads that should be considered
in stress evaluation of ASME Section III Code Class 2 and 3 piping. The
previous analysis prepared for CPSES considered fluid transients on sever- ,

al piping systems. The issue was that the adequacy of the analysis and '

the completeness of the identification of these fluid transients was ques-
tioned (Reference 4.1).

2.0 Issue Resolution

The following process was followed to assure that fluid transients were
properly addressed in the SWEC-PSAS validation of the pipe stress
analysis.

Specific fluid transients were identified and summarized in Attach-*
ment 1 of CPPP-10. These transients were identified by following the ,

guidelines given in NURIG-0582, past experience with other PWRs, and
'

by assessing an overall review of the CPSES system flow diagrams.
(

Additionally, system engineers reviewed the piping system operating
components which could produce significant fluid transients, such as
rapid valve opening or closing actions of control valves, relief
valve discharge, pump startup or trip, and turbine trip.

The piping systems identified in Attachment 1-1 of CPPP-10 were ana-*

lyzed for the ef fects of fluid transients in accordance with the re- ,

quirements of CPPP-7, Section 3.4.5.5 and Attachment 3-1. These
analysis methods resolve CPRT and external fluid transient issues.

#

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue. i

,

I * Pipe support modifications resulting from resolution of issues in
f Subsppendixes Al through A35 were determined to be reportable under
|

provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).

|

The corrective action to resolve the fluid transient issue was accom-| *

plished through the implementation of the criteria provided in
t

| CPPP-7, Attachment 3-1 during the design validation.

* The preventive action for this issue is identified in Appendix C.

i
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4.0 References

4.1 TES draft Letter No. 6216-7 dated Februa ry 21, 1985, from
D. F. Landers to V. S. Noonan, Director, Comanche Peak Project , U.S.

{
Wuclear Regulatory Commission, which transmitted Technical Report.

No. TR-6216B. Preliminary consulting Report on Comanche Peak Steam
Electric Station - Piping and Support Design

,
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SUBAPPENDIX A20 't

;

SEISMIC EXCITATION OF PIPE SUPPORT MASS j
1.0 Definition of the Issue |

The issue was that the effect of seismic acceleration of the support mass
(i.e., self-weight excitation) was not included in the design of the CPSES |
pipe support structures (References 4.1 and 4.2).'

L 2.0 Issue Resolution

I SWEC-PSAS resolved these issues by the following methodology: ;

Seismic acceleration of pipe support mass was evaluated for all pipe '

*

I supports with frames on seismic systems.

The procedure to include the effects of pipe support self-weight ex- !*,

citation in the pipe support evaluation was incorporated in CPPP-7 as- |'

Attachment 4-21. ;

3.0 Corrective and Preventive Actionj-
!

No additional issues were discovered during the review and resolution |*

( of the issue. 7

* Pipe support modifications resulting from resolution of issues in
-

i( Subappendixes Al through A35 were determined to be reportable under ,'

provisions of 10CTR50.55(e) (see Subsppendix B2, SDAR-CP-86-72). ,'
4

'

4

The corrective action to resolve the seismic excitation of pipe sup- :*
: issue was accomplished through the implementation of theport mass

criteria provided in CPPP-7, Attachment 4-21 during the design ;

validation. ,

?
,

* The preventive action for this issue is identified in Appendix C. |!
bn

'

< 4.0 References
i

1

|
4.1 CASE's Proposed Findings of Fact and Cocclusions of I.aw (Walsh/Doyle

J
Allegations), August 22, 1983, Section X

!

4.2 NRC Inspection Report 50-445/82-26 and 50-446/82-14, Febru- |'

ary 14, 1983 (NRC Staff Exhibit 207, pages 34, 35, and 36) |

I4
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SURAPPENDIX A21

-LOCAL STRESS IN PIPE SUPPORT MEMBERS

5

1.0 Definition of the Issue
The issues (References 4.1 through 4.6) regarding the evaluation of local

4

stress in pipe support members are as follows:
.

1.3 Local Stress in Tube Steel Members

The - issue was that local stress in tube steel members, induced by
attached support components, such as beam brackets, lugs, or other-

tube steel members, was not considered in the design.
j

1.2 Other Support Configurations Requiring Local Stress Evaluations
;

The issue was that several other support types and support details
were identified as requiring evaluations for local stresses:

j

i Cinched U-bolt supports with struts and snubbers' *

* Piping anchors
*- Zero gap box frames

! Wide flange webs at connections*-

|

1.3 Short Beam Stresses

The issue was that short structural members were incorrectly analyzed
| in full flexure. It was noted that more localized stress distribu-

tion due to plate behavior would result.

2.0 Issue Resolution

Attachment 4-13 of CPPP-7 specified the requirements to evaluate local
i

stresses in pipe support members.
!

i 2.1 Local Stress in Tube Steel Members
.

,

A procedure to evaluate local stress in tube steel members based on4

| the methods of AWS Code D1.1 Section 10.5, including yield line anal-
j was developed and incorporated in Attachment 4-13 of CPPP-7.
| ysis,

l 2.2 Other Support Configurations Requiring Local Stress Evaluations
.

| Resolutions for the issue regarding the need for local stress evalua-
tions on other support configurations is as listed below:

Cinched U-bolt supports on struts and' snubbers are being elimi-*
ne'ed or modified as discussed in Subsppendia All.

A21-1
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* Resolution of the issue regarding the local stress evaluation .

)

for piping anchors is addressed in Subappendix A2

Zero gap box frames are being eliminated or modified as dis-*

cussed in Subappendix A2

Requirements for the evaluation of local stresses in wide flange ;
*

!

member webs at connections, consistent with the AISC Code re-
quirements, were developed and incorporated into Attachment 4-13

<

of CPPP-7
|

2.3 Short Beam Stresses

Attachment 4-13 of CPPP-7 requires that short beam support sembers be
'

analyzed for local stress effect.
,

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of the issue.
,

* Pipe support modifications resulting from resolution of issues in
,

*

Subappendix Al through A35 were determined to be reportable under;

provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).
'

,

( action to resolve the issue of local stress in pipe*

* The corrective imembers was accomplished through the implementation of thesupport
criteria provided in CPPP-7, Attachment 4-13 during the design,

,

! validation.
'

I
l

* The preventive action for this issue is identified in Appendix C.

4.0 References '
,

i CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle r

| 4.1
Allegations), Section IX, August 22, 1983

'

CASE's Answer to Applicants' Statement of Material Tacts as to Which4.2
There is No Gentune Issue Regarding Consideration of Local Displace-

|! ments and Stresses, August 27, 1984
| '

CASE's Answer to Applicant's Reply to CASE's Answer to Applicants'4.3
l Motion for Summa ry Disposition Regarding Local Dirplacements and j

!

| Stresses, October 9, 1984.
'

I

|
4.4 NRC Staf f Response to Applicant's Motion for Summary Disposition on

AWS and ASME Code Provisions on Weld Design, November 2, 1984
'

i

CASE's Answer to Applicant's Motion for Summary Disposition of Cer-
! 4.5

tain CASE Allegations Regarding AWS and ASME Code Provisions Related
|to Design Issues, August 6, 1984 1

.
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4,6 Transcript of Proceedings Before the United States Nuclear Regulatory
Commission, Washington, DC. in the Matter of Meeting to Conduct Feed-
back Discussions with Messrs. Walsh and Doyle Re Concerns About the

:
: Comanche Peak Plant Held March 23, 1986
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SUBAPPENDIX A22

r

SAFETY FACTORS

1.0 Definition of the Issue '

>

The issue (References 4.1 and 4.2) was that the industry practice of ne-
!slecting to factor small potential loads into design calculations is not '

supported by adequate CPSES f actors of safety. The issue also was that
CESES safety f actors had already been eroded by poor and insufficient de-
sign practices. ,

2.0 Issue Resolution

CPRT and external issues have been resolved and incorporated into the !

technical and design control procedures. Therefore, the inherent design
margin (safety factor) ac:wsulated from the built-in conservatisms in
codes, inputs, and regulatory positions is applicable,

i

3.0 Corrective and Preventive Action ;

No additional issues were discovered during the review and resolution ,e
i -

of this issue. J

* Pipe support modifications resulting from resolution of issues in
| Subappendixes At through A35 were determined to be reportable under

provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

The corrective action to resolve the issue of safety factors has been I*

implecented in the SWEC-PSAS Corrective Action Program (CAP) through
the resolution of all applicable CPRT and external issues which have *

!
.

been incorporated into the technical and design control procedures.
j

* The preventive action for this issue is identified in Appendix C.

4.0 References

CASC's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle4.1 !;

Allegttions), Section I, August 22, 1983
t

4.2 CASE's Partial Answer to TU Electric's Statement of Material Facts asto Which There is No Genuine Issue Regarding Safety Factors,
August 27, 1984 ,

:

!

!
;

I
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SUBAPPENDIX A23 |"

SA-36 AND A307 STEEL

i

1.0 Definition of the Issue
|

The following issues were identified (References 4.1 through 4.3) regarding the |
use of SA-36 and A307 material in pipe supports at CPSES.

,

1.1 Design Allowables Derived from Tests

The issue was that the material allowables used in the design of cinched
U-bolts, U-bolts as two-way restraints, and SA-36 threaded rod used with
Richmond inserts for pipe supports at CPSES were derived from tests and

.not from the ASKE Section III Code minimum yield stress, since questions
arose as to whether the material tested in the following tests represented
the actual material used onsite.

1.1.1 Cinched U-Bolt Tests Conducted by Westinghouse

1.1.2 U-Bolts as Two-Vay Restraints Tests Conducted by ITT Grinnell

1.1.3 Richmond Insert Tests Conducted by TU Electric

1.2 Friction Connections
! The issue was that AISC Code 7th Edition Table 1.5.2.1 prohibits the use

of A307 as bolting material in friction connections. Attainment and main-
tenance of joint preload is the underlying issue. SA-36 and A307 materi-
als are similar. ASME Section III Code Inquiry NI86-030 (Reference 4.4)
clarifies that cinched U-bolts are not friction connections. However,

since the U-bolt design relies on friction and preload to provide stabili-<

ty, the AISC prohibition needs to be addre sed.*

1.3 Fatigue

issue was that SA-36 material used f u cinched U-bolts, U-bolts asThe
two-way restraints, and as rod, threaded into Richmond inserts, are sub-I ASMIject to load cycling, which must be considered in the qualification.
Section III, Appendix XVII, Table XVII-3230-1, footnote 4; and AISC 7th
edition, Appendix B. Table B2, footnote 4, state "Where stress reversal is
involved, use of A307 bolts is not recommended." Tatigue of the A307 ma-!

terial is the issue. Since SA-36 material is similar to A307, this issue
was extended to SA-36 U-bolts and threaded rods used with Richsond
inserts.

A23-1
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1.4 Allowable Stresses in Bolting Material

The issue was that the allowable stresses used in the design of bolting
material exceed the material yield strength under the faulted condition

.

(Level D) service limit. This does not conform to the guidance of NRC
Regulatory Guide 1.124, Reference 4.5, which limits the load increases to
1.5 times the normal operating (Level A) service limit, because of th.e
potential for nonductile behavior.

1.5 Use of Low-Strength Nuts with High-Strength Bolts

The issue was that low-strength nuts, A563 Grade A, were used with high-
strength boltits, instead of the code compatible A194 Grade B nut. The
issue was that the resultant connection capacity should have been reduced

i in the analysis.

2.0 Issue Resolution<

i

| 2.1 Design Allowables Derived from Tests
|

| In accordance with CPPP-7, Section 4.2.5.1, cinched U-bolts with struts or
| snubbers are being eliminated or modified.

Design allowables for linear components, such as SA 36 U-bolts and SA-36
/

threaded rod used with Richmond inserts, were derived by SWEC-PSAS from the
ASE Section III Code minimum yield strengtn specified in Section 2.2 of CPPP-7
and not from tests.

,

j 2.2 Friction Connections
;

In accordance with CPPP-7, Section 4.2.5.1, cinched U-bolts with struts or'

snubbers are being eliminated or modified.

U-bolts used as two-way restraints do not rely on preload for load transfer,
Richmond insert connections were designed as bearf og connections and do not

j rely on f riction (preload) for load transfer capability,
i

| 2.3 Fatigue
!

! U-bolts used as two-way restraints and SA-36 threaded rod used with Richmond
|

inserts were subject to reversing stress fields due to seismic and fluid tran-
sient loads.

|

| The SA-36 U-bolts used as two-way restraints as well as the threaded rod used
with Richmond insert tube steel joints were designed as ASE Section III, lin-
ear hT support components in accordance with ASE Section III, Appendix XVII,

,

:
I and AISC, respectively. ASE Section III Code Appendix XVII Table XVII-3230-1

and AISC Code 7th Edition, Appendix B. Table B2, footnote 4 define the lowerj
' bound value for consideration of stress cycles as 20,000. SWTC-PSAS demon-
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strated that the number of equivalent stress cycles for these components was
less than 7,000. Therefore, fatigue was not relevant as defined in these
codes.

2.4 Allowable Stresses in Bolting Materia) ;

Bolting material was designed in accordance with ASME Section III, Para-
graph hT-3225 Sunner 1983 addenda, which limited the stresses at temperature at
the faulted condition (Level D) to yield. The use of this later code paragraph
assures ductile behavior and thus conforms to the guidance of NRC Regulatory '

Guide 1.124.

2.5 Use of Low-Strength Nuts with High-Strength Bolting

In accordance with CPPP-7, Attachment 4-5, the tensile allowable load for
high-strength bolts using low-strength nuts was reduced to 60 percent of the,

normal high-strength bolt allowable, to account for the reduced proof load'

stress of the A563 Grade A nut.

3.0 Corrective and Preventive Action

No additional issues were dit: overed during the review and resolution*

of this issue.

* Pipe support modifications resulting from resolution of issues in
( Subsppendix Al through A35 were determined to be reportable under

provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).
I

The corrective action to resolve the SA-36 and A307 steel issue was*

accomplished through the implementation of the criteria provided in
CPPP-7, Sections 2.2 and 4.2.5.1, and Attachment 4-5 during the

design validation.

* The preventive action for this issue is identified in Appendix C.
f

4.0 References
.

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle Alle-
; gations, Section III), August 22, 1983.

4.2 CASE's Fourth Motion for Suneary Disposition to Disqualify the Use of A307
and SA-36 Threaded Parts, January 14, 1985.

I
! 4.3 CASE's Partial Answer to Applicants' Statement of Material Facts Relating

to Richmond Inserts as to Which There are No Material Facts, j'

September 10, 1984 ,

,

4.4 ASME III Code Inquiry NI86-030 "Section III, Division 1, hT-3324.6
(a)(3)(b) Friction T)Te Joints, hT-3324.6(a)(4) Slip Resistance, Friction

<
Type Joints, hT-3225. 4, Friction Type Joints, 1983 Edition with the+

Winter 1985 Addenda," June 25, 1986 :
, 1

|

'
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4.5 NRC Regulatory Guide 1.124, Service Limits and Loading Combinations for

Clasc 1 Linear Type Component Supports, Revision 1, January 1978

.

|

|

|

|

(
<

|
r

|
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|

|
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SUBAPPENDIX A24

U-BOLT TVISTING

1.0 Definition of the Issue

This issue (References 4.1 through 4.3) was that out-of plane rotation of the
crosspiece of a trapeze cinched U-bolt support may result when the struts are
in compression. This rotation would induce twisting on the U-bolt, for which
it was not designed.

. .

2.0 Issue Resolution
,

Due to the extensive engineering effort required to demonstrate the acceptabil-
ity of this type of support, cinched U-bolt trapeze supports with struts or
snubbers are being eliminated or modified. Modification options are discussed

I in Subappendix A12, Axial / Rotational and Trapeze Restraints.
|

| 3.0 Corrective and Preventive Action
I

* No additional issues were discovered during the review and resolution;

of the issue.

* Pipe support modifications resulting from resolution of issure in

{ Subappendixes Al through A35 were determined tu be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

( * The corrective action for the twisting of U-bolts on trapeze supports
with struts or snubbers is being accomplished through the elimination
or modification of this support type in accordance with CPPP-7, See-

,
tion 4.2.5.1 during the design validation,

l
; * The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section III, August 22, 1983

4.2 CASE's Motions and Answer to Applicants' Motions for Summary Disposi-;

tion Regarding Stability of Pipe Supports, October 15, 1984

4.3 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
,

| Lctter No. 84056.120 dated September 18, 1987
l

A24-1

. . _ . - _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _



- _ _ _ .

.

.

SUBAPPENDIX A25

FISHER / CROSBY VALVE MODELING/ QUALIFICATION

1.0 Definition of the Issue
The issues (References 4.1 through 4.4) related to Fisher and Crosby valve
modeling and qualification were as follows:

1.1 Crosby Valves

The issue was that the main steam (MS) safety relief valves (SRV)
double-ported outlet configuration used an unconserv-which have a

ative assumption of a 55/45 split in the flow distribution in lieu of
the 60/40 split flow distribution, as suggested by Crosby Valve.
There are five such valves located along the MS line that discharges <

into vent stacks.

1.2 Fishen Valves

The issue was that the Fisher valve operators may not be qualified to
withstand the loads imposed on them by the snubbers that support the
valve operator.

-

".e Fisher valve is a control valve that is used to control main
( eam (MS) flow by relieving steam to the atmosphere.4

' 1.3 Flexible Valves

The issue was that the modeling of "flexible" valves (frequency less
than 33 cycles per second) was inadequate. It was found that valves-

noted in Reference 4.4 (excluding Fisher valves) were the only "flex-
ible" valves within the original scope of work. It was determined
that the valve accelerations for those valves were acceptable; howev-

the modeling of the Fisher valve yoke, which is laterally sup-er,

ported at the end, was not addressed. If the yoke is modeled much
stiffer than it actuclly is, it may have an effect on the analysis
results.

1.4 Valve Accelerations and Loads

The issue was that the validity of a sampling process to assure the
acceptability of valve accelerations and valve flange loads has not
been demonstrated.

2.0 Issue Resolution

2.1 Crosby Valves

SWEC-PSAS discussed the flow distribution of doubled ported SRV with*

Crosby (Reference 4.5), and Crosby verified that the SRV has an equal

A25-1
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(50/50) flow distribution ratio (instead of 60/40, as was thought).
For conservatism, a 55/45 SRV flow distribution ratio was used to
calculate the blowdown force.

* SWEC-PSAS evaluated the multiple SRV loading combination issue and
concurred that all five valves opening simultaneously must be consid-
ered for piping and pipe support design. Since valves may open in a
set or random sequence, those cases were also considered. The vali-
dation process identified the design basis for multiple SRV openings,
including five simultaneous valves opening, for stress analysis eval-
uation. The cases evaluated covered all possible circumstances based
on the system design, including the worst load condition.

2.2 Fisher Valves

The SWEC-PSAS validation of the Fisher relief valve branch connection
piping model included the effects of the snubber supports at the
valve. In accordance with Section 7.4.3 of CPPP-6 both valve accel-
erations and support loads on the valves were transmitted to the
equipment qualification organization (Impell Corporation) for valida-
tion, except for Westinghouse-supplied valves, which were transmitted
to Westinghouse for validation.

2.3 Flexible Valves

( The yokes of flexible valves were modeled to properly predict the
yoke frequency. CPPP-7, Section 3.10.6.5 specified the proper valve

| I yoke modeling of flexible valves.

2.4 Valve Accelerations and Loads

All valves were validated for applicable accelerations and valve noz-
| zie loadings in accordance with CPPP-7, Section 3.10.5.2. Also,

since all valves were validated, the concern regarding sampling has
h been satisfied.
|
1

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendix Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

* The corrective action to resolve the issue of valve modeling and
qualification was accomplished through the implementation of'the cri-
teria provided in CPPP-6, Section 7.4.3 and CPPP-7, Sections 3.10.5.2
and 3.10.6.5 during the design validation.

* The preventive action for this issue is identified in Appendix C.
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4.0 References.
'

4.1 Tel-con dated October 21, 1976, between Crosby Valve and Gibbs &
Hill, J. R. Zaborsky and M. H. Giden, regarding Contract No. 2323A,
Double-Ported Safety Valves

4.2 Telex from Crosby Valve to Gibbs & Hill regarding Contract No. ^323A,
Main Steam Safety Valves, J. R. Zahorsky to Dr. Kim, October 12, 1976

4.3 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
Letter No. 84056.119 dated September 16, 1987.

4.4 Communications Report between Krishnan/ Ray (Gibbs & Hill) and

Minichiello (CYGNA), June 18, 1984.

4.5 Tel-con dated February 21, 1986, between R. Martin and J. R. Zahorsky
| of Crosby Valve and W. Wang, A. J. Cokonis, and W. H. Green of SWEC,

regarding Crosby double-ported relief valve discharge loads.

|

i

,

:

i
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SUBAPPENDIX A26

PIPING MODELING

1.0 Definition of the Issue
The issue was that incorrect inputs were used in the pipe stress analysis
as follows (Reference 4.1):

Incorrect pipe wall thickness was used to calculate an allowable noz-*

zie load (Reference 4.1, Issue 2),
6

* Improper stress intensification iactors were used (Reference 4.1,
Issue 10).

Fluid content and insulation weights were not included for valves and*

flanges (Reference 4.1, Issue 4).

* Valve acceleration and flange loads were not always checked in the
piping analysis (Reference 4.1, Issue 21).

Two piping segments were input into the stress analysis with the in-*
correct wall thickness (Reference 4.1, Issue 12).

( 2.0 Issue Resolution

All pipe stress analysis packages were validated in accordance with Pro-
[ ject Procedures CPPP-6 and CPPP-7, which provided direction for the proper

modeling of piping eystems. SWEC Engineering Assurance Procedure EAP 5.3
provided guidance on the preparation and review of calculations, including
the need to assure that proper input is used. Checklists were included in
proj ect procedures to provide additional assurance that correct piping
models were created and that proper review of the input and output was
perfo rmed .

In addition, personnel were trained in the implementation of the proce-
dures. This training was further enhanced by daily contact with the expe-
rienced on-project technical supervision. The SWEC Engineering Assurance
Division performed audits of project activities to verify that procedural
requirements were met and that calculations were technically acceptable.
The combination of the procedures, the procedural control, and the audit
program provided assurance that the inputs were correct and the calcula-
tions were complete and technically acceptable.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.
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* Pipe support modifications resulting from resolution of issues in )
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72). |

* The corrective action to resolve the issues related to piping model-
ing was accomplished through the implementation of the criteria pro-
vided in Section 3.0 of CPPP-7 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe Stress Review Issues List, Revision 4, and Transmittal
Letter No. 84056.119 dated September 16, 1987

(

|(
|

|

I
l

,

,

.
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SUBAPPENDIX A27
|

|
WELDING

1.0 Definition of the Issue
The following welding-related issues were identified (Reference 4.1):

1.1 Undersized Fillet Welds

The issue was that the sizes of two fillet welds were found to be
less than the minimum requirements of Table XVII-2452.1-1 in Appen-
dix XVII of the ASME Code Section III.

1

1.2 Penetration Weld Subsurface Cracking

The issue was that there is a potential for subsurface cracking on
I welds with deep penetrations. The shrinkage due to weld cooling may

be resisted where the joined surfaces approach being parallel. Under
these conditions, subsurface cracking can occur without the crack
propagating to the surface. Upon loading, this subsurface crack may
propagate through the weld causing joint failure.

i

1.3 Eccentricity of Three-Sided Welds (Unsymmetrical Welds)i o

The issue was that analyses of three-sided welds have not consistent-
|

ly considered the eccentricity between the center of gravity of the'

member and the weld.

l 1.4 Linear Versus Plate and Shell Weld Design for Base Plates

The issue was that the practice of qualifying base plate welds using
linear analyses (as opposed to plate and shell analyses) was
questioned.

1.5 Combination Welded / Bolted Connections

The issue was that no evidence was found to support the fact that
combination welded / bolted connections are designed in accordance with
Appendix. XVII, subparagraph XVII-2442, Section III of the ASME Code.

1.6 Crosspiece Cover Plate Welds

The issue was that it was observed that shear flow has not always j

been considered in the analysis of welds attaching cover plates to
crosspiece members.

One-Third Increase of Weld Allowable Stress for Emergency and
| 1.7
' Faulted Conditions

i
A27-1 |
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The issue was that the practice of increasing weld allowable stresses
by one-third for emergency and faulted conditions was questioned.

1.8 Welding Practices

' The issue was whether welding procedures qualified by test in accor-i

dance with the AS dE Code are adequate in light e t AWS requirements
for prequalified welds. This issue involves the following inadequate
welding practices: cap welding, weave welding, lap joint require-
ments, downhill welding, and preheat requirements.

2.0 Issue Resolution

2.1 Undersized Fillet Welds

ASMI Code Case N-413 eliminated the minimum weld size requirements
| of Table XVII-2452.1-1 in the ASME Section III Code. Attachment 4-2
'

of CPPP-7 incorporates ASME Code Case N-413.
|

2.2 Penetration Weld Subsurface Cracking

As part of the resolution of this issue, SWEC-PSAS reviewed Refer-
ence 4.3, which states that the teridency to develop subsdriace weld

" misuse of a welding process that cancracks stems from the ...

achieve deep penetration or poor joint design. A few preventive mea-
sures can ensure elimination of both of these factors.

Limiting the
through

penetration and the volume of weld metal deposited per pass,
speed and amperage control, and using reasonable depth of fusion are(
both steps in the right direction."

All CPSES pipe support welds are fabricated in accordance with CPSES*

Weld Procedure WPS-11032.
qualified

SWEC-PSAS reviewed W7S-11032 and concluded that it is a
procedure in accordance with ASME Section IX which adequately con-
trols the joint design, travel speed, electrode size, and amperage
and that the SMAW process is not a deep penetration process.

Therefore, all pipe support welds fabricated in accordance with CPSES
Weld Procedure WPS-11032 are in compliance with the ASMI Code.

Eccentricity of Three-Sided Welds (Unsymmetrical Welds)1

2.3'

;

In accordance with CPPP-7, Attachment 4-2, paragraph 3, the eccen-
tricity between the center of gravity of the member and the weld has
been considered.

|
t

|

A27-2
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2.4 Linear Versus Plate and Shell Weld Design for Base Plates

ASHI Section III, Subsection NF-1230 allows the use of either plate-
and-shell or linear-type support analysis for the design of welds
connecting linear and plate and shell elements. In accordance with
CPPP-7, Attachment 4-2, these welds were validated using the linear-
type support analysis.

2.5 Combination Welded / Bolted Connections

Welds used in combination welded / bolted connections were designed in
accordance with CPPP-7, Attachment 4-2, paragraph 3.1.3 for the en-
tire shear force, which complies with ASME Section III,

paragraph XVII-2442.

2.6 Crosspiece Cover Plate Welds
,

( In accordance with CPPP-7, Attachment 4-2, paragraph 3.1.5, members
which use cover plates for strength purposes had the plate-to-member

J attachment weld validated for shear flow.1

2.7 One-Third Increase in Allowable Weld Stress for Emergency and
Faulted Conditions

( 2.7.1 A one-third increase in allowable weld stress for emergency
and faulted conditions is acceptable. ASME Code, Sec-
tion III Subsection NF, paragraph NT 3231.1(b), Design of

i Linear-Type Supports by Analysis for Class 1 Component Sup-
ports, and Appendix XVII-2110(a), Linear Elastic Analysis,
specify an allowable stress increase for emergency and
faulted conditions. The emergency condition is stated as
having a one-third allowable increase. Both para-
graph NF 3231.1(b) and Appendix XVII-21100 refer to ASME

| Section III, Subsection NF for the faulted condition, where9

the factor is always greater than one-third.

2.7.2 AISC has allowed the one-third increase since the
7th edition.

2.7.3 Correspondence from X. Ennis, Assistant Secretary of ASME,
to W. M. Eifert of SWEC, dated September 25, 1985, confirms
this position (Reference 4.2).

2.8 Welding Practices

goalifiedSWEC-PSAS reviewed WPS-11032 and concluded that it is a
procedure in accordance with ASME Section IX, and thus, the limita-
tions of AWS for prequalified weld configurations do not apply.

Therefore, all pipe support welds fabricated in accordance with veld
procedure WPS-11032 are in compliance with the ASME Code.

A27-3
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Furthe rmo re , the Atomic Safety and Licensing Board (ASLB), using an
NRC staf f comparison of ASME versus AWS and their own review of ex-
isting welding procedures, concluded (on June 29, 1984, Refer-

ence 4.4) that compliance with the ASKE code has been adequate to
assure the acceptability of the CPSES welding procedures.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

* All the pipe support modifications resulting from resolution of is-
sues in Subappendixes Al through A35 were determined to be reportable
under provisions of 10CFR50.55(e) (see Subappendix B2,
SDAR-CP-86-72).

* The corrective action to resolve pipe support welding concerns was
accomplished through the implementation of the criteria provided in
Attachment 4-2 of CPPP-7 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe Support Review Issues List Revision 4, and Transmittal( Letter No. 84056.120 dated September 18, 1987.

( 4.2 Letter from K. Ennis, Assistant Secretary of ASME, to W. M. Eifert of
SWEC dated September 25, 1985.

4.3 Design of Welded Structures, Omer W. Blodgett, 1966.
t

| 4.4 ASLB Memorandum and Order LBP-84-25 (Written - Filing Decisions,
No. 1: Some AWS/ASME Issues), June 29, 1984.

1

i
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SURAPPENDIX A28

ANCHOR BOLTS /EMBEDMENT PLATES
,

1.0 Definition of the Issue
Issues were raised (Reference 4.1) involving embedment plate, anchor bolt,
and base plate designs at CPSES. They are as follows:

1.1 Embedment Plates and Through-Bolts

The issue was that there was no evidence that the spacing between
attachments to embedment plates was checked at CPSES and that for
existing designs, moment connections to the embedments require stiff-
eners, but no procedure for the design of a stiffener was provided.

Also, there was no written evidence documenting that as-built loads
,

through-bolts were transmitted to thefrom pipe supports that use
,

Civil / Structural Group for acceptance.l '

4

In addition, several instances were observed of Hilti Kwik-bolts in-
stalled close to through-bolt base plates that were not shown on the
support drawing.

( 1.2 Base Plate Edge Distance

The issue was that anchor bolt edge distance tolerances could resulti

in a 15-percent increase in base plate stresses for base plate de-
signs with struts, springs, or snubbers with a 5-degree offset. ,

1.3 Hilti Kwik-Bolt Embedment Length

discrepancy identified between the
! The issue was that there was a

bolt embedment lengths on support drawings and the lengths used in
calculations,

f
! 1.4 Concrete Edge Distance Violation

The issue was that instances were observed where pipe sleeve penetra-
tions exist close to support base plates but were not shown on sup-
port drawings.

i
i

2.0 Issue Resolution

These issues were addressed as described below:

l The SWEC Civil / Structural Corrective Action Program (SWEC-C/S-CIP) devel-
design criteria for all concrete anchorages (References 4.2

t

oped uniform
and 4.3), including the evaluation of spacing between different discipline
commodities. The design criteria were incorporated into CPPP-7,

A28-1

_ . . - __. _ - _ _ _ _ _ __ _ _ __ _____ __ _ _ _ _ _. __. -_ _ _ , _ _ _ _ - - _ - _ . _ _ _ _ . _ . - - - _ _ _ _ __



.

Attachments 4-4, 4-5, and 4-25 via SWEC-PSAS Project Memorandum PM-210.
an:horage validation was performed in accordance with thesePipe support

attachments. Specific resolutions of these issues are as follows:

2.1 Embedment Plates and Through-Bolts

SWEC Civil / Structural is responsible for structural attachment load
evaluations. CPPP-6 controlled the transmittal of pipe support at-

loads on embedded plates, through-bolts, and base plates totachment
SWEC Civil / Structural discipline. SWEC Civil / Structural will identi-
fy base plates installed close to through-bolts to SWEC-PSAS for val-

SWEC Civil / Structural design validation of embedded platesidation.
and structures is described in the Civil / Structural PSR

(Reference 4.3).

2.2 Base Plate Edge Distance
ofperformed by SWEC-PSAS to determine the effectsAn analysis was

edge distance tolerances on the bolt loads and plate stresses, and it
was concluded that the edge distance tolerance was acceptable.

Furthermore, the PCHVP will validate the as-built base plate bolt
hole edge distances.

2.3 Hilti Kwik-Bolt Embedment Length
,

(
Embedment lengths shown en the drawings were used in calculations to
validate pipe support anchorage designs in accordance with Attach-
ment 4-4 of CPPP-7.

2.4 Concrete Edge Distance Violation

During PCHVP, SWEC Civil / Structural will identify base plates which
are installed close to pipe sleeve penetrations and transmit this
information to SWEC-PSAS for validation. Base plate validation is
performed in accordance with CPPP-7.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resolution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).

The corrective action to resolve the anchorage issues has been accom-*

plished by the incorporation of the DBD (Reference 4.2) into CPPP-7
for the validation of embedments in concrete and the PCHVP for the
identification of anchorage spacing violations.

.
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* The preventive action for this issue is identified in Appendix C

4.0 References

4.1 CYGNA Pipe Support Review Issues List. Revision 4, and Transmittal
Letter No. 84056.120, dated September 16, 1987.

4.2 TU Electric, CPSES Units 1 and 2, Design Ba d.: Document DBD-CS-015,
Revision 4, June 10, 1987

4.3 TV Electric, CPSES Unit 1 and Common, Civil / Structural Project Status
Report, Revision 0, October 1987

:
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SUBAPPENDIX A29

STRUT / SNUBBER ANGULARITY

1.0 Definition of the Issue
1.1 The issue (Reference 4.1) was that the loading component ("kick"

load) resulting from the angular swing of the strut / snubber from its
nominal position, due to construction tolerances and pipe movements,
was not assessed in designs.

1.2 The NRC Inspection and Enforcement Bulletin IEB-79-14 program re-
quires all as-built angular tolerances over i 2 deg to be measured
and assessed (Reference 4.2). The issue was that the construction
angular tolerance for the installed CPSES struts / snubbers was
1 5 degrees.

2.0 Issue Resolution

2.1 The angular swing of struts / snubbers due to construction tolerances
and pipe movements from applicable the rmal, seismic, and/or fluid
transients were assessed. The effect of the swing angle load compo-
nent (maximum swing angle of 1 5 deg) was considered in the support
design. If the 15-deg tolerance was exceeded, the proper function
and load rating of strut /snabber assemblies were ensured in addition'

to the component load consideration. These requirements were includ-
_( ed in Sections 4.2 and 4.2.6 of CPPP-7.

2.2 All installed struts / snubbers were measured and those that exceeded
, t 2-deg tolerance were assessed in the validation program.

3.0 Corrective and Preventive Action
No additional issues were discovered during the review and resslution*

of the issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

The corrective action to resolve the issue of strut / snubber angulari-*

ty was accomplished through the implementation of the criteria pro-
vided in Sections 4.2 and 4.2.6 of CPPP-7 during the design

validation and is physically validated in the Post Construction Hard-
ware Validation Program (PCHVP) through the implementation .of Field
Verification Method CPE-SWEC-TVM-PS-081 (Reference 4.3).

* The preventive action for this issue is identified in Appendix C.

A29-1
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4.0 References

4.1 Transcript of l'roceedings of Feedback Discussion Between USNRC and
Walsh and Doyle on the Concerns About the CPSES, March 23, 1985

4.2 NUREG-0797, Supplementary No. 11, Safety Evaluation Report Related to
the Operation of CPSES Units 1 and 2, USNRC, Docket Nos. 50-445 and
50-446, May 1985

4.3 SWEC-PSAS Comanche Peak Field Verification Method, Hardware Valida-
tion and Supplemental Inspection Programs CPE-SWEC-TVM-PS-081,

Revision 0, July 29, 1987
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SUBAPPENDIX A30

COMPONENT QUALIFICATION

1.0 Definition of the Issue
Issues related to the qualification of member components in CPSES pipe
supports were identified as follows (Reference 4.1):

1.1 Dynamic Pipe Movements in Support Design

The issue was that all dynamic piping movements were not included in
the support design when checking frame gaps, swing angles, or spring
travel. Existing designs addressed only the seismic effects. This
is applicable to frame gaps in the unrestrained direction, strut /
snubber swing angles, and both spring and snubber travel.

1.2 Incorrect Standard Component Allowables

The issue was that incorrect U-bolt allowables were used in the de-
sign of support RH-1-064-011-S22R.

1." Untightened Locknut On Struts

The issue was that the upper locknut on one strut was not tightened,
.

which could lead to rotation of the strut and a subsequent load
( redistribution.

1.4 Inverted Snubbers

The issue was that four supports were identified in which the snub-
bers were installed 180 degrees from the configuration shown on the
support drawings.

2.0 Issue Resolution

2.1 Dynamic Pipe Movements in Support Design

Predicted pipe movements for all design conditions for pipe supports
were evaluated in the design validation in accordance with CPPP-7,
Section 4.2.

2.2 Incorrect Standard Component A11ovables

RR-1-064-011-S22R was a cinched U-bolt support with a strut. This
support is being modified in accordance with CPPP-7, Section 4.2.5.1.

Component standard-type pipe supports were validated in accordance
with CPPP-7, Section 4.1, by comparison to vendor-supplied load ca-
pacity data sheets (LCD) or certified design report summaries (CDRS).

A30-1
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2.3 Untightened Locknuts on Struts

The Post-Construction Hardware Validation Program (PCHVP) is being
performed to validate the proper hardware installation including
locknuts through inspections performed in accordance with Field Veri-
fication Method CPE-SWEC-TVM-PS-081.

2.4 Inverted Snubbers

The Post-Construction Hardware Validation Program (PCHVP) is being
performed to validate the proper hardware installation including
snubbers through inspections performed in accordance with Field Veri-
fication Method CPE-SWEC-TVM-PS-081.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of the issue.

Pipe support modifications resulting from resolution of issues in*

Subappendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

The corrective action to resolve the locknut and snubber installation*

issues is being accomplished through the implementation of pipe sup-
( port hardware inspections and rework. The corrective action to re-

solve the component allowable and dynamic pipe movement issue was
( accomplished through the implementation of the criteria provided in

Sections 4.1 and 4.2 of CPPP-7 during the design validation. The

corrective action to resolve the design of Support RH-1-064-011-S22R ,

accomplished through the implementation of the criteria providedwas
in CPPP-7, Section 4.2.5.1.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe Support Review Issues List, Revision 4, and "ransmittal
Letter No. 84056.120 dated September 18, 1987

4.2 SWEC-PSAS Comanche Peak Field Verification Method, Hardware Valid-
atica and Supplemental Inspection Programs CPE-SWEC-FVM-PS-081,

Revision 0, July 29, 1987
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SUBAPPENDIX A31

STRUCTURAL MODELING FOR FRAME ANALYSIS

1.0 Definition of the Issue
Issues were raised (Reference 4.1) relating to the structural modeling for
frame supports:

1.1 Torsion Evaluation

The issue was that for wide flange members, the torsional deflections
were underestimated and members were not checked for local stresses
at points of torsional loading.

1.2 Boundary Conditions for Richmond Insert / Tube Steel Connections

|
The issue was that modeling of member end restraints at Richmond
insert / tube steel connections was inconsistent. Three different mem-I

ber end conditions varying from fully fixed to fully free were as-
sumed. Each assumption may be conservative for one member and uncon-
servative for another.

,
,

1.3 Support Boundary Conditions

(
The issue was that supports were identified in which the assumed\ -

I boundary conditions were questionable.
,

t

2.0 Issue Resolution
j

2.1 Torsion Evaluation

In accordance with Section 4.3.2.1 of CPPP-7 member properties used
in the pipe support validation, including values for torsional resis-
tance, were taken from AISC Manual of Steel Construction, 8th Edi-
tion. Tables 4.7.2-3 through 4.7.2-7 of CPPP-7 provided equations
for evaluating member stresses, including local effects due to tor-
sional loading.

2.2 Boundary Conditions for Richmond Insert Tube Steel Connections
,

Consistent modeling techniques were used for Richmond insert tube
steel connection validation as specified in CPPP-7, Attachment 4-5 to
assure that member end restraints were properly modeled.

2.3 Support Boundary Conditions .

Attachment of the pipe support to the building structure was reflect-
ed in the frame analysis by the proper modeling of the connection
stiffness in accordance with CPPP-7, Attachment 4-18.

|

.
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3.0 Corrective and Preventfve Action

No additional issues were discovered during the review and resolution*

of this issue.

* Pipe support modifications resulting from resolution of issues in
Subsppendixes Al through A35 were determined to be reportable under
provisions of 10CFR50.55(e) (see Subsppendix B2, SDAR-CP-86-72).

The corrective action to resolve this issue was accomplished through*

the implementation of the criteria provided in CPPP-7, Soc-

tion 4.3.2.1, Tables 4.7.2-3 and 4.7.2-7, and Attachments 4-5 and
4-18 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

|
4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle

Allegations), Sections VII ar.d XII, August 22, 1983

'
i

1

1

.
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SUBAPPENDIX A32

COMPUTER PROGRAM VERIFICATION AND USE

1.0 Definition of the Issue

The issue (References 4.1 and 4.2) was whether there was sdequate quality
assurance for the verification and use of appropriate vers /ons of the
following computer programs:

ADLPIPE Version 2C (dated April 1977) - Piping Anal *Jsis*

FUB-II - Base Plate Qualification - ITT Grinnell*

* Corner and Lada Base Plate Qualification Program

[ 2.0 Issue Resolution

| The computer programs for which specific issues were raised were not used
| in the pipe stress and pipe support validation effort.

The computer programs that were used for piping and pipe support valida-
tion were identified in CPPP-7, Section 5.0.

The computer programs used in the validation effort were verified in ac-
cordance with SWEC QA program requirements for verification, technical
adequacy,. and appropriate version. The computer program verification was
documented, and identified the various project applications.'

(! - 3.0 Corrective and Preventive Action
! No additional issues were discovered during the review and resolution*

*
of this issue.

l

* Pipe support modifications resulting from resolution of issues in
Subsppendixes Al through A35 were determined to be reportable under
the provisions of 10CFR50.55(e) (see Subappendix B2, SDAR-CP-86-72).

l * The corrective action to resolve the concern regarding computer pro-

! gram verification was accomplished through the implementation of the
| SWEC Quality Assurance Program.

* The preventive action for this issue is identified in Appendix C.
|

4.0 References

4.1 CYGNA Design Control Review Issues List, Revision 1, June,21, 1985

4.2 NRC Inspection Report No. 50-445/83-12:50-446/83-07, Inspection Con- j
ducted by J. I. Tapia and W. Paul Chen, May 13, 1983 ,

|

A32-1
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SUBAPPENDIX A33

NYDROTEST

1.0 Definition of the Issue

The issue (References 4.1 and 4.2) was that hydrostatic test loading con-
ditions were not properly considered for ASME Section III Code Class 2
and 3 piping analysis and pipe support designs.

2.0 Issue Resolution

The hydrotest loads for piping and supports were evaluated for 1.5 times
the design pressure, in accordance with the ASME Section III Code of
Record, except for the ASMI Section III Class 2 and 3 piping, which was
evaluated for 1.25 times the design pressure consistent with the actual

I hydrostatic test conditions. The lower design pressure for Classes 2
l and 3 piping is in accordance with a later code version which is accept-

able, since the project met the requirements of ASME Section III Code
paragraph NA-1140, which allows the use of later Code provisions where
appropriate. Evaluation of piping and supports for hydrotest loading was
performed as specified in CPPP-7, Sections 3.6.2.4 and 4.7.2.

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

( of this issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under

,l provisions of 10CFR50.55(e) (see Eubsppendix B2, SDAR-CP-86-72).
1

The corrective action to resolve the hydrotest issue was accomplished*

through the implementation of the criteria provided in CPPP-7, Sec-'

tions 3.6.2.4 and 4.7.2, during the design validation.

* The preventive action for this issue is identified in Appendix C.

| 4.0 References

4.1 CASE's Proposed Findings of Fact and Conclusions of Law (Walsh/Doyle
Allegations), Section XIII, August 22, 1983

4.2 CYCNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987

|
|
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SUBAPPENDIX A34

SEISMIC /NONSEISMIC INTERFACE

1.0 Definition of the Issue

The following issues (Reference 4.1) were raised relating to the design of
isolation anchors:

1.1 Seismic Category I Piping Attached to Nonseismic Piping
i The issue was that the seismic effects of nonseismic piping attached

to safety-related piping were not adequately considered.

1.2 Piping Routed Between Seismic Category I and Nonseismic Buildings

1.2.1 The issue was that safety-related piping was not seismi-
cally isolated when it was routed between seismic Cate-
gory I and nonseismic buildings.

1.2.2 The issue was that postulated failure of the turbine build-
ing due to an earthquake, which is a nonseismic building,
was not considered in the design of safety-related piping
which is routed between the turbine building and seismic

,.

! Category I buildings.

( 2.0 Issue Resolution;

|

| 2.1 Seismic Category I Piping Attached to Nonseismic Piping
I

In accordance with CPPP-7, Attachment 4-10, Sections 1.4, 1.5, and

1.6 the following tu methods were used for the design validation of
safety-related piping attached to conseismic piping:

I 2.1.1 A plastic binge was assumed to occur on the nonseismic pip-
| ing insnediately adjoining the anchor. The anchor was ana-

| lyzed for plastic moments.
!

| 2.1.2 One or more restraints and the piping supported by these
restraints on the nonseismic side were seismically ana-'

lyzed. In addition, the effect of the remaining portion of
nonseismic piping was accounted for by the assumption of a

l plastic hinge.

2.2 Piping Routed Between Seismic Category I and Nonseismic Euildings

SWEC-PSAS Project Memorandum No. PM-203 clarified the requirements of
CPPP-7, Attachment 4-10, and limits the use of Option 2.1.2 to pipingi

i in seismically analyzed buildings. Therefore, the interface between,

seismic Category I piping and nonseismic piping occurring at the
|

|

A34-1
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boundary between seismic Category I and nonseismic buildings (e.g.,
the main steam line) was modeled by a plastic binge as discussed in
Item 2.1.2.

3.0 Cjrrective and Preventive Action
No additional issues were discovered during the review and resolution*

of this issue.

* Pipe support modifications resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
the provisions of 10CFR50.55(e) (See Subappendix B2, SDAR-CP-86-72).

corrective action to resolve the seismic /nonseismic interfaceThe*
issue was accomplished through the implementation of criteria provid-
ed in CPPP-7, Attachment 4-10 during the design validation.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CYGNA Pipe Support Review Issues List, Revision 4, and Transmittal
Letter No. 84056.120 dated September 18, 1987

(
;r
I

l

1

1

i

!

,

: I
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SUBAPPENDIX A35

OTHER ISSUES

3.0 Definition of the Issue

Subappendixes Al through A34 have addressed the CPRT and external issues
(excluding the SSER and CPRT-QOC issues addressed in Subsppendixes A36
through A39). These 34 subappendixes represent the consolidation of all
but 51 of the 972 piping-related Discrepancy Issue Reports (DIRs), gener-
ated by TENERA, L. P. to track closure of issues as part of their third

review. The remaining 51 DIRs (Reference 4.1, Attachment B) areparty
unrelated to the 34 primary issue topics discussed in the previous 34 sub-
appendixes. The issues raised by these 51 DIRs must be resolved by the
SkT.C-PSAS validation ef fort.

!
2.0 Issue Resolution

Sk'EC-PSAS resolved the issue identified in each of the 51 DIRs described
above by referencing the applicable design or administrative procedure

|

that resolved each issue. These 51 DIRs are considered closed by Sh'EC-
PSAS and TENERA, L. P.

|

3.0 Corrective and Preventive Action
( No additional issues were discovered during the review and resolution*

.

of this issue.
t
t

* Pipe support modificaticas resulting from resolution of issues in
Subappendixes Al through A35 were determined to be reportable under
provisions of 10CPR50.55(e) (see Subappendix B2, $DAR-CP-86-72).

The corrective action to resolve this issue was accomplished through*

the implementation of the criteria provided in CPPP-6 and CPPP-7.

* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 CPRT Design Adequacy Program Descipline Specific Results Report:
Piping and Supports, DAP-RR-P-001, Revision 1, August 27, 1987 ,

.

A35-1
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SUBAPPENDIX A36

SSER-8 REVIEW

1.0 Definition of the Issue

SSER-8 describes the NRC Staff evaluation and resolution of technical is-
sues relating to the civil, structural, and miscellaneous issues of CPSES
(Reference 4.1).

The issue was whether the concrete design strength of CPSES safety-related
concrete installed between January 1976 and February 1977 was 4,000 psi or
greater.

2.0 Issue Recolution

The results of the concrete strength tests, performed between January 1976
and February 1977, were reviewed by the SWEC Civil / Structural Group
(Reference 4.2). As a result of the consistency between the cylinder data
and the Schmidt-Hammer data, SWEC Civil / Structural concluded that there is
no evidence of systematic falsification of cylinder data or improper test-
ing; therefore, it was further concluded that the 4000 psi design strength
of the safety-related concrete placed during that period was substantiated
(Reference 4.3).

3.0 Corrective and Preventive Action
( No additional issues were discovered during the review and resolution*

of this issue.

* This issue has been determined to be not reportable in accordance
with 10CTR50.55(e).

3

* No corrective action on the design basis is required due to this
issue.

Current construction and QC concrete testing procedures are adequate.*

No additional preventive action is required due to this issue.

4.0 References

4.1 NUREG-0797, Supplement No. 8, Sections 3.1.3 and 4.1.2, Safety Evalu-
ation Reported Related to the Operation of CPSES Units 1 and 2, Dock-
et Nos. 50-445 and 50-446, USNRC, February 1985

4.2 TU Electric CPSES Unit I and Common, Civil / Structural, Project Status
Report, Revision 0

4.3 CPRT Action Plan II.b Results Report, Concrete Compression Strength,
Revision 1, February 28, 1986
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SUBAPPENDIX A37

SSER-10 REVIEW

1.0 Definition of the Issue

SSER-10 describes the NRC Staff evaluation and resolution of technical
issues relating to the mechanical and piping group (Reference 4.1). The

four piping design related issues are:

1.1 Uncontrolled Weld Repairs by Plug Welding

The SSER indicated that a plan is required for sampling inspection of
plug welds in CPSES for cable tray supports, pipe supports, and base
plates. A bounding analysis is required to assess the ranging ef-
fects of uncontrolled plug welds on pipe supports, cable tray sup-
ports, and base plates to serve their intended functions. A report

documenting the results of the assessment is required.
1

1.2 Installation of Main Steam Line Pipes - Unit 1, Loop 1

f
The SSER indicated that Tasks 4.5.1 through 4.5.8 in SSER-10, which
include stress assessment and nondestructive examination of Loop 1
main steam (MS) and feedwater (FW) lines, must be performed. Results1

of analysis, examinations, and reviews are required to be documented
in a report.

1.3 Isolation of Seismic Category I Piping from Nonseismic Piping

,The SSER indicated that an analysis shall be performed and documen-
tation shall show that piping systems such as MS, W, and auxiliary

| steam lines routed from seismic Category I to nonseismic Category I
i buildings are in conformance with the licensing commitments.
|

1.4 As-Built Verification of Type 2 Skewed Welds on NF Supports

The SSER indicated that confirmation is required that the Type 2
skewed welds on pipe supports are not undersized. This may be accom-
plished through the verification of previous weld inspections or
through reinspection.

| 2.0 Issue Resolution

2.1 Uncontrolled Weld Repairs by Plug Welding

SWEC-PSAS reviewed the Comanche Peak Response Team (CPRT) Action Plan
V.d Results Report (Reference 4.2) and concluded that since the unau-

I thorized repair of plug welds does not compromise the structural in-!

tegrity of the components, there is no impact of plug weld repairs on
the validation of pipe supports at CPSES.

A37-1
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2.2 Installation of Main Steam Line Pipes - Unit 1, Loop 1

The CPRT Action Plan V.e Re.ults Report (Reference 4.3) was reviewed
by SWEC-PSAS and, based on the main steam and feedwater pipe stress
analysis, which incorporated bounding parameters, it was concluded
that na deleterious effects resulted from the sequence of events as-
socisted with Unit 1, Loop 1, main steam and feedwater (FW) lines
hydrostatic tests.

2.3 Iso 11 tion of Seismic Category I Piping from Nonseismic Piping

This topic is addressed in Subappendix A34.

2.4 As-Built Verification of Type 2 Skewed Welds on NF Supports

Pipe support welds at CPSES are inspected in accordance with Inspec-
|

tion Procedure QI-QAP-11.1-28 (Reference 4.4). However, since Type 2
skewed welds are typically found on the weld of the trunnion to the'

pipe, inspection procedures for Type 2 skewed welds were included in
the piping weld inspection Procedure QI-QAP-11.1-26 (Reference 4.5).
CPRT Action Plan V.a Resul 4 Report (Reference 4.6) confirmed that
inspections were perfo rmed in accordance with QI-QAP-11.1-26, and

|
that skewed welds are not undersized. Pipe support veld inspection
Procedure QI-QAP-11.1-28 has since been revised to include inspection
procedures for Type 2 skewed welds.

(
3.0 Corrective and Preventive Action

No additional issue was discovered during the review and resolu-*

tion of this issue.

Pipe support modifications resulting from resolution of isola-*

|
tion of Seismic Category I piping from nonseismic piping has

( been determined reportable under the provisions of 10CFR50.55(e)
| (see Subappendix B2, SDAR-CP-86-72). No modifications were re-
| quired as a result of the resolution of the issues discussed in

Sections 1.1, 1.2, and 1.4.

The corrective actica to resolve the issue of the isola-tion of*

Seismic Category I piping from nonseismic piping has been accom-
[ plished through the implementation of criteria provided in

CPPP-7, Attachment 4-10, during the design validation.

The corrective action to resolve the issue of the installation
of main steam line piping was accomplished through implementa-
tion of CPSES Construction Procedure CP-CPM-1.2 (Reference 4.7)
and SWEC-PSAS Orocedure CPSP-30 (Reference 4.8), which requires
engineering to evaluate the installed . piping and pipe support
configuration including the proper design of temporary supports
prior to a piping system hydrostatic test to assure the inte-
grity of the installed safety-related piping and pipe supports.

A37-2
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The corrective actica for the issue of uncontrolled plug weld
repair was accomplished through enhanced pipe support
installation and inspection criteria.

The corrective action for the issue of verification of Type 2
skewed welds on hT supports was accomplished through the revi-
sion of Weld Inspection Procedure QI-QAP-11.1-28 to include in-
spection procedures for Type 2 skewed welds.

The preventive action for this issue is specified in Appendix C.*

4.0 References

4.1 NUREG-0797, Supplement No. 10, Safety Evaluation Report related to
the operation of CPSES Units 1 and 2, USh'RC, Docket Nos. 50-445 and
50-446, April 1985

I 4.2 CPRT Action Plan V.d Results Report, Plug Welds, Revision 1,
December 18, 1986

4.3 CPR1 Action Plan V.e Results Report, Installation of Main Steam
Pipes, Revision 1, October 15, 1986

l 4.4 CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabriestion and
Instdlation Inspection of Safety Class Component Supports

( CPSES Quality Assurance Procedure QI-QAP-11.1-26, Piping and Equip-4.5
( ment Installation Inspection

,

4.6 CPRT Action Plan V.a Results Report, Inspection for 'ertain Types of
Skewed Welds in hT Supports, Revision 1, October 22, 4986

4.7 CPSES Construction Procedure CP-CPM-1.2, Construction Activities for
Systems and/or Areas Accepted and/or Controlled by TU Electric Plant

( Operations, Revision 5, March 4, 1987
|

|
4.8 SWEC-PSAS Project Procedure CPSP-30, Processing TU Electric Requests

' for Temporary Hangers, Revision 0, October 7, 1987

1

I
!
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SUBAPPENDIX A38

SSER-11 RIVIEW

3.0 Definition of the Issue
SSER-11 (Reference 4.1) describes the NRC Staff TRT position on the evalu-
ation and resolution of technical questions and allegations relating to

,

the QA/QC Group.

The issues identified by SSER-11 in the design process that are related to
piping design are as follows:

1.1 As-Built Inspectiun Program (Allegations AQ-50, AQ-21, AQ-22, and
AQ-119, Reference 4.1)

i As-built issues were classified into hardware, procedural, as-built,
and weld-related categories. Specifically, six pipe support con-
struction issues in Unit I were listed as follows:

1.1.1 Excessive snubber spherical bearing clearance.

1.1.2 Missing strut and snubber load pin locking device

(
\ 1.1.3 Pipe clamp halves not parallel.

I 1.1.4 Snubber adapter plate bolts not fully engaged.

1.1.5 Hilti-Kwik bolts installed with less than minimum
'

embedment.

2.1.6 Absence of locking devices for threaded fasteners on NT
supports.

1.2 Isolation Anchors
The issue was that isolation anchors were not always used in the de-
sign of seismic-to-nonseismic piping. The isolation anchor must be
designed to witts;:and the combined loading imposed by both seismic
Category I and nonseismic piping (Allegation SRT-13, Reference 4.2).j

|
t

1.3 Main Steam Loop Hydro
i

The issue was that the design of the main steam lines in Unit I did
not take into account the stresses caused by repositioning of the
line after flushing and by the settling of tempora ry supports
(Reference 4.1).

|

A38-1'
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1.4 Girth Welds

The issue was that radial shrinkage of girth welds in thin-walled
stainless steel pipe was not always adequately analyzed (Allegations
AQ-50, Ref. 4.1; and AW-52, AW-59, AW-62, Ref. 4.2).

2.0 Issue Resolution j

2.1 As-Built Inspection Program
|

The issue of the as-built QC verification of supports at CF3ES was
also identified in Subappendixes A39 and B3. The resolution of this
issue and the corrective and preventive actions associated with this
issue are addressed in Subappendixes A39 and B3. |

(

2.2 Isolation Anchors

The isolation anchor issue was also idsntified in SSER-10 (Refer-
ence 4.2) and is discussed in Subappendixes A34 and A37. The resolu- |

tion of this issue and the corrective and preventive actions
'

associated with this issue are addressed in Subappendixes A34 and
A37,

2.3 Main Steam Loop Hydro

( The Unit I main steam loop bydro issues were also identified in
(

SSER-10 and are discussed in Subappendix A37. The resolution of this
issue and the corrective and preventive actions associated with this
issue are addressed in Subappendix A37.

2.4 Girth Welds

The effects of radial shrinkage of girth welds on the pipe stress
analyzed in accordance with CPPP-7, Attachment 3-15.analysis were

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

Pipe support modifications resulting from resolution of the issue of*
isolation anchors and girth weld shrinkage have been determined re-
portable under the provisions of 10CFR50.55(e) (see Subsppendix B2,
SDAR-CP-86-72). Pipe support modifications resulting from res fution
of the issue of as-built verification of pipe supports have been de-
te rmined reportable under the provisions of ICCFR50.55(e) (see

Subappendix B3, SDAR-CP-86-63).

* The corrective action to resolve the girth weld issue was accom-
plished through the implementation of the criteria specified in
Attachment 3-15 of CPPP-7 during the design validation.

.
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The corrective actions to resolve the issues of the as-buil inspec- |*

tion program, the isolation anchors, and the main steam loop hydro- |

static test are discussed in Subsppendixes A39, A34, and A37,
respectively.

* The preventive actions for these issues are specified in

Attachment C.
|

4.0 References i

4.1 NUREG-0M 7, Supplement No. II, Safety Evaluation Report related to |

the operation of CPSES Units 1 and 2, USNRC, Docket Nos. 50-445 and '

50-446, May 1985

4.2 NUREG-0797, Supplement No. 10, Safety Evaluation Report related to
the operation of CPSES Units 1 and 2, USNRC, Docket Nos. 50-445 and
50-446, April 1985

l
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SUBAPPENDIX A39
|

CPRT QUALITY OF CONSTRUCTION REVIEW
ON PIPING AND PIPE SUPPORTS

1.0 Definition of the Issue
Evaluation Research Corporation (ERC) was contracted by CPRT to perform
the Quality of Construction (QOC) sample inspection of the safety-related

-components installed in CPSES, including piping and pipe supports. This
task was implemented in accordance with CPRT Action Plan VII.c, and the
results were discussed in Section 5.2.5 of the CPRT Action Plan VII.c Re-
sults Report (Reference 4.1).

7

ERC inspection covered approximately 82,500 faspection points for piping
and pipe supports. ERC evaluated the results and recommended corrective
action on the adverse trends and construction deviations on the piping
components, gaps, locking devices, pipe clamp spacers, pipe clamps, cotter
keys, and angularity offsets.

The recommended corrective actions on the adverse trends and construction
deviations of the pipe supports identified in the CPRT-QOC Results Report
are summarized as follows:

i ( CPRT Action Plan VII.c ResultsConstruction
Work Category Report Recommendations; (

1.1 Small Bore Piping Reinspect flow elements to verify:

,

f Configuration that they are oriented in the
proper directiona

i
'

1.2 Small Bore Piping Verify existing piping clearance
Configuration crAteria and walkdown on all

small bore piping with insulation
installed

l

!
' 1.3 Small Bore Piping Reinspect safety-related piping

Configuration expansion joints

1.4 Small Bore Piping Verify the accuracy and consis-1

Con figuration tency of linear and locating
dimensions in piping isometrics

1.5 Pipe Bend Verify by Ultrasonic Testing (UT)
Fabricetion that installed pipe bends meet the

minimum wall thickness requirement

,

i
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Construction CPRT Action Plan VII.c Results
Work Category Report Recommendations

1.6 Pipe Bend Revise QC Procedure QI-QAP-11.1-26
Fabrication to require that wall thickness

af ter Pending be verified by Ultra-
sonic Testing (UT) and recorded

1.7 Pipe Welds and Reinspect butt welds in Sched-
Materials ule 80 or thinner stainless steel

piping made prior to 1982 that
are replacesent welds and/or have
received extensive repairs

1.8 Small Bore Inspect gaps and verify adequate
clearance between pipe welds andPipe Supports
pipe support

1.9 Small Bore Inspect and install suitable
Pipe Supports loching devices on all vendor-

supplied components that do not
have high-strength bolting;
install locking devices on all
high-strength bolting that is not
torqued to an acceptable preload

( 1.10 Small Bore Verify that the fasteners have
been secured for all vendor-Pipe Supports
supplied components (sway struts,
snubbers, and spring cans) during
plant startup and preoperation
using a complete and detailed
procedure and checklist provided
and verified by QC)

2.0 Issue Resolution

The Post-Construction Hardware Validation Program (PCHVP) (Reference 4.2)
is the portion of TU Electric's Corrective Action Program (CAP) which val-
idates the final acceptance attributes for safety-related hardware.

to the Post-Construction Hardware Validation Program (PCKVP) isThe input
contained in the installation specifications. Final acceptance inspection
requirements identified in the validated installation specifications were
used to develop the Post-Construction Hardware Validation Program (PCNVP)
attribute matrix. This matrix is a complete set of final acceptance at-'

tributes identified for installed hardware. The Post-Construction Hard-
ware Validation Program (PCHVP), by either physical validations or through
an engineering evaluation methodology, assures that each of the attributes
defined in the attribute matrix is validated.

4

A39-2

_ . - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ ____ __________-_
|



.

.

SWEC-PSAS developed the Field Verification Method (FVM) CPE-SWEC-TVM-
PS-081 (Reference 4.3) to coordinate the Unit 1 and Common piping and pipe
support inspection validation activities.

Piping inspections are performed and documented by Quality Control (QC)
personnel to assure that applicable inspection uttributes are acceptable.
The piping inspection attributes are as below:

Equipment and piping configuration
Piping wall thickness at shop / field bends
Radial weld shrinkage at stainless steel piping joints
Equipment anchoring
Remote valve operators
Branch connections
All pressure boundary items installation / base metal defects
Valve orientations
Pipe / sleeve details
Permanent pipe support installation (no temporary or voided
supports)

Verify location (span) dimensions / tolerances
Applicable dielectric insulating sleeves over bolts / studs
Linear dimensions of piping segments and in-line components

The hardware validation of pipe supports assures that tbs removable items

{ on a pipe support are installed as required by the design documentation.
The hardware validation is implemented by Quality Control (QC) personnel

( in compliance with the validated support drawing. Quality Control person-
nel verify and document that all applicable hardware attributes listed on
the hardware validation checklists are acceptable. The following pipe

support bardware validation checklists are used, as applicable:

Adjacent Weld Checklist
| Bolted Connection Checklist
| Hilti Bolt Checklict
! Pipe Clamp Checklist
| Richmond Insert Checklist

Snubber Checklist
Support Checklist .

Sway Strut Checklist
Through Bolt / Embedded Bolt Checklist
U-Bolt / Bolted U-Guide Checklist

| Variable / Constant Spring Checklist

In addition to the hardware validation pipe support inspections , Quality
Control (QC) personnel also conduct inspections for pipe support.configu-

*

ration attributes as below:

Material acceptability
Support configuration compliance with validated design drawing,
including dimensions

A39-3
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Support overhang length / tolerance
Support projection length / tolerance
Sway strut / snubber pin-to-pin dimension / tolerance
Alignment and circumferential deviation of shear lugs
Hilti bolt size /embedment
Weld length of structural member on base plate
Welded connection in accordance with validated drawing
Edge distance for structural members and base plates
Slope of bolted part with bolt head or nut
Shim size / weld

SkTC-PSAS developed the Field "erification Method (TVM) CPE-SWEC-WM-
PS-080 (Reference 4.4) to assure that sufficient clearance exists around
the validated piping. Clearance is required to permit those anticipated
piping displacements that could occur under plant operating conditions
without any impediment to those displacements. An impediment is defined
as any structure, pipe, conduit, cable tray, or equipment that encroaches
on the envelope of anticipated pipe displacement.

This field verification effort is performed by the SWEC-PSAS engineering
personnel. SkTC-PSAS has established clearance criteris and is responsi-
ble for training the clearance walkdown teams, evaluating clearance prob- '

lems, a nt. issuing design changes to correct any clearance violations.

(
The physical validation of mechanical piping attributes (e.g., flow ele-
ment orientation and expansion joint installation) is performed by SWEC

f
mechanical discipline PCHVP as discussed in the SWEC Mechanical Project.

\ Status Report (Reference 4.5).
| These corrective actions also envelop the resolution of issues in Sub-'

appendixes A29, A30, A38, and B3, The quality of construction require-

|
ments for piping and pipe supports in the PCHVP were incorporated into the
construction and QC inspection procedures to serve as the preventive
action.

|
3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution| *

of this .Jsue.

Tne quality of construction of pipe support installat'.on issue was*

determined to be reportable u:Aer the provisions of liCTR50.55(e)
*

| (see Subsppendix B3, SDAR-CP-86-63).

* The corrective action to resolve this issue is accomplisled through
the implementation of the Post-Construction Hardwarc Validation
Program.

* The preventive action for this issue is identified in Appendix C.

i

:
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4.0 References

4.1 CPRT Action Plan VII.c Results Report, Construction Reinspection /
Documentation Review Plan, Revision 0;, June 11, 1987

4.2 TV Electric Engineering and Construction Procedure EC-9.04, Post Con-
struction Hardware Validation Program, July 17, 1987

4.3 SWEC-PSAS Comanche Peak Field Verification Method, Hardware Valida-
tion and Supplemental Inspection Programs, CPE-SWEC-TVM-PS-081,

Revision 0, July 29, 1987

4.4 SWEC-PSAS Comanche Peak Field Verification Method, Clearance Walk-
down, CPE-SWEC-TVM-PS-080, Revision 0, July 28, 198'/

4.5 TU Electric, CPSES Unit I and Common, Mechanical Project Status Re-
port, Revision 0

(

!(

.

.

.
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APPENDIX B

INTRODUCTION

This appendix describes the details of resolutions of issues identified during
the performance of the piping Corrective Action Program (CAP). Included in
this appendix are the piping-related Significant Deficiency Analysis Reports
(SDARs) initiated by TU Electric.

Each of the five issues listed below is described in an individual sub-appendix
which includes discussions of resolution methodology and corrective and pre-
ventive actions.

Issue No. Issue Title

B1 SD/.R-CP-86-33, Stiffness Values for Class 1 Stress Analysis;-
B2 SDAR-CP-86-72, Sms11 Bore Piping and Supports
L3 SDAR-CP-86-63, Pipe Support Installations
B4 SDAR-CP-86-67, Preoperational Vibration Test Criteria
B5 SDAR-CP-86-73, ASME Snubber Attachment Brackets

('

i,

|

|
.

i

|

|
:

*

.

|

|

|
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SUBApFENDIX B1

SDAR-CP-86-33, STIFFNESS VALUES FOR CLASS 1 STRESS ANALYSIS

1.0 Definition of Issue

TU Electric identified a deficiency in the stiffness values of pipe sup-
ports for ASME Section III Class 1 piping stress analysis (Reference 4.1).
The pipe support stiffness values used in the previous Westinghouse stress
analysis of ASME Section III Code Class 1 piping in Unit I were based on
input from the existing design. These pipe support stiffness values
changed with implementation of the corrective actions from the pipe stress
and pipe support validation program, thus rendering the previous results
of ASME Section III Class 1 pipe stress analysis in Unit 1 inconsistent
with the pipe stress and pipe support validation program.

| Appropriate ASME Section III Code Class 1 pipe support stiffness values
that incorporated corrective actions and modifications resulting from the
pipe stress and pipe support validation program must be used in the vali-
dated ASHI Section III Code Class 1 pipe stress analysis.

2.0 Issue Resolution

The calculations of the stiffness values for the pipe supports for the
ASHI Sect' ion III Code Class 1 pipe stress analysis packages were completed

( and these results were transmitted to Westinghouse ' in accordance withi

I Section 7.5.7 of project procedure CPPP-6 (Reference 4.2) and SWEC-PSASI
\ Project Memorandum PM-130 (Reference 4.3). Westinghouse reanalyzed these

stress problems and issued revised support loads for pipe support
validation.

TU Electric determined that this issue was reportable under the provisions
of 10CTR50.55(e) and submitted reports (References 4.1 and 4.4) to the NRC

! Staff on May 28, 1986, and October 17, 1986. The small bore pipe support
* modifications and hardware validation status is being updated under

10CTR50.55(e) via SDAR-CP-86-36 (Subsppendix B2).

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

* This issue was determined to be reportable under the provisions of
10CFR50.55(e).

The corrective action to resolve this issue was accomplished by the*

validation of the ASHI Sectiou III Code Class 1 pipe stress analysis
by Westinghouse and by the SWEC-PSAS validation of the pipe supports
in accordance with Sections 3.10.8 and 4.3'.2.2, and Attachment 4-18
of CPPP-7.

,

B1-1
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* The preventive action for this issue is identified in Appendix C.

4.0 References

4.1 TU Electric Letter No. TXX-4831, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Stiffness Values for Class 1 Pipe Stress Analysis,
May 28, 1986 (SDAR-CP-86-33 - Interim Report).

4.2 SWEC-PSAS Project Procedure CPPP-6, Pipe Stress / Support Requalifica-
tion Procedure - Unit 1, Revision 4, April 8, 1987

f4.3 SWEC-PSAS Project Memorandum PM-130 Transmittal of Requalification
)Results to Westinghouse, December 19, 1986.

4.4 TV Electric Letter No. TXX-6025, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Stiffness Values for Class 1 Pipe Stress Analysis,
October 17, 1986 (SDAR-CP-86-33 - Final Report).

(
't

|

|

|
|
,

1

{
:

|

t

B1-2

l

|

|



SUBAPPENDIX B2

SDAR-CP-86-72, SMALL BORE PIPING AND PIPE SUPPORTS

1.0 Definition of Issue

Impact of CPRT and external issues tabulated in Subsppendixes Al through
A35 on the adequacy of the piping and pipe support design and installation
processes is significant.

2.0 Issue Resolution
. SWEC-PSAS was contracted to validate the piping and pipe supports at!

| CPSES. Modification of certain pipe supports provided expedient accep-
|

tance for the expanded requirements. Support modifications are cate-
' gorized as follows:

1.1 Prudent - Supports in this category may have been technically ac-
ceptable; however, more time and expense would have been involved in
the detailed analysis than that required to physically modify the
support and qualify the modification.

Modifications implemented to eliminate1.2 Recent Industry Practice -

snubbers to enhance plant maintainability, reduce inservice inspec-
( tion, and minimize worker radiation exposure during operating plant

conditions.

1.3 Adjustment - Minor modifications (such as retorquing or shimming)
implemented to meet installation criteria contained in the resolution
of the CPRT and external issues.

1.4 Cumulative effects - Modifications that are required due to the ecm-
*

bined effect of previour, issues.

The implementation of the physical modifications of pipe supports is be-
ing performed by TU Electric Construction and is being validated by the
PCHVP.

TU Electric determined that this issue was reportable under the provisions
| of 10CFR50.55(e) and submitted the initial Significant Deviation Analysis

Report No. SDAR-CP-86-72 (Reference 4.1) on October 15, 1986. Periodicj
;

status reports are being submitted to the NRC Staff.

3.0 Corrective and Preventive Action

No additional issues have been discovered during the review end reso-* .

lution of this issue.

* This issue was determined to be reportable under t.he provisions of
10CFR50.55(e).

B2-1
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e The corrective action to resolve this issue is accomplished through
the piping and pipe supports CAP.

The preventive actions for this issue are described in Appendix C.*

4.0 References

4.1 TU Electric Letter No. TXX-6042 dated October 15, 1986, W. G. Counsil
to E. H. Johnson, Director, Division of Reactor Safety and Projects,
U.S. Nuclear Regulatory Commission, Small Bore Piping and Supports,
SDAR-CP-86-72 (Interim Report)

.

(

.
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SUBAPPENDIX B3

SDAR-CP-86-63, PIPE SUPPORT INSTALLATIONS

1.0 Definition of the Issue
a deficiency was identified involving a brokenOn September 4, 1986,

cotter pin on a snubber (Reference 4.1).

2.0 Issue Resolution
.

The piping CAP includes the PCHVP that will validate cotter pin installa-
tion in accordance with field verification method CPE-SWEC-nH-PS-081
(Reference 4.2).

3.0 Corrective and Preventive Action

See Section 3.0 of Subsppendix A39.

4.0 References

4.1 TU Electric Letter No. TXX-6027, W. G. Counsil to E. H. Johnson, Di-
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Pipe Supports, SDAR-CP-86-63 (Interim Report),

( November 3, 1986

4.2 SWEC-PSAS Comanche Peak Field Verification Method, Hardware Valida-
tion and Supplemental Inspection Programs CPE-ShTC-nH-PS-081,

Revision 0, July 29, 1987

.
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SUBAPPENDIX B4

SDAR-CP-86-67, PREOPERATIONAL VIBRATION TEST CRITERIA

1.0 Definition of the Issue
TV Electric identified a deficiency (Reference 4.1) in the preoperational
vibration test criteria. The CPSES criteria document, Preoperational Vi-
bration Test Program, Issue 1, June 1980, was reviewed, and it was found
that the mathematical formulas used to determine stress endurance limits.
-allowable deflections, and flexibility characteristics of certain piping
systems may not have been accurate. Vibration calculations and test re-
sults were evaluated to determine the validity of the original i

calculations.

The evaluation yielded the following results:
j-

! 1. Two test data points (from a tota! of 21 system tests) were found to
exceed the allowable deflection limits.

2. The measured direction of deflection movement was not clearly identi-'

fled in all instances.

( 3. The test deflections were measured in only one direction in some -

cases.

: (
2.0 Issue Resolution

As a result of the piping Corrective Action Program (CAP) and extensive
modifications to the piping systems TU Electric will repeat the preopera-
tional vibration testing. SWEC-PSAS has established Project Procedure
CPPP-25, Unit 1 Piping Vibration Test Procedure (Reference 4.2), for the
management and assessment of piping systen vibration as required by the
CPSES TSAR Section 3.9.B.2. This preoperational vibration test procedure
is based on information contained in NRC Regulatory Guide 1.68 (Refer-
ence 4.3) and Section 3.9 of NUREG-0800 (Reference 4.4). SWEC-PSAS will
provide technical services to the testing program.

.

TU Electric determined that this issue is reportable under the provisions
of 10CFR$0.55(e) and submitted SDAR-CP-86-67 on February 19, 1987. j

3.0 Corrective and Preventive Action
! No additional issues were discovered during the review and resolutionl *

of this issue.

I
* This issue was determined to be reportable in accordance with the

| provisions of 10CFR50.55(e).
I
|

'

,
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The corrective actions to resolve this issue will be implemented by*

repeating the preoperational piping vibration testing by a new test
procedure to resolve the concerns.

Preventive action for this issue is identified in Appendix C.*

4.0 References

4.1 TU Electric Letter No. TXX-6072 dated October 27, 1986, W. G. Counsil
to U.S. Nuclear Regulatory Commission, Attention: Document Control
Desk, SDAR-CP-86-67 Preoperational Vibration Test Criteria

4.2 SWEC-PSAS Project Procedure CPPP-25, Piping Vibration Test Procedure,
Revision 0, December 8, 1986

4.3 USKRC Regulatory Guide 1.68, Initial Test Programs for Water-Cooled
Nuclear Power Plants, Revision 2, January 1978

4.4 USNRC Standard Review Plan NUREG-0800, Section 3.9.2, Revision 2,

July 1981

(

(

>

.
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SUBAPPENDIX B5

SDAR-CP-86-73, ASME SNUBBER ATTACHMENT BRACKETS

1.0 Definition of the Issue
TV Electric identified a deficiency (Reference 4.1) involving restriction
of the snubber swing angle by the snubber rear brackets. Rear brackets on
safety-related snubbers have the potential to cause restricted movement
and binding due to the use of the incorrect rear bracket.

2.0 Issue Resolution

A drawing review of ASME Section III, Code Class 1, 2, and 3 snubbers was
conducted to verify the adequacy of swing clearances, and identified 1063
snubbers as having attachment brackets. As a result of field examination,
the number of snubbers requiring evaluation has been reduced to 165.

2.1 These 165 supports were evaluated by comparing the field verified
swing angle data with the predicted movements. The results are as
follows:

* 83 supports were determined to have sufficient field verified
swing angle to accommodate the predicted pipe movement. .

* 15 supports were determined to be unnecessary in a previously
( initiated pipe support validation effort (and are being

deleted).

33 supports are being modified as a res f the pipe support*

validation effort (but not as a result of this deficiency).

31 supports have been identified as having less clearance than*

required by analysis and are being modified to correct the
situation.

3 supports have no safety-related function and do not impair the*

safety-related function of other components and therefore re-
quire no further evaluation for safety significance.

2.2 TU Electric determined that this issue was reportable under the pro-
visions of 10CFR50.55(e) and submitted Significant Deficiency Analy-
sis Report SDAR-CP-86-73 (Reference 4.1).

3.0 Corrective and Preventive Action

No additional issues were discovered during the review and resolution*

of this issue.

B5-1
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issue was determined to be reportable under the provisions of
f

* This
10CTR50.55(e). f

* The corrective action to resolve the snubber rear bracket issue is
being accomplished through the implementation of CPSES Construction
Procedure CP-CPM-9.10A, paragraph 3.6 and CPSES Quality Control
Procedure Nos. CP-QAP-12.1 and QI-QAP-11.1-28, which require a check
for binding on the rear bracket. Additionally, a backfit inspection
was implemented in accordance with Field Verification Method j

TNE-TVM-PS-038.

The preventive actions are identified in Appendix C.*

4.0 References

TU Electric Letter No. TXX-6104, W. G. Counsil to E. H. Johnson, Di-4.1
rector, Division of Reactor Safety and Projects, U.S. Nuclear Regula-
tory Commission, Snubber Rear Brackets, SDAR-CP-86-73, November 19,
1986

c

(

|

,

|
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APPENDIX C - PREVEhTIVE ACTIONS

The preventive actions are embodied in the procedures developed and used for
the Corrective Action Program. These procedures resolve all CPRT and external
issues as well as all issues identified during the performance of the CAP.
Implementation of the preventive actions will assure that the design and hard-

for CPSES Unit 1 and Common can continue to comply with the licensingware
comunitments throughout the life of the plant as described in Section 5.4. The.,

>

particular preventive actions preclude the recurrence of the issues identified
in Appendixes A and B as summarized below in Sections 1.0 and 2.0,

respectively.

|

r

(
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1.0 APPEh' DIX A ISSUES - PREVENTIVE ACTION

A1. Richmond Inserts

Attachment 4-5 of CPPP-7 (Reference C.1) provides requirements and
instructions for the inclusion of bending stress in the analysis of
bolting used in Richmond inserts with tube steel, the proper modeling
of Richmond insert to tube steel connections, length limits of tube
steel members used with two or more Richmond inserts, and evaluations
of spacing between inserts. Attachment 4-13 of CPPP-7 provides pro-
cedures for the evaluation of local stresses due to nuts bearing on
tube steel valls. SWEC-PSAS Project Memorandum PM-141 (Refer-
ence C.2) provides procedures to check the potential unequal shear
loading when the tube steel connection is anchored by two or more
Richmond inserts. Additionally, Quality Assurance Procedure
QI-QAP-11.1-28 (Reference C.3) was revised to include inspection for

|

( proper thread engagement.

| A2. Local Stress in Piping

Attachments 4-6A, 4-6B, and 4-6C of CPPP-7 provide requirements and
instructions for the evaluation of local run pipe stresses due to
integral welded attachments (4-6A), and support bearing loads (4-6B
and 4-6C).

( The use of zero gap box frames, the evaluation of pipe support stiff-
nesses and the evaluation of local stresses in pipe support members.( are discussed in the preventive actions of Subsppendixes A4, AS, and'

A21, respectively.
l
I A3. Vall-to-Vall and Floor-to-Ceiling Supports

Attachment 4-19 of CPPP-7 provides procedures for the inclusion of
the effects of differential seismic displacements and the long-term
effects of concrete creep on supports which span wall-to-wall and',

floor-to-ceiling.

A4. Pipe Support / System Stability

Section 4.2.4 and Attachment 4-9 of CPPP-7 provide requirements for;

i

the modification of potentially unstable pipe support configurations.

! A5. Pipe Support Generic Stiffness

Section 3.10.8 of CPPP-7 provides baseline stiffness values for rigid
pipe supports, anchors, and snubbers. Section 4.3.2.2 of CPPP-7 out-
lines the approach to be used in determining pipe support stiffnesses
and Attachment 4-18 is a tabular / graphic compilation of support com-

:
ponent and standard support subassembly.

,

C-2
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A6. Uncinched U-Bolt Acting as Two-Way Restraint

Section 4.2.5.2 and Attachment 4-3 of CPPP-7 provide requirements and
instructions for the proper application and evaluation of uncinched
U-bolts used as two-way restraints. Section 4.3.2.2 and Attach-
ment 4-18 of CPPP-7 provide the stiffness values for uncinched
U-bolts used as two-way restraints.*

A7. Friction Forces

Section 4.7.3 of CPPP-7 requires that the effects of friction forces
acting on pipe supports be included in the design for all noneyclic
loads. Attachment 4-7 of CPPP-7 provides the methods of implementing
this requirement.

AB. AWS Versus ASME Code Provisions

Section 4.4 and Attachment 4-2 of CPPP-7 provide guidance for the
design / qualification of skewed joint welds.

The angular limits of skewed, T-joint welds requires no preventive
action since CPSES weld procedures are qualified by testing, which
overrides the AWS angle limitations.

A9. A500, Grade B Tube Steel
[

Section 4.7.2.1 of CPPP-7 specifies the design criterion of pipe sup-
( ports using A500, Grade B tube steel.

A10. Tube Steel Seccion Properties

Section 4.3.2.1 of CPPP-7 requires the use of the 8th Edition of the
AISC Manual of Steel Construction (Reference C.4) in the selection of
section properties for support design / qualification to preclude the

|
use of inappropriate section properties for tube steel.

,

Specification No. 2323-MS-100 (Reference C.5) has been revised to
for Iny new/16 in. is achieved for

= t-1assure that an effective throat of t design in the future.velds on all tube steel sizes
Section 4.4 and Attachment 4-2 of CPPP.7, Revision 3, as amended by
SWEC-PSAS Project Memorandum PM-140 (Reference C.6), specifies effec-

| tive throat dimensions for flare bevel welds which meet the criteria
The revised guidelines of PM-140 will be followed for anyof AVS.

future weld evaluation to preclude the recurrence of inadequate ef-
fective throat size.

f
| All. U-Bolt Cinching
j

Section 4.2.5.1 of CPPP-7 deleted the use of cinched U-bolts /|

crosspiece supports with struts /rnubbers.

C-3
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A12. Axial / Rotational Restraints

Sections 3.10.6.2 and 4.6.3, and Attachments 3-11 and 4-8 of CPPP-7
establish the procedure for the analysis of axial and rotational
restraints. ,

A13. Bolt Hole Gap ,

Attachments 4-4 and 4-5 of CPPP-7 and SWEC-PSAS Project Mem-
orandum PM-141 provide procedures for the design and evaluation of
base plate bolt holes. Specification No. MS-46A (Reference C.7) and
Quality Assurance Procedure QI-QAP-11.1-28 specify the design re-
quirements and QA inspection tolerance of the bolt hole diameters.

A14. OBE/SSE Damping

f Section 3.0 of CPPP-7 requires the use of OBE/SSE damping values that
are consistent with Regulatory Guide 1.61 (Reference C.8) as modified
by ASME Code Case N-411.

A15. Support Mass in Piping Analysis i

Section 3.10.4, Attachment 3-4, and Attachment 3-11 of CPPP-7 provide
guidance for the determination of pipe support mass and require the
inclusion of this mass in the piping stress analysis.

(
(

A16. Programmatic Aspects and Ouality Assurance, Including Iterative
,

~ Design ,

I
Proj ect Procedures CPPP-1, (Reference C.9) CPPP-6, (Reference C.10)
and CPPP-7 control the validation of the piping and pipe supports.

|
This is an integrated effort within one organization and assures

,

I proper interface between piping analysis and pipe support design.
Additionally, personnel involved in the validation process receive
training in the proper application of the requirements.

| 1 erface with Westinghouse for Class 1 stress analysis is discussed ;

Subappendix B.1.I a.
:

A17. Mass Point Spacing

Section 3.10.6.1 and Attachment 3-7 of CPPP-7 provides guidelines for
the proper location of mass points in pipe stress analyses.

A18. High-Frequency Mass Participation
'

Section 3.10.6.8 of CPPP-7 specifies the criteria to account for high
frequency mass participation in stress analyses. Use of computer
program WPIPE-SW (V04/LO2) has been revised to automatically account
for high frequency mass corrections.

C-4
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A19. Fluid Transients

Project Procedure CPPP-10 (Reference C.11) describes the procedure by
which fluid transient events are identified for applicable systems
for inclusion in the pipe stress analyses,

i Section 3.4.5.5 and Attachment 3-1 of CPPP-7 provide requirements and
instructions for the inclusion of these load conditions in the stress
analyses.

A20. Seismic Excitation of Pipe Support Mass

Attachment 4-21 of CPPP-7 specifies the requirements for inclusion of
the effects of pipe support self-weight excitation in the support

4

evaluation.

A21. Local Stress in Pipe Support Members

Attachment 4-13 of CPPP-7 establishes the requirements to evaluate
local stresses which may occur in pipe support members.

A22. Safety Factors

The technical and denign control procedures assure that the piping
systems are designed in accordance with the CPSES design criteria,

( and thercic a , they wd1 perform their safety-related function.

( A23. SA-36 and A307 Steel

f Section 2.0 of CPPP-7 lists the applicable governing codes to be used
to assure that the proper allowable stresses (determined from the
minimum material yield strengths) are used in the design. Sec-
tion 4.2.5.1 of CPPP-7 deletes the use of cinched U-bolts / crosspiece
supports with struts / snubbers. Attachment 4-5 of CPPP-7 establishes

; the requirement for the reduced .ilowables of high strength bolts,

used with A563 Grade A nuts.

A24. U-Bolt Twisting

Section 4.2.5.1 and Attachment 4-8 of CPPP-7 provides guidance for
the modification of U-bolt trapeze supports. Cinched U-bolts used
with struts or snubbers are deleted from CPSES.

A25. Fisher / Crosby Valve Modeling/ Qualification

The validation process requires a conservative 55/45 flow distribu-
tion ratio on the outlet configuration.

| Section 7.4.3 of CPPP-6 establishes the requirements for assuring
that valves are properly qualified to the as-built loadings.'

!
.

C-5
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'

Section 3.10.6.5 of CPPP-7 addresses the proper valve yoke modeling
of flexible valves.

A26. Piping Modeling -

Section 3.0 of CPPP-7 provides direction and requiremente for tbe
proper modeling of piping systems.

1

A27. Welding

Section 4.4 and Attachment 4-2 of CPPP-7 provide requirements for the !
~

design and a'nalysis of welded joints.

A28. Anchor Bolts /Embedment Plates

Attachment 4-4 of CPPP-7 provides guidance and requirements for the*

evaluation of anchor bolt embedded depths and edge distances.

Proj ect Procedure CPPP-6 provides controls to assure that reaction
loads on embedded plates, attachment spacing between embedded plates,
and as-built loads for through-bolts are transmitted to responsible
groups for evaluation.

A29. Strut / Snubber Angularity

( Section 4.2.6 of CPPP-7 specifies requirements to assure that force
-

components resulting f rom of f-axis loading of struts and snubbers is
( included in the support design.

Specification No. 2323-MS-100, Construction Procedure CP-CPM-9.10A
(Reference C.12), and Quality Assurance Procedure QI-QAP-11.1.28 have

i

been revised to incorporate the resolutions of the items related to |

this issue.' ,

!

A30. Component Qualification
s

Sections 3.4.5 and 4.2 of CPPP-7 delineate the requirements to assure
that piping movements due to system design conditions are considered
in the evaluations of frame gaps, swing angles, and spring and
snubber travel. ,

<
1

'

Quality Assurance Procedures QI-QAP-11.1-28 and CP-QAP-12.1 (Refer-
ence C.13) have been revised to include inspections for the existence
and tightness of all locking devices on pipe supports.,

A31. Structural Modeling for Frame Analysis
,

Section 4.3.2.1 of CPPP-7 requires the use of AISC Manual of Steel
Construction, 8th Edition for the selection of the member properties
used in the analysis, including values for torsional resistance. |

?
t

C-6 s
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4

Attachment 4-5 of CPPP-7 provides the modeling technique used for the
Richmond insert / tube steel connection.

Attachment 4-18 of CPPP-7 provides procedures for the proper modeling
of the connection stiffness for use in the frame analysis.

A32. Computer Program Verification and Use

Section 5.0 of CPPP-7 identifies the computer programs acceptable forThis list assuresuse in the validation of piping and pipe supports.
that only those programs verified in accordance with SWEC standard QA
program requirements for verification, technical adequacy, and appro-
priate version are used in the validation program.

.

,

A33. Hydrotest

Sections 3.6.2.4 and 4.7.2 of CPPP-7 provide guidance for the evalua-
tion of piping and supports for hydrotest loading.

A34. Seismic /Nonseismic Interface

Attachment 4-10 of CPPP-7 provides requirements and instruction for
the design of safety-related piping attached to nonseismic piping.

A35. Other Issues

CPPP-6 and CPPP-7 provide technical and administrative procedures to
( address the concerns described in the 51 DIRs referenced in

Subsppendix A35.

A36. $SER-8 Review

Resolution of this issue requires no preventive action, since design
allowables for Richmond inserts and anchor bolts are based on the
actual strength of concrete at CPSES.

A37. SSER-10 Review

No preventive action is required for the uncontrolled plug welding
issue. As concluded by the CPRT Action Plan V.d Results Report
(Reference C.14), the current procedures and practices for the repair
of mislocated holes are adequate to preclude the recurrence of undoc-
unented plug welds.

TU Electric Construction Procedure CP-CPM-1.2 (Reference C.15) and
Project Procedure CPSP-30 (Reference C.16) provide procedures for
the evaluation of the installed piping and pipe support configuration
including the proper design of temporary supports prior to a piping
system hydro to assure the integrity of the installed safety-related
piping and pipe supports.

C-7
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.

,

Procedure CPPP-28 (Reference C.17) and Attachment 4-10 toProject
CPPP-7 provide direction and requirements for the identification and
evaluation of interface anchors between seismic and nonseismic piping
to essure isolation of Category I systems from non-Category I
systems.

Quality Assutence Procedure QI-QAP-11.1-28 has been revised (Revi-
sion 30) to include acceptance criteria and measurement techniques
for the inspection of Type 2 skewed welds.

A38. S?ER-11 Review

Attachment 3-15 to CPPP-7 provides the procedure to analyze girth
welds.

Quality Control Procedures QI-QAP-11.1-28 and CP-QAP-12.1 have been
revised to assure that the items related to the QA Inspection Program
have been addressed.

4

A39. CPRT Quality of Construction Review on Piping and Pipe Supports

TU Electric instituted the Post-Construction Hardware Validation Pro-
(PCHVP) (Reference C.18) to validate that the as-built hardwaregram

complied with the d2 sign for Unit I and Common safety-related piping
The quality of construction requirements for pipei

( f- and pipe supports.
in the PCHVP were incorporated into Quality Assurance Pro-

' \ supports
cedures QI-QAP-1.11-28 and CP-QAP-12.1.

g

2.0 APPENDIX B ISSUES - PREVENTIVE ACTION

SDAR-CP-86-33, Stiffness Values for Class 1 Stress AnalysisBl.

Project Procedure CPPP-6 requires that support stiffness values for
r ipe supports for Class 1 lines be computed and provided to Westing-
hous'e for use in the stress analysis of Class 1 lines,o

B2, SDAR-CP-86-72, Small Bore Piping and Supports
j

Design Basis Documents (DBD) (References C.19, C.20, and C.21) fori

These doc-small bore piping and the supports have been established.
the applicable specifications, detailed technicaluments delineateand construction and QC inspection procedures, requiredprocedures,

to maintain the validated design.

B3. ODAR-CP-86-63, Pipe Support Installation

The as-built verification procedure, CPSP-12 (Reference C' 22), and
the Pipe Stress / Support Final Reconciliation Procedure, CPPP-23
(Reference C.23), combined with those Quality Assurance inspection
procedures identified in the DBD-CS-067 (Reference C.18) provide as-

C-8
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.

:
b '

surance that pipe support installations will meet the requirements of
|' , ' the design.

<

84. SDAR-CP-86-67 Preoperations) Vibration Test criteria
!

. &

The results of the preoperational vibration testing will bs reviewed .,
'

:
by SWEC-PSAS to assure that the results satisfy the design criteria.

No further preventive action is required because preoperational vi-
bration testing is a one-time event, which will not be repeated fol-

| lowing the issuance uf an operating license.

B5. SDAR-CP-86-73, ASME Snubber Attachment Brackets

Quality Assurance Procedure QI-QAP-11.1-28 has been revised to in-
spect for the incorrect use of the correct attachment brackets for
snubbers,

t

RIFIRENCES: ,

C.1 SWEC-PSAS Project Procedure CPPP-7, Design Criteria for Pipe Stress
and Pipe Supports, Revision 3 February 27, 1987

i

SWIC-PSAS Project Memor<ndum PM-14), Unequal Shear Loading EffectC.2
on Richmond Insert and . breaded Rods Used in conjunction with Tube

C Steel, Revision 0, March 25, 1987
;

CPSES Quality Assurance Procedure QI-QAP-11.1-28, Fabrication and( C.3
Installation Inspection of Safety Component Supports, Revision 35, j

January 8, 1987
i
I C4 AISC Manual of Steel Construction, 8th Edition, 1980

| C.5 CPSES Piping Erection Specification No. 2323-MS-100, Revision 9,
!i

.

August 17, 1987

C.6 SWEC-PSAS Project Memorandum PM-140, Flare Revel Groove Welds, i

|Revision 1, May 1, 1987 '
|
,

C.7 CPSES Nuclear Safety Class Pipe Hangers at .' Supports Specifica-
i

tion No. 2323-46A, Revision 7, May 7, 1987

C.8 NRC Regulatory Guide 1.61 Damping Values for Seismic Der:6 ' o' '

Nuclear Power Plants, October 1973
!

Project Procedure CPPP-1 Management Plan for Project
: C.9 SWEC-PSAS

Quality (Piping Systen Qualification /Requalification), Revision 7,
,

|j March 25, 1987

C.10 SWEC-PSAS Project Procedure CPPP-6 Pipe Stress / Support Requal- !

ification Procedure, Revision 4, April 8, 1987 7

i
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C.11 SWEC-PSAS Project Procedure CPPP-10, Procedure for Review of Plant
Operating Mode Conditions, Revision 1, April 1, 1986'

i

C.12 CPSZS Construction Procedure CP-CPM-9.10A, Installation of Vendor
Supplied Component Supports Catalog Items, Revision 1,

August 15, 1985

C.13 CPSES Quality Assurance Procedure CP-QAP-17.1, Mechanical Component
Installation and N-5 Certification, Revision 18, Janua ry 12, 1987

C.14 CPRT Action Plan V.d Results Report, Revision 1, Plug Welds,
December 18, 1986

C.15 CPSES Construction Procedure CP-CPM-1.2, Const ruction Activities
for Systems and/or Areas Accepted and/or Controlled by TU Electric
Plant Operations, Revision 5, March 4, 1987

C.16 SWEC-PSAS Project Site Engineering Procedure CPSP-30, Processing
TU Electric Requests for Temporary Hangers, Revision 0,

,

October 7, 1987

C.17 SWEC-PSAS Project Procedure CPPP-28, Procedure for Identificacion
and Evaluation of Interfaces Between Seismic and Nonseismit Piping,
Revision 0, February 20, 1987

Post
C.18 TU Electric Engineering and Construction Procedure EC-9.04,

Construction Hardware Validation Program, July 29, 1987
[

TU Electric Design Basis Document DBD-CS-065, ASME Class 1 PipingC.19
An31ysis (Draft), August 14, 1987

C.20 TU Electric Design Basis Document DBD-CS-066, ASME Class 2 and 3
Pip ng Analysis, Revision 0, July 31, 1987i

TU Electric Design Basis Document DBD-CS-067, ASME Class 1, 2, andC.21
3 Pipe Support Design, Revision 0, July 31, 1987

SWEC-PSAS Project Site Engineering Procedure CPSP-12, As-Built Ver-C.22
ification (Piping), Revision 0, November 12, 1986

SWEC-PSAS Project Procedure CPPP-23, Pipe Stress / Support Final Rec-C.23
onciliation Procedure, Revision 0, March 2, 1987

i C-10
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Errata
small Bore Piping and Pipe Support

PSR
;

FSR Pace Item /Line No. Correction
.

5-22 31 Delete "Piping Erection"
. .

5-28 35 Change "23 audits" to
"24 audits"

i

5-30 19-20 Changa "have verified" to
"Verify" and "were" to "are"
and "identified a trend" to
"have identified a trend"

(
5-29 1 Change "16" to "17"

I, 5-30 34

Change "SPEC. 2323-MS200AFIGURE 5-1 -

(Ref. 41)" to "SPEC.
2323-MS200 (Ref. 41)"

|
|

|

TABLE 5-6 1 Change "Piping Erection" to
"Field Fabrication and
Erection of Piping and Pipe
Supports"

.

-1-
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Errata
Small Bore Piping and Pipe Support

PSR

PSR Pace Item /Line No. Correction
.

TABLI 5-6 9 Change "CPSES Quality
Assurance Procedure- *

QI-QAP-11.1-26, Piping and
Equipment Installation
Inspection (Reference 42)"
to "CPSES ASME Quality

( Procedure, AQP-11.2,
Fabrication and,

i Installation Inspection of
; Pipe and Equipment
| (Reference 60)"

TABLE 5-9 SWCL No. 1 Change "02/21/85" to

( "02/21/86"I

P

Project No. 5 Change "CPO-746, 04/03/86""

to "CPO-881, 04/16/86h
.

.

! " SWCL No. 2 Change "CPI-3557, 08/12/86"
to "CPO-1901, 07/18/86 and
CPO-2002, 07/28/86"

I

Project No. 13 Change "12/01/86-12/05/86""

to "12/03/86-12/22/86"

|

Project No. 14 Change "03/06/87" to"

"03/27/87" and under the
Audit Response Transmittal
column, change "EMD File
16.1.2(016)" to "CPI-8657,
05/08/87"

-2-
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Errata
Small Bore Piping and Pipe Support

PSR

PSR Pace Item /Line No. Correction

TABLE 5-9 Project No. 15 Change "03/27/87" to
"03/31/87"

Project No. 17 Change "08/14/87" to"

"08/04/87"

i

i

Site No. 5 Change "06/22/87" to
|

"

"06/20/87"
.

( " New Add: "Project No. 18, at
CH, 08/17/87-08/28/87,

( IOM-EA-1965/ CPI-8073, No
Response Required ,

.

6-3 32 Change "Revision 0, November
21, 1096d to "Revision 1,

W
October 23, 1987",

i

|
6-3 38 Change "Piping Erection" to

| C-9 C.5 "Field Fabrication and
|

Erection of Piping and Pipe
! supports"

,

-3-
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l
! Errata
| Small Bore Piping and Pipe Support

PSR
1
!

PSR Pace Item /Line No. Correction

,

6-3 42 Change "CPSES Quality
| Assurance Procedure'

QI-QAP-11.1-26, Piping and
Equipment Installation
Inspection, Revision 0" to
"Deleted. Superseded by
Reference 60."

' 6-4 49 Change "August 30, 1987" to
"August 28, 1987"

( 6-5 60 Change "Revision 0, July 10,
1987" to "Revision 1, August 31,
1987"'

6-5 62 Change "Reactor Coolant Loop
Piping and Support Design" to
"Reactor Coolant Loop Piping

!
Stress Analysis and Support

! Design"
!

|
1

6-5 73 Change "October 15, 1987" to
"October 15, 1986"

A4-5 4.4 Change "J. B. George" to
"J. W. Back"

|

l

-4-
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Errata
Small Bore Piping and Pipe Support

PSR

i-
|

!
PSR Pace Item /Line No. Correction

. .

A5-4 4.8 Change "Pipe Support Generic
Stiffness Study" to "Pipo
Support Stiffness Study"

|

A11-2 4.4 Change "U-bolt Support
Assembly Finite Element

;

f
Analysis" to "U-bolt Piping
Support Assembly Finite
Element Analysis"

I

A13-3 4.5 Change "July 6, 1987" to

( "May 12, 1987",

i

| I
|

l
; A20-1 4.2 Change "February 14, 1983"

to "February 15, 1983"
'

A28-3 4.2 Change "Revision 4" to ,

"Revision 1"
|

l

A37-3 4.8 Change "Processing TU Electric
j Requests for Temporary

Hangers" to "Processing
Requests for Temporary
Hangers" and "October 7, 1987"

I to "October 1, 1987",

|

A39-5 4.2 Change "July 17, 1987" to
"July 29, 1987"

,

-5-
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Errata
Small Bore Piping and Pipe Support I

PSR

(
. PSR Pace Item /Line.tBL Correction

.

l

B3-1 4.1 Chnnge "Pipe Supports" to
"Pipe Support Installations"
and "November 3, 1986" to
"October 16, 1986"

i B5-2 4.1 Change "Snubber Rear
Brackets" to "ASME Snubber
Attachment Brackets"

C-9 C.3 Change "Fabrication and
Installation Inspection of

!( Safety Component Supports" to
"Fabrication and Installation

![ Inspection of Safety Class
( Component Supports" and
| "January 8, 1987" to "January

12, 1987"

" C.7 Change "May 7, 1987" to "May

12, 1987"

Change "(Draft) , August 14,
C-10 C.19

1937" to "Rev. O, October 1,
f 1987"
.

.

-6-
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( 2121 N. Cahfornia Blvd., Swte 390. Walnut Creek CA 94596 415/934 5733

September 16, 1987
84056.119

|

|
! Mr. W. G. Counsil

Executive Vice Presidcnt
TU Electric,

'

Skyway Tower
400 N. OJive St., L B. 81
Dallas, TX 75201

| Subjet:: Pipe Stress Review issues List - Rev. 4
Comanche Peak Steam Electric Station

! Independent Assessment Program - All Phases
Job No. 84056

Dear Mr. Counsil:

Enclosed is Revision 4 of the Pipe Stress Review Issues List (RIL). All changes are;

j indicated by a revision bar in the right margin.
,

| All technical issues associated with this discipline have been closed; however, Cygna is
- still waiting for a copy of Stone & Webster calculation No.15454-NZ(BkGENX-035.

Rev. 2, to verify completion of commitments associated with RIL 11. Any procedural, ,

! control issues associated with Cygna's original pipe stress reviews of Gibbs & Hill are
being addressed as part of the ongoing design control assessments.

If you have any questions or require further information, please contact Cygna at
your convenience.

| Very truly yours,

t -

N. H. Williams
Project Manager

.

Enclosure
NHW:rir

cc- Mr. J. Redding
i Mr. L Nace

Mr. W. Counsil
Mr. J. Muffett

2 i Oie$. Cook RECEIVED
8

Mr. C. Grimes
Mr. E. Siskin SEP 171987Mr. R. Klause

,

WILLIAM G. COUNS|L|
San Francisco Boston Ch.cago Pars >ppany

|
. _ _ . - _ _ _
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Revision 4
Page 1
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PIPE STRESS
Review Issues List

1. Mass Participation / Mass Point Spacing

References: 1. R.E. Ballard (G&H) letter to J.B. George (TUGCO), "Mass
Participation," GTN-69454, September 14, 1984.

- 2, N.H. Williams (Cygna) letter to J.B. George (TUGCO).
"Phase 3 Open Items - Mass Participation," 84042.017
September 21, 1984.

3. N.H. Williams (Cygna) letter to J.B. George (TUGCO),
"Phase 3 Open Items - Mass Participation," 84042.019,

,

: October 2,1984.
|

4. L.M. Popplewell (TUGCO) letter to N.H. Williams (Cygna)
"Cygna Potential Finding Report, Mass Participation, and
the Mass Point Spacing Error in Problem AB-1-61A,"
December 7, 1984.

| S. N.H. Williams (Cygna) letter to J.B. George (TUGCO),
"Phase 3 Open Items - Mass Participation and Mass Point

,

| Spacing," 84042.021, February 8, 1985.
,

! 6. Cygna Phase 3 Final Report, TR-84042-01, Revhion 1
j Observation PI-00-05, and PFR-01.

! 7. N.H. Williams (Cygna) letter to W.G. Coansil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,'

October 6,1985. .

8. Transcript of meeting between SWEC/TUGCO/Cygna at Cherry
,

Hill, New Jersey, dated November 13 and 14,1986 - On
| Resolution of Cygna concerns.

9. Stone & Webster's Pipe Stress anri Pipe Support Design
Criteria for CPSES Units 1 & 2. CPPP-7, Revision 2.

1

10. Conference Report of Cygna Audits at SWEC offices, Marchi

17 and 18,1987 (Cherry Hill, N.J.) and March 19, 1987'

| (Boston, MA), Job No. 84056 - Audit to Review Stone &
| Webster Pipe Stress and Pipe Support Reconciliation
| Procedures.

.

!

! Texas Utilities Electric Company
Comanche Peak Steam Electric Station

4[ Independent Assessment Program - All Phases

$1||IllillllilllllIllllliliti Job No. 84056 - TUEC: 23P1-1SSVE
, ,

|
- . . _ _ , _ . _ _ . . _ _ __ . , . _ . . - . . _ _.__ . . _ , _ _ . , - _ . ,
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Revision 4
Page 2
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\ )
PIPE STRESS

Review Issues List
I
!

11. W.G. Council (TV Electric) letter to N.H. Williams
(Cygna), TU Log No. TXX-6280, Dated February 18, 1987,

l Attachment A.

12. Generic Technical Issues Report TUCG0/SWEC, Revision 0,
Status Dne June 27, 1986, Appendices QAR, Both Revision
O.

'

i

|
13. Transcript of meeting between TUGCO/Cygna/SWE.C/Impell/

' Ebasco at Glen Rose, TX, March 24 and 25,1987-on
CondJit Supports, Cable Trays, Pipe Stress and Pipe
Supports (Volume II of II).

|
Summary: The pipe stress seismic analyses did not include sufficiut

modes to comply with the FSAR, which requires that the in-
, clusion of additional higher order modes should not increase'

system response by more than 10%. In addition, the mass
'

l point spacing for the dynamic analyses did not always meet,

the project criteria.'

Status: This issue is closed based on Cygna's review of Reference 11
| ; and the discussion of Reference 10 that lead to the!

!
conclusion that SWEC's methods give reasonable results.
Cygna's concern, as documented in Reference B, was that thei

SWEC method of combining modal responses between the ZPA and
the seismic analytis cutoff frequency of 50Hz may lead to,

incorrect results for the seismic analysis. SWEC completed;

l

a study using problems that were selected because they had
the lowest frequen: irs at which the response spectrum
returns to the ZPA value. A comparison of the results,
determined by applying the missing mass correction at 50 Hz
as opposed to the ZPA . frequency, showed negligible
differences.

!

2. Incorrect Pipe Schedule Used for Calculation of Nozzle Allowables

f Reference: 1. Cygna Phase 1 and 2 Final Report, TR-83090-01, Revision
0, Observation PI-02-05

|

!

Summary: Cygna noted one instance in which the nozzle allowables were
calculated using an incorrect wall thickness.

|

- -
Texas Utilities Electric Companyi -~ Comanche Peak Steam Electric Station. orA F;6. ,IA ! Independent Assessment Program - All Phases

lilllllllllililllllilllllillli Job No. 84056 - TUEC: 23PI-ISSUE
|

|

I
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(
PIPE STRESS

Review Issues List
i

Status: This issue is closed, based on an expanded review to include
the pumps on the diesel generator system.

3. Finite Element Model Error in Flued Head Analysis

Reference: 1. Cygna Phase I and 2 Final Report TR-83090-01
Revision 0, Observation PI-03-01-

Summary: The flutd head finite element model was found to contain a
geometry error due to improper generation of some elements.

Status: This issue is closed, based on review of 15 of the remaining
18 flued head analyses.

,

j
r

4. Ir.clusion of Fluid and Ir.sulation Weight at Valves and/or Flanges

| Reference: 1. Cygna Phase 3 Final Report, TR-84042-01, Revision 1

|
Observation PI-00-04 and Section 5.1., Page 5-6

i

2. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),'

,
"Cygna Questions / Comments on the CPRT Plan", P4056.085,
October 6, 1985.

3. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria for CP'iES Units 1 & 2, CPPP-7, Revision 2.*

Summary: Cygna found that it we Gibbs & Hill's standard practice not
to include fluid and int.alation weight at valves and'

fl an ges.

Status: This issue is closed for, the CCW system, based on a Gibbs &
Hill study which demonstrated that the effect is minor.
Cygna has reviewed the SWEC criteria (Ref. 3) and finds that
this issue is properly . addressed. Therefore, this issue is
closed for all systems.

5. Discrepancies in Pipe Support Loads Between Analyses and Support Design

! References: 1. Cygna Phase 3 Final Report, TR-84042.01, Revision 1,
Observation PI-00-06

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams (Cygna)
dated August 29, 1984

( Texas Utilities Electric Company
Comanche Peak Steam Electric Station
Independent Assessment Program - All Phases[;, 4t
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3. R.E. Ballard (Gibbs & Hill) letter to J.B. George
i (TUGCO), GTN-69233, dated July 10, 1984

4. Comunications Report between J. Finneran (TUGCO), N.
Williams and J. Minichiello (Cygna) dated 7/13/84, 2:45
p m..

Simary: Cygna found that, in some instances, the latest support
loads were not used in the pipe cupport design calculations.

I Status: This issue is closed, except as a procedural question which
| 1s addressed in the Design Control RlL.

6. Snubbers on Fisher Valves

References: 1. Cygna Phase 3 Final Report, TR-84042-01, Revision 1,
Observation PI-00-07 and PFR-02'

|

I i,

2. L.M. Popplewell (TUGCO) letter to N.H. Williams (Cygna)
dated July 9,1984

f 3. L.M. Popplewell (TUGCO) letter to N.H. Williams (Cygna)
| dated August 29, 1984

4. L.M. Popplewell (TUGCO) letter to N.H. Williams (Cygna)
dated October 2,1984.

5. Communications Report between R. Manvelyan (Gibbs &
Hill) and J. Minichiello (Cygna) dated 6/15/84, 10:30am.

6. Stone & Webtter's Pipe Stress and Pipe Support Design
| Criteria for CPSES Units 1 & 2. CPPP-7, Revision 2.

Sinsary: The snubbers on the Fisher valve operators were not|
,

qualified for the as-built loads. This issue led to
questioning whether the valve itself was capable of
transmitting these loads and sti';l maintaining operability.

|

|

Texis Utilities Electric Company
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i Status: This issue is closed, based on TUGCO's requalification of
all affected valves and snubbers. Cygna has reviewed the

i SWEC criteria (Ref. 6) and has found that this issue is
| properly addressed. However, the procedural interface

remains as an open issue to be addressed in the Design
Control RIL.

'

7. Snubbers Close to Equipment Nozzles

Reference: 1. Cygna Phase 4 Pipe Stress Walkdown Checklists (not
issued).

2. Transcript of meeting between SWEC/TUGC0/Cygna at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - On
Resolution of Cygna concerns.

3. Stone & Webster's Pipe Stress / Support Requalification
Procedure for CPSES Unit 1 CPPP-6, Ref. 2.

4. Design criteria for Pipe Stress and Pipe Supports Stone
& Webster Engineering Corporation, CPPP-7, Revision 2,

i April 25,1986.
,

l 5. W.G. Counsil (TUGCO) letter to N.H. Williams (Cygna) Log
No. TXX-6133, December 4,1986, "TUGC0 Commitments, from
November 13, and 14,1986 ' Resolution of Cygna Concerns'

| Meeting", Enclosure A.

6. Conference Report of Cygna audits at SWEC Offices, March
17 and 18,1987 (Cherry Hill, N.J.) and March 19, 1987
(Boston, MA), Job No. 84056 - Audit to Review Stone and

,

Webster Pipe Stress and Pipe Support Reconciliation
| Procedures. -

7. Transcript of Meeting between TUGC0/Cygna/SWEC/Impell/
Ebasco at Glen Rose, TX, March 24 and 25,1987 - on
Conduit Supports, Cable Trays, Pipe Stress and Pipe

,

| Supports.

Sumary: Cygna noted several snubbers on the Ccmponent Cooling Water
System (CCW) which were located close to equipment nozzles.
Due to their proximity to a rigid attactrnent point, the dy-
namic displacements at these locations will be very small,
such that the snubbers may not perfopn their intended

Texas Utilities Electric Company
Eiiii Comanche Peak Steam Electric Station'
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| Status: This issue is closed based on Cygna's review of calculations
in Reference 6. Cygna's concern was that SWEC lacked a'

specific criteria for snubber elimination. SWEC does not
| have a specific criteria for snubbers close to equipment

nozzles since each stress problem is reviewed by an
,

experienced pipe stress engineer and an experienced pipe
support engineer before the stress analysis is perfomed.
This review is documented in a Piping System Review

|
Documentation (PSRD) calculation, which is very detailed and

: comprehensive and includes guidance as to the elimination of
l snubbers proximate to nozzles and rigid restraints. Cygna

audited three calculations to assess guidance given
concerning proximate snubbers, and in all cases Cygna
concurred with the guidance given.

8. Lack of Traceability for ANSYS/Relap Runs

Reference: 1. Communications Report between S. Lim (Gibbs & Hill) and
L. Weingart (Cygna) dated 3/8/84, 8:45 a.m.i

2. Communications Report between H. Mentel (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/13/84, 3:00 p.m. ,
Revision 1

3. Communications Reports between S. Lim (Gibbs & Hill) and
L.Weingart (Cygna) dated 3/15/84, 8:15 a.m.

Susnary: There are four programs utilized by Gibbs & Hill in
performing a steam hammer analysis:

i
-

! 1. RELAP

2. GHFORCE - provides imbalance 1oads
3. Program to convert to ANSYS femat
4. ANSYS,

Sufficient documentation did not exist to provide cross
! referencing of the four runs for a particular Main Steam
I loop.

Status: This finding was closed technically; however, it renains
open from a procedural standpoint. .This issue is being

i t exas utt i t ties Electric company

Comanche Peak Steam Electric Stationi -

Independent Assessment Program - All Phases
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addressed as part of Cygna's design control RIL.
i

9. Inclusion of Support Mass In Pipe Stress Analysis

References: 1. Communications Report between G. Krishnan (Gibbs & Hill
SSAG) and J. Minichiello (Cygna) dated 3/19/84, 8:30- -s

a.m.

2. Gibos & Hill letter GTN-68852 dated April 25, 1984

3. Communications Report between H. Mentel (Gibbs & Hill),
G. Grace (EBASCO), N. Williams and L. Weingart (Cygna)
dated 5/24/84,10:00 a.m.

|-
'

4. Prefiled Testimony of Nancy H. Williams, Response to i
Doyle Que: tion No. 4, April 12,1984 I

l 5. Cygna Phase 1 and 2 Final Report, TR-83090-01, Revision
| 0. Pipe Stress Checklist General Note 1

g 6. Communications Report between D. Wade (TUGCO) and N.
Williams (Cygna) dated 10/11/84, 4 :00 p.m.

( 7. N.H. Williams (Cygna) letter to V. Noonan (USNRC),
'

84042.022, dated January 18,1985 "Open Items Associated
with Walsh/Doyle Allegations"

8. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
,

; "Cygna Questions / Comments on the CPRT Plan", 84056.085,
| October 6,1985.
|

! 9. Stone & Webster's Pipe Stress and Pipe Support Design
|

Criteria for CPSES Units 1 & 2, CPPP-7, Revision 2.
,

i

10. Transcript of meeting between SWEC/TUGC0/Cygna at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - On'

Resolution of Cygna concerns.

Summary: The weight of the pipe supports was included in the stress
analyses for the Main Steam Inside Containment only. In
Reference 1. Cygna requested justification for this prac-
ti ce. Gibbs & Hill responded in Reference 2 by pointing out
that the supports associated with the Main Steam lines were

Texas Utilities Electric Company

| Comanche Peak Steam Electric Station
Independent Assessment Program - All Phases

6. N F J k & Job No. 84056 - TUEC: 23PI-ISSUE
lilillilillllllll!Illlllllllll



( (-
"

.

9/16/87 .

-
,

Revision 4 l
Page 8 |

|
'

PIPE STRESS
Review Issues List

1

relatively massiv and, as such, a judgement was made to
include their mass in the stress analysis. For other
systems, a judgement was made that the effects would be
negli gi bl e. Per Reference 4, the effect of this omission on
support loads was shown to be as high as 24% on the RHR

'

system.

Status: This issue is closed. Cygna has reviewed the SWEC criteria
(Ref. 9). SWEC has considered the effects of support mass
in the piping reanalysis effort. Per the commitment made in

.

Ref.10. SWEC will notify Cygna if the eccentric mass effect|
is implemented by changes to the mass / stiffness matrices as
opposed to modeling of the eccentric support members (see
Pipe Stress RIL Item 19).

10. Stress Intensification Factors (S!Fs)

References: 1. Cygna Phase 1 and 2 Final Report, TR-83090-01, Revi sion
j 0, Observation PI-00-01

2. Cygna Phase 3 Final Report, TR-84042-01, Revision 1,
Observation PI-00-01'

| 3. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,
October 6,1985.

,

4. S tona & Webster's Pipe Stress and Pipe Support Design

|
Criteria for CPSES Units 1 & 2. CPPP-7, Revision 2.

5. Transcript of meeting between ShTC/TUGC0/Cygna at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - OnI

Resolution of Cygna' concerns.

6. Transcript of meeting between SWEC/TUGC0/Cygna at Glen
Rose, TX, December 15 and 16,1986.

7. Conference Report of Cygna audits at SWEC offices, March
17 and 18,1987 (Cherry Hill, N.J.) and March 19, 1987
(Boston, MA), Job No. 84056 - Audit to Review Stone &
Webster Pipe Stress and Pipe Support Reconciliation
Procedures.

8. Generic Technical Issues Report. TUGCO/SWEC, Revision 0,

Texas Utilities Electric Company
I SWIM Comanche Peak Steam Electric Station
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Status Date June 27, 1986, Appendix Z Revision 0.

9. Transcript of Meeting between. TUGC0/Cygna/SWEC/
Impe11/Ebasco at Glen Rose TX, March 24 and 25,1987 -
on Conduit Supports, Cable Trays. Pipe Stress and Pipe
Supports.

.

10. Controlled Memo to Project File No. 038, Job No. 84056,
May 18, 1987 - SIF for Weld Neck Flanges.

Summary: Cygna found numerous instances where Gibbs and Hill eithert

i neglected to input the required SIF into the stress analysis
(References 1 & 2) or miscalculated the SIF (Reference 2).

Cygna has reviewed the SWEC criteria (Reference 4) and as
documented in Reference 5, is reviewing SWEC's code
reference for their exclusion of SIF's at weld neck flanges.

Status: This issue is closed based on Cygna's review of Reference 10
for weld neck flanges. The values used by SWEC are
a cce pta bl e.

11. Welded Attachments

Reference::: 1. Cygna Phase 1 and 2 Final Report, TR-83090-01, Revision
* 0, Observation PI-00-02, PI-02-03, and PI-02-04. |

2. Cygna Phase 3 Final Report, TR-84042-01, Revision 1,
Observations PI-00-02 and PI-06-01.-

3. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),,

| "Cygna Questions / Comments on the CPRT Plan", 84056.085,
October 6, 1985. *

4. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Units 1 & 2 CPPP-7, Revision 2.

5. Stone & Webster's Piping and Pipe Support
Requalification Program, CPSES Unit 1, Large Bore Piping
Final Report, dated 11/7/86.

' 6. Transcript of meeting between SWEc/TUGC0/Cygna at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - On
Resolution of Cygna concerns. '

1

I

j
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7. Transcript of meeting between SWEC/TUGC0/Cygna at Glen
Rose. TX. December 15 and 16,1986.

8. Conference Report of Cygna audits at SWEC offices March
17 end 18,1987 (Cherry Hill, N.J.) and March 19, 1987
(Boston, MA), Job No. 84056 - Audit to Review Stone &.

Webster Pipe Stress and Pipe Support Reconciliation
Procedures.

9. Conference Report of Cygna audits at SWEC offices.
December 30,1986 (Boston, MA), Job No. 84056 - Audit to
Review Stone & Webster Procedure for Local Pipe Stress,

i E val uatio n.

10. Controlled Memo to Project File No. 036, Job Ho. 84056,
April 21,1987 - Use of MNS to Calculate Run Pipe Stress
at Welded Attachments.

11. Generic Technical Issues Report, TUGC0/SWEC Revision 0,
Status Date June 27, 1986 Appendix B, Revision O.

'

12. Transcript of Meeting between TUGC0/Cygna/SWEC/
Impe11/Ebasco at Glen Rose. TX, March 24 and 25,1987 -i

I on Conduit Supports Cable Trays, Pipe Stress and Pipe
Supports.

Summary: Cygna found several problems with Gibbs and Hill's treatment
of welded attachments: .

; o An increased allowable was used in the evaluation of
I local stresses for upset and emergency combinations

(Reference 1).
'

| o Thermal expansion loads were used rather than load
! ranges for evaluation of local stresses (Reference 1).

o Local stresses were not considered in break exclusion,

zones (Reference 2),

o Combined effects of two supports at a single welded
| attachment were not considered (Reference 2).
|
| S tatus: This issue is closed contingent upon Cygna's review of SWEC

.

Texas Utilities Electric Company
FMi*iraliiiii Comanche Peak Steam Electric Station
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Calculation No.15454-NZ(B)-GENX-035. Revision 2 which
evaluates the effects of pressure on pad weld stresses (see
Reference 8, p.11 and Reference 12, Volume II of II, p.
3). Cygna has reviewed the SWEC criteria (Ref. 4) and Large
Bore Piping Final Report (Ref. 5) and has determined that
all of the above concerns are properly addressed. Cygna's
need for clarification of the procedures provided in
Attachment 4-6A to Reference 4 was addressed in Reference 9.

12. Use of Incorrect Pipe Wall Thickness

Reference: 1. Cygna Phase 1 and 2 Final Report TR-83090-01, Revision
0, Observation PI-01-01

i
Summary: Cygna found two piping segments which xere input to the|

stress analysis with the ir.nrrect wall thickness.

Status: This problem is considered isolated and closed, based on
Cygna's recalculation of the pipe stresses.

'
13. Inclusion of Appropriate Response Spectra

References: 1. Cygna Phase 1 and 2 Final Report, TR-83090-01, Revision
0, Observation PI-02-01

Summary: Cygna noted that stress analysis problem AB-1-70 did not
consider all the appropriate response spectra from all
buildings.

Status: This issue is closed, b; sed on an evaluation of the omitted
spectra and an expande0 review to determine if this
situation occurred in other stress problems.

14. Support Location Discrepancy

| References: 1. Cygna Phase 1 and 2 Final Report, TR-83090-01, Revision
| 0, Observation PI-02-02

2. Cygna Phase 3 Final Report. TR-84042-01 Revision 1,
Checklist PI-09. Item 14

Summary: Supports were modeled at locations outside of allowable
l
,

Texas Utilities Electric Company
Comanche Peak Steam Electric Station

Q ,.a1[1 Independent Assessment Program - All Phases
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tol erances. The Reference 1 observation was closed based on
an evaluation of the pipe stresses and an assessment that
these occur. erces were sufficiently isolated. The Reference
2 discrepancy was noted and evaluated by Gibbs & Hill in
their QA binder.

Statuc: This issue is closed.
.

15. Use of Incorrect Damping in Seismic Analyses
{
l Reference: 1. Cygna Phase 3 Final Report. TR-84042-01. Revision 1,

Observation PI-00-03.

2. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,
October 6, 1985.

3. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Units 1 & 2 CPPP-7, Revision 2.

i Summary: Cygna noted that Gibbs & Hill did not consider the lower
damping response spectra in some systems with both large and

'small bore piping.

Status: This issue is closed, based on Cygna's expanded review.
Cygna has reviewed the SWEC criteria (Ref. 3) and finds that
this issue is properly addressed.

16. Combination of Safety / Relief Valve Thrust and Seismic Loads

Reference: 1. Cygna Phase 3 Final Report TR-84042-01, Revision 0,

Observation PI-06-02

2. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Units 1 & 2 CPPP-7 Revision 2.

Summary: In pipe stress problem AB-1-238, the stresses / loads due to
safety / relief valve thrust were not combined with those due
to SSE for the energency case. In the other three Main

|
Steam lines outside containment, the two effects were
combined. While not specifically required by the FSAR,
Cygna believes it is appropriate to combine the two effects.

!

Texas Utilities Electric Company|
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Status: This issue is closed. TUGC0 has filed an amendment to the
CPSES FSAR which eliminstes SSE from any energency load
combination. However, as stated in Ref. 2. SSE and SRV
thrust loads are being combined and compared to a faulted
all owa bl e.

~

.17. Force Distr 1bu' tion in Double Ported Safety Valves

Reference: 1. Communication Report between H. Mentel (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/12/84, Item 2b.

2. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,
October 6,1985.

3. Transcript of meeting between SWEC/TUGC0/Cygna at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - On

i

7esolution of Cygna concerns.

4. Generic Technical Issues Report TUGC0/SWEC, Revision 0, -

Status Date June 27, 1986, Appendix Y, Revision O.

5. Conference Report of Cygna audits at SWEC offices, March
17 and 18,1987 (Cherry Hill, N.J.) and March 19, 1987
(Boston, MA), Job No. 84056 - Audit to Review Stone &
Webster Pipe Stress and Pipe Support Reconciliation
Procedures.

6. Communication Report Between H. Mentel (G&H), G. Grace
(Ebasco) adn L. Weingart N. Williams (Cygna) dated May '

24,1984. I tem 4.
1
1 7. R.E. Ballard (Gibbs' & Hill) Letter to J.B. George

(TUGCO), "Responses to Cygna Questions dated March 12,
,

19 and 21,1984", GTN - 68852, April 25,1984 - Item 2b.|

| responses to Cygna telecopied questions March 12, 1984,
'

9 a.m.

8. Transcript of Meeting between TUGC0/Cygna/SWEC/Impell/
I Et'asco at Glen Rose TX, March 24 and 25,1987 - on
| Conduit Supports Cable Trays, Pipe Stress and Pipe

Supports.

| Summary: By assuming a 55/45 split in the flow, instead of the 60/40

Texas Utilities Electric Company
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suggested by Crosby Valve as general practice, the torque on
the Main Steam pipe is halved.

Status: This issue is closed based on Cygna's review of a mainsteam
calculation (Reference 5) with loads and stresses adjusted
for the 60/40 flow split. SWEC's calculations are based on
a 55/45 flow split but a 60/40 split will double the torsion.

on the pipe. The pipe stresses and the pipe support loads
are still within the allowables even with the more
conservative 60/40 flow split.

18. Fisher Val ve Modelin_g

| Reference: 1. Comunication Report between H. Mentel (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/12/84 Item Ic

| 2. Communication Report between Krishnan/ Ray (Gibbs & Hill)
and Minichiello (Cygna) dated 6/12/84

3. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,
October 6,1985.

4. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Units 1 & 2. CPPP-7, Revision 2.

. .

Summary: Cygna has questions on the modeling of "flexible" valves
(Fn <. 33 cps). In the review, Cygna found that valves

! noted in Reference 2 (other than Fisher valves) were the
|

only "flexible" valves within the Gibbs & Hill scope. Cygna
determined that the valve accelerations for those valves
were acceptable; however, Cygna did not address the,

modeling of the Fisher valve ske, which is laterally
supported at the end. If the yoke is modeled much stiffer
than it actually is, this may affect the analysis results.

Status: This issue is closed. Cygna has reviewed the SWEC criteria
(Ref. 4) and finds that this issue is properly addressed.

.

'

19. Eccentric Mass and Its Effect on Pipino and Welded Attachnents
i

Reference: 1. Communication Report between G. Krishnan (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/21/84, Item 1

:

( Texas Utilities Electric Company
Comanche Peak Steam Electric Station
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2. R.E. Ballard, Jr. (Gibbs & Hill) letter GTN-68852 to
J.B. George (TUGCO) dated 4/25/84

3. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,
October 6,1985.

. .

4. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Units 1 & 2, CPPP-7, Revision 2.

5. Transcript of meeting between SWEC/TUGC0/Cygna at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - On
Resolution of Cygna concerns.

Sunnary: In modeling the masses of the supports in the Main Steam
lines inside containment, Giobs & Hill did not consider the
eccentricity of the mass from the pipe centerline. In their
response in Reference 2 Gibbs & Hill showed that the
seismic effects were small on the overall pipe cross-
section. They also showed that the local effects at the

i welded attactrnent were not significant for a 1.0g load.
Further Cygna review showed that the seismic accelerations
were on this order. Cygna's review did not consider the
effect of fluid dynamic accelerations, nor other systems.

Status: This issue is closed. Cygna has reviewed the SWEC criteria
(Ref. 4). Per Ref. 5. SWEC has modeled any eccentric
support members. SWEC has committed to notify Cygna if the
eccentric mass effect is accounted for by modifying the mass'

and stiffness matrices.

20. ANSYS Steam Hammer Analyses

Reference: 1. Communication Report between H. Mentel (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/13/84, Item 2

2. Communication Report between G. Krishnan (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/21/84, Item 3

3. R.E. Ballard, Jr. '(Gibbs & Hill) letter GTN-68852 to
J.B. George (TUGCO) dated 4/25/84

4. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Cygna Questions / Comments on the CPRT Plan", 84056.085,

1 Texas Utilities Electric Company
Comanche Peak Steam Electric Station
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October 6,1985.

5. Stone & Webster's Pipe Stress and Pipe Support Design
Criteria'for CPSES Units 1 & 2, CPPP-7, Revision 2.

6. Transcript of meeting between SWEC/TUGCO/CYGNA at Cherry
Hill, New Jersey, dated November 13 and 14,1986 - On-

Resolution of Cygna concerns.

7. Communication report between H. Mentel (G&H), G. Grace
(Ebasco) and L. Weingart, N. Williams (Cygna) dated May
24,1984, Items 29, 30 and 32.

8. W.G. Counsil (TV Electric) letter to N.H. Williams
(Cygna), TU Log No. TXX-6280, dated February 18, 1987
Attachment B.

9. Conference Report of Cygna audits at SWEC offices, March
17 and 18,1987 (Cherry Hill, N.J.) and March 19, 1987
(Boston, MA), Job No. 84056 - Audit to Review Stone &
Webster Pipe Stress and Pipe Support Reconciliation

4 Procedures.

10. Transcript of Meeting between TUGC0/Cygna/SWEC/
Impell/Ebasco at Glen Rose, TX, March 24 and 25,1987 -
on Conduit Supports, Cable Trays Pipe Stress and Pipe
Supports.

!

11. Generic Technical Issues Report, TUGC0/SWEC, Revision 0,1

Status Date June 27, 1986, Appendix 5 Revision 0.

Summary: In reviewing the ANSYS model, Cygna questioned the mass
point spacing and time step size used. Gibbs & Hill sup-
plied the results of a sensitivity study in Reference 3. In

| addition, Cygna questioned the load output in two axial re-
straints, since they were less than the load input. Gibbs &
Hill explained why the results were reasonable in Reference
3. Prior to the Reference 3 response, however, Cygna did
not find any documentation indicating that either a
sensitivity study had been done or that the ANSYS results
had been reviewed for "reasonability".

i

As part of the Stone & Webster piping reanalysis effort, all
fluid transient analyses were redone. Cygna has reviewed

,

-- ~ _
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the SWEC criteria (Ref. 5). Based on this review, Cygna has
the following concerns, as doceented in Ref. 6:

1. Mass point spacing is based upon bending mode
frequencies up to 50 Hz. The timehistory analysis may
include frequencies up to 200 Hz.

.

2. Attachment 3-1 to Ref. 5 requires timehistory analyses
to include 80%, or more, of the piping system mode
s ha pes. As docmented in Ref. 6. Cygna is concerned
with the acceptability of using more than 50% of the
total number of modes.

.

3. Attachment 3-1 to Ref. 5 does not provide a clear
explanation of how the predominant frequency of the
input forcing function i , determined and what
corresponding analytical techniques are applied to
calculate the At used in the timehistory analysis.

4. AttacMent 3-1 to Reference 5 directs the analyst to
| determine the cutoff frequency based on & "Recognizable"'

g
support force. The term "Recognizable" must be
quantified to assure that convergence is achieved.

Status: This issue is closed based on SWEC's commitment to issue a
Project Memorandum modifying Attachment 3-1 to Reference 5,
which will address Cygna's concerns:

1) Fluid transient analyses will be required to include all
modes up to a minime of 100 Hz;

1

|
2) The analyst will be required to "Recognize" at least 90%

of the input step function value for support (s) "at or
|

near" elbows. "At or near" means within approximately
1/2 the calculated mass point spacing of the line.

21. Valve Acceleration and Flange Load Generic Studies

Reference: 1. Cygna Phase 2 Final Report, TR-83090-01, Revision 0,
Checklist PI-01, Notes 3 and 4

2. Communication Report between G. Krishnan (Gibbs & Hill)
and J. Minichiello (Cygna) dated 3/19/84 Item 7

( Texas Utilities Electric Company
Comanche Peak Steam Electric Station

og [ e4 , Independent Assessment Program - All Phases,
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l

| 3. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
'Cygna Questions / Comments on the CPRT Plan", 84056.085, ,

October 6,1985.

4. Stone & Webster's Pipe Stress and Pipe Support Design
| .

Criteria for CPSES Units 1 & 2 CPPP-7, Revision 2.

l 5. Stone & Webster's Pipe Stress / Support Requalification
Procedure for CPSES Unit 1. CPPP-6, Rev. 2.

'

Summary: In Phases 1 and 2 Cygna found that Gibbs & Hill did not
check valve accelerations or flange loads in every pipe
stress calculation. Instead, Gibbs & Hill used a sampling

| process, which was reasonable, to detennine the worst valves
! or flanges. They then showed, through two general studies,
! that all. valves met the Specification allowables and that
|

all flar.ges met Code allowables. In Phase 3, however, Cygna
found one safety valve with an acceleration slightly abovel

! (21) the allowable. This indicates that the sampling method
! may not be sufficient to address all valves or flanges.

i'

Status: This issue is closed. Cygna has reviewed the SWEC criteria
[ and procedures (Refs. 4 and 5) and finds that this issue is

properly addressed.

. 22. LOCA Load Cases
l

f References: 1. R.E. Ballard (Gibbs & Hill) letter to J.B. George
(TUGCO) "Responses to Cygna Energy Services", GTN-70737,'

| October 17, 1985.

Summary Westinghouse supplied Gibos & Hill with the displacements at
the steam generator nozzle during a LOCA event. Two sets of
displacements were provided. The first set consisted of the
displacements which result from a primary side break in the
same loop as the main steam line being analyzed. This was
called the "broken loop" case. The second set consisted of
the displacements associated with a primary side break on a
different loop. This was called the "unbroken loop" casa.

Review of the main steam inside containment analyses noted
the following:

.

l Texas Utilities Electric Company
,
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!

a. Two LOCA load cases were run: unbroken and broken loop. ]
b. Unbroken loop loads and stresses were included in the

emergency combination, while broken loop was used in the |

faulted combination.
~

c'. Broken loop loads and stresses were always higher than.

unbroken loop loads (as would be expected).

d. The CPSES FSAR does not specifically require LOCA loads
to be considered for the emergency condition.

. Status: This issue is closed. Per Reference 1, the stress analyst
| initially assumed that the main steam was an essential

system. The CPSES FSAR states that essential systems must
meet a faulted allowable stress of 1.85 (normally the .

I emergen:y allowable). Hence, unbroken loop LOCA was
'

included in the emergency combination. After the stress
analyst came to the understanding that the main steam was a
non-essential system, the unbroken load case was no longer
run.

(
23. Line Lists, Hodes of Operation and Valve Lists.

References: 1. Comunications Report between Manu Patel (Gibbs & Hill)
'

|
and J. Oszowski (Cygna) dated 8/1/85.

|

! 2. Communication Report between T. Hawkins (Gibbs & Hill)
and R. Hess (Cygna) dated 6/7 /84, 11:00am.

3. Communications Report between T. Hawkins (Gibbs & Hill)
and R. Hess (Cygna) dated 6/7 /84, 3:00pm.,

t

'

4. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Information Requests - Pipe Stress Analyses "

|
84056.086, October 9,1985

| 5. Stone & Webster's Procedure for Review of Plant
| Operating Mode Conditions for CPSES Units 1 & 2
| CPPP-10 Rev. 1.

6. Stone & Webster's Pipe Stress / Support Requalification
Procedure for CPSES Unit 1. CPPP-6, Rev. 2.

l
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S m ary: Review of Gibbs & Hill Project Guide PG-25, dated 3/1/83,
"Procedure for Preparation and Design Review of Line Lists,
Modes of Operation and Valve Lists " indicates that line
lists are to be generated or. the form included as Exhibit 1
of that procedure. Cygna did not find evidence of this
during the reviews conducted at the CPSES site. Instead.
computer listings apparently were used which did not have-

all of the information indicated on Exhibit 1 of PG-25.
Additionally, Cygna could not determine which procedure, if
any, controlled the issuance of the computer listings.

Status: This issue is closed. Cygna has reviewed SWEC's procedures
(Refs. 5 & 6) and finds that a procedure has been set up for
review of operating modes and conditions and that these
operating conditions are transmitted to the Lead Pipe Stress
and Support Analysis Group Engineer.

24. Support Orientation Tolerance

References: 1. R.E. Ballard (Gibbs & Hill) letter to J.B. George
(TUGCO), "Responses to Cygna Energy Services," GTN-
70737, Octobcr 17, 1985.

2. Stone & Webster's Field Walk Procedure for CPSES Unit 1,
CPPP-5, Rev. 2.

,
.

3. Stone & Webster's Pipe Str ess and Pipe Support Design
Criteria for CPSES Units 1 & 2 CPPP-7, Revision 2.

Susumary: Cygna could not determine what tolerance, if any, was used
for support orientation (i.e., angle) when performing the
as-built stress analysis. ,

Per Reference 1, an angular tolerance of five degrees was
used, based on the manufacturers' permissible misalignment
or angul ar motion. This tolerance was not documented.
Instead, it was communicated verbally to all as-built
analysis group leaders, as well as to the individual
analysts, by the responsible job engineer.

Status: This issue is closed. Cygna has reviewed the SWEC criteria
(Ref. 3) which, in Section 3.10.6.11, requires the as-built
configuration to be modeled in the analysis. Any deviations
most be justified in the pipe stress' calculations. The SWEC

.

-
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walkdown procedure (Ref. 2) allows foi a maxiewn support
orientation deviation of 15. from the as-built drawings, i

25. Hydrotest Loads

References 1. N.H. Williams (rygna) letter to J.W. Beck (TUGCO)
84056.064, dated 4/23/85. "Review Issue List.

Transmi ttal" . Cygna Pipe Support Review Issues List,
Item No.14. Revision 1

2. Gibbs & Hill Specification 2323-MS-200, Revision 3

3. Communication Reports between J. Minichiello (Cygna) and
D. Rencher (TUGCO), dated 3/20/84, 2:00 p.m. , Project
d4042

1 4. 1 M. Popplewell (TUGCO) letter to N.H. Williams (Cygna), .
usted 4/9/84

5. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
t

i * Pipe Stress Review Questions,'' 84056.093, October 28, '

'
1985

6. Stenc & Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Units 1 & 2. CPPP-7, Revision 2.

i

Summary: While reviewing the Cygna pipe strass data base and TUGCO's
response to Cygna's sonenent on Hydrotest Loads (Reference,

4), it was accessary to identify under which piant condition.

"hydrotest load" is considered. Gibbt & Hill Specification
2323-M3-200. Section 5.2.1, states that "testing conditier,s"
are excluded from the Normal Plant Operating Conditions. In
Section 5.2.5a, the specification states that "testing
ccnditions" are considered as a nonnal plant operating
condition.

In addition to this discrepancy, Cygna could not determine
how the pipe stress and supp::rt designs accounted for the
hydrotest load condition.

J

Status: This issue is closed. Cygna has reviewed the SWE, ariteria
(Ref. 6) and finds that this issue is proper 1/ addressed.i

.

_ .
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Section 3.4.5.2 required a hydrotest load case to be
analyzed for all steam piping and Table 3.5-1 defines tM
Ivad combination in which this load case is to be used.

26. Pipe Stress Review of Welded Attachments

References: 1. N.H. Williams (Cygna) letter to J.W. Beck (TUGCO).

84056.064, dat ed 4/23/85. "Review Issue List
Transmi ttal" . Cygna Pipe Stress Review !ssue List, item
No.11 Revision 1

2. N.H. Williams (Cygna) letter to W.G. Counsil (TUGCO),
"Pipe Stress keview Quastions", 84056.093, October 28,
1985

3. Stene & Webster's Pipe Stress / Support Requalification
| Orocedure for CPSES Unit 1 CPFP-6, Rev. 2.

,

1

| Summary: Dased on Cygna's underttanding that no formal process was
| established to allow the pipe stress analyst to review the

pipe support designs, it was not possible to determine by
I elch procedure welded attachments were identified for,

evaluation by the pipe stress analysts.

Status: This issue is closed. The SWEC requalification procedure
(Ref. 3) requires that the assigned pipe stress engineer
r6 view the pipe support drawings in each package. The same
procedure also directs integral attact.ments to be

| requalified by one of the methods identified in the piping
| cri teria, CPPP-7.
!

| 27. Pipe Wall Thickness Below Code Minimum
|

| References: 1. Stone & Webster Design Criteria for Pipe Stress and Pipe
Supports for CPSES Units 1 and 2. CPPP-7, Revision 3
February 23, 1987.

2. Transcript of meeting between SWEC/TUGCO/Cygna at Cherry
Hill, New Jersey, . dated Nove,nber 13 and 14,1986 - On
Resolution of Cygna Concerns.

3. Transcript of meeting between SWEC/TUGCO/Cygna at Glen
Rose, Ts as, dated December 15 and 16,1986 - On,

'

Resolution of Cygna Concerns.

~
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4. Conference Report of Cygna audits at SEC offices March
17 and 18,1987 (Cherry Hill, N.J.) and March 19, 1987
(Boston, MA), Job No. 84056 - Audit to Review Stone &
Webster Pipe Stress and Pipe Support Reconciliation
P rocedures.

~

I 5. Transcript of Meeting between, TUGC0/Cygna/SWEC/
Impell/Ebasco at Glen Rose, TX, March 24 and 25,1987 -
on Conduit Supports, Cable Trays, Pipe Stress and Pi;e
Supports.

Summary: The Stone & Webster procedure for evaluating pipe wall
thinning (Ref.1) allows tne pipe wall thickness to be less
than the ASME r. ode mimimum in certain situations.

Status: This issue is closed bssed on SWEC's commitment, during
Cygna's Audit (Referance 4), to write a Project Memorandum: .

I deleting the provisions foi piping minimum wall violations
from Referenes 1. Any Code required minimum wall violations
will be ferrarded to the Options Review Comittee for

( avaluatier, and Cygna will be notified as well.'

28. Desien of Seismic /Non-Seismic Interface Anchors

References: 1. Stone and Webster's Pipe Stress and Pipe Support Design
Criteria for CPSES Untis 1 & 2, CPPP-7, Revision 2.

2. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13 and 14,1986
- On Resolution of Cygna Concerns.

Summiary: Attachment 4-10 to Reference 1 provides the procedure for
the design of seismic /non-seismic interface anchors. Thi s
procedure considers the three global directions separately
when determining limiting loads due to plastic hinges. As

. documented in Referer.ce 2, Cygna feels that piping can
supply full plastic bending moment or close to plastic
bending moment and close to full plastic torsional moment
simul taneously.

Status: For resolution of this issue, see Pipe Support RIL No. 45.

| ( Texas Utilities Electric Company
Comanche Peak Steam Electric Station
independent Assessment Program - All Phasesg( ,
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2121 N CaLlomia BNd , Suite 390. Walnut Creek. CA 94596 415/934 5733

| September 18, 1987
84056.120

|

| Mr. W. G. Counsil
l Executive Vice President

TU Electric
Skyway Tower
00 N. Olive St, L B. 81
Dallas, TX 75201

Subject: Pipe Support Review issues List - Rev. 4
Comanche Peak Steam Electric Station

I Inde ndent Assessment Program . All Pha:es
; Job o.84056

Dear Mr. Counsil:

Enclosed is Revision 4 of the Pipe Support Review Issues List (RIL) All changes are
| indicated by a revision bar in the right margin.

All technical issues associated with this discipline have been closed. Any procedural
control issues associated with Cygna's original pipe support reviews of Gibbs & Hill are
being addressed as part of the ongoing design control swoments.

,

If you luve any questions or require further information, please conta:t Cygna at
your convemence.

.
Very truly yours, ,

f (,./
1

,

! 1 ( re

N. H. Williams
Project Manager

Enclosure
| NHW21r

cc: Mr. J. Redding

Mr- 2:V
Mr. J. Meifett

| Mr. D. Pigott
! Ms. A. ViettiCook

Mr. C. Grimes
Mr. E. Siskin

|
Mr. R. Klause .

RECEIVED
t

SEP 211937 .

I

San Francisco Boston Cn.cago Pars:ppany

WILLIAM G. COUNSlL:
,

|
_
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1. Box Frames With O' Gap

References: 1. N.H. Williams (Cygna) letter to J.8. George
(TUGCO), "Box Frames with O' Gap", 84042.023,,

dated 1/28/85

2. Comunications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/19/84, Item 2

3. L. M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 4/19/84

i 4. L. H. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna), Attachment B, dated 6/8/84

| S. "Affidavit of John C. Finneran, Jr. Regarding
| Consideration of Local Displacenent and Stress"

6. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2 CPPP-7,
Revision 2i

(
7. Transcript of meeting between SWEC/TUGC0/Cygna at

Cherry Hill, New Jersey, dated November 13, 1986
l - On Resolution of Cygna concerns

Sumary: The original support calculations did not consider the
effect of the box frame and pipe interaction (Reference 2).

In addition, later TUGC0 calculations (References 4 and 5)*

| used unconservative temperature and frame stiffness assump-
tions and did not include the effects of Cygna coments.

Status: This issue is closed. Cygta's concerns on zero gap boxed
frames are resolved by Stone & Webster Engineering
Corporation's (SWEC) comitment in the CPSES pipe support'

requalification effort to eliminate / modify all zero gap
boxed frames (Sheets 106 and 107 of Reference 7). Details
of the proposed modifications are provided in Section B.
Attachment 4-9, of Reference 6.

|

.
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,

2. Design of Welded / Bolted Connections

References: 1. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Design of Welded / Bolted Connections," ,

84042.024, dated 1/28/85

2. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/21/84, Item 1.c. -

3. L. M. Poppelwell (TUGCO) letter to N.M. Williams
(Cygna) dated 4/19/84

4. Cygna Phase 3 Final Report TR-84042-01, Revi-
sion 1. Observation PS-06

l

S. Stone & Webster's Pipe Stress and Pipe Support
| Design Criteria for CPSES Units 1 & 2 CPPP-7,

Revision 2

6. Transcript of meeting between SWEC/TUGC0/Cygna at
! ,

Glen Rose. Texas, dated December 15 and 16,1986
( - On Resolution of Cygna concerns

i

7. Cygna/SWEC Meeting Agenda. December 15 and 16,
1986, Glen Rose. Texas. (Item A, Exhibit 1 to '

,

l Reference 6)
Suminary: Cygna found no evidence tist welded / bolted connections are ,

designed in accordance with paragraph XVII-2442 of Section
III of the ASME B&PV Code.

Status: This issue is closed. This issue has been adequately
addressed by SWEC in their pipe support requalification
effort in the following manner: Per Section 3.1.3 of
Attachment 4-2 in Reference 5 all the shear loads will be
designed to be carried by the weld alone. In response to
Cygna's question (Itee A of Reference 7), SWEC further

|

| clarifies that for baseplate with welded / bolted connections,
the baseplate will be modeled by finite element techniques
which include the appropriate stiffness values of
bol ts/ plates /wel ds. This methodology will properly account '

for the tensten load distributions in the connection.
(Sheet 8 of Reference 6). Designs based on the above .

'

opproach will satisfy the requirements of paragraph XVII-
i 1442 of Section III Division 1 of the ASME 8&PV Code.

Texas Utilities Electric Company ,

Comanche Peak Steam Electric Station
Independent Assessment Program - All Phases

'
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3. Richmond Insert Allowables

References: 1. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Richmond Insert Allowables and Bending
Stresses " 84042.025, dated 1/31/85

2. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/16/84, Itan 2

3. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/30/84, Item 1

4. L. M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna)datedS/2/84

5. L. M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 5/8/84

6. Communications Report between Berkor (Gibbs &
Hill) and Minichiello (Cygna) dated 6/12/84 Item

( 4

| 7 "Affidavit of John C. Finneran, Jr., Robert C.

|
Iotti, and R. Peter Deubler Regarding Design of
Richmond Inserts and their Application to Supportj,

j
Design"

|

8. Cygna/SWEC Meeting Agenda, December 15 and 16
1986 Glen Rose. Texas. (Exhibit 1 toj

; Reference 9)

9. Transcript of meetinh between SWEC/TUGC0/Cygna at
Glen Rose. Texas, dated December 15 and 16,1986
- On Resolution of Cygna concerns.

10. SWEC Generic Technical Issues Report for CPSES,
Revision 0, dated 5/8/86.

11. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2 CPPP-7,
Revision 2.

;
-

!
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12. Gibbs & H111 Specification 2323-55-30 Revision
1, Feb.10,1984 - Structural Embedments -
Appendix 3. "Design Criteria for Screw Anchors"

!

13. Comanche Peak Response Team Program Plan and
Issue-Specific Action Plans, Revision 3.

14. R.L. Cloud Report RLCA/P142/01-86/008 Revision
0, dated S/10/86 - Richmond Insert / Structural
Tube Steel Connection, Design Interaction
Equation for Bolt / Thread Rod.

15. SWEC Calculation No.15454-NZ(S)-G1, Revision 2 -
General Calculation for Richmond Insert / Tube
Steel Connections Design Modifcatioas.

,

16. SWEC Technical Report 15454.05-N(C)-002, dated
May,1986 - Interaction Relation for a Structural
Member of Circular Cross Section.

|

|
17. Richmond Screen Anchor Co. Catalog - Bulletin No.

6. "Inserts / Anchorages for Concrete
j ( Construction". 1978.

18. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES, Units 1 & 2. CPPP-7,
Revision 3. (Attachment 4-5)

Summary: Based on Cygna's original independent design review of the
pipe support design at CPSES, there are some concerns on
Richmond Insert identified as follows:

o Justification for single insert allowables based
on test concrete strength,

o Justification for bolt loads due to "axial
torsion" of the tube steel.

o Interaction results from STRUDL analyses,
'

o sending stresses in bolts.

Subsequent to Cygna's review TUGC0 commissioned SWEC
to perform a pipe stress and pipe support requalift-

,

.

.
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i cation effort for the CPSES Units 1 and 2. After
reviewing SWEC's design criteria (Reference 11) and:

I proposed method of resolution (Reference 10), Cygna
requested responses to some specific questions and
provisions of some related backup documents (see-

Reference 8). A meeting was held between SWEC/TUGC0/
.Cygna at Glen Rose. Texas (Reference 9), in which SWEC
provided responses to some of the questions.,

!

Subsequently, SWEC provided additional backup'

documents as requested by Cygne.

Status: This issue is considered closed based on the following
disposition. This issue basically covers two sub-issues.
One is the issue of basic allowables and the other is
Richmond insert / tube steel design. The issue of Richmond
insert basic allowables, which include the following

|

concerns:

o The use of factor of safety less than the code required
! minimum,

o Justification for single insert allowables based on
t

( test concrete strength,
o Representativeness of the reinforcement patterns used

in the test specimen versus those existed at the plant,
o Allowables for Richmond inserts in cluster and in beam

sides (See Cygna Cable Tray RIL !ssue 3E(2) for r. ore
*

details). ,

'

The above issue of basic allowables has treen transferred to
the Cygna Civil-Structural Review Issues List (RIL Item
No.1) as of May 4,1987. This transfer is due to the fact '

that structural anchorages are being addressed under the t

Civil / Structural scope of work. Therefore, the resolution
of this issue will be addressed in the Cygna Civil
Structural Review Issues List. ;

I

| With respect to the issue of Richmond Insert / Tube Steel
i designs. Subsequent to the SWEC/TU Electric /Cygna meeting !

at Glenn Rose (Reference 9), Cygna reviewed the backup
documents (Reference 14,15 and 16) provide by SWEC and '

found the approach / methodology acceptable. Based on the
SWEC design criteria, proposed method of resolution and
clarifications (References 9, 10, 11, 14, 15, 16 and 18) |

and proper implementation of these commitments, Cygna ;

|*

Texas Utilities Electric Company f
'

Comanche Peak Steam Electric Station
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concurs that the SWEC piping and pipe support
requalification effort will have adequately addressed the
concerns of Richmond Insert Tube Steel design on: proper
modeling; bolt bending stress and interaction equation;
effects of prying and torsional load on insert / bolt
design. Furthermere, SWEC has comitted to generate a
project memorandum to limit the length of tube steel based
on the effect of thermal expansion (Section 3.1 of Reference
10).

4. Punchina Shear (U-Bolt - Tube Steel Design)

References: 1. N. H. Williams (Cygna) letter to J. B. George
ITUGCO), "Phase 4 Open Items - Punching Shear,"

| 84056.053, dated 1/31/85

l 2. Communications Report between Finneran (TUGCO)

|
and Minichiello (Cygna) dated 10/4/84

3. TUGC0 Calculations deted 10/11/84, received by
i Cygna 10/18/84

f 4. Communications Report between Finneran (TUGCO)
and Minichiello (Cygna) dated 10/30/84

5. J.B. George (TUGCO) letter to N.H. Williams*

! (Cygna) dated 11/8/84

6. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Phase 4 Open Items - Punchtag Shear"
84056.058, dated 3/12/85

7. Stone & Webster's Pipe Stress and Pipe Support ,

Design Criteria for CPSES Units 1 & 2. CPPP-7,
| Revision 2.|

1

8. Transcript of meeting between SWEC/TUGCO/Cygna at Glen
Rose, Texas, dated December 15 and 16,1986 - On

i Resolution of Cygna concerns.

9. Cygna Conference Report of Audits at SWEC offices,
March 17 and 18,1987 (Cherry Hill, N.J.), March 19,1

1987 (Boston, MA), Job No. 84056 - Audit to Review
.

Texas Utilities Electric Company
Comanche Peak Steam Electric Station'

Independent Assessment Program - All Phases
Job No. 84056
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i
Stone & Webster Pipe Stress and Pipe Support
Reconciliation Procedures.

10. SWEC Project Memorandum for CPSES, PM-076, dated July
7,1986 - Local Stress Check in Tube Section.

11. SWEC Project Memorandum for CPSES, PM-108, dated
September 9,1986 - Local Stress Evaluation Procedure.

12. SWEC Project Memorandum for CPSES, PM-109, dated
September 8,1986 - Local Member Stress Induced by
Nuts Bearing Against Tube Steel Wall.

13. Cygna telecon between A. Chan, W. Evans S. Ali, and F.

Ogden (SWEC), and S. Tuminelli and N. Williams
(Cygna), dated 4/30/87 (10:30 a.m.) Job No. 84056.

14. Cygna telecon between A. Chan, S. Ali, F. 09 en, and B.d

Dykstra (SWEC), and S. Tuminelli (Cygna), dated
S/11/87 (10:00a.m.) Job No. 84056.

( 15. SWEC Generic Te:hnical Issues Report (GTI) for CPSES,
Revision 0. (Appendix U dated June 26, 1986).

l 16. "Hollow Section Joints", by J. Wardenter, Delft
University Press 1982.

Summary: Cygna has not found evidence that the stresses in the tube
steel or coverplate in support MS-1-002-005-572R near the.-

U-bolt hole were evaluated. Cygna has found that this
absence of supporting calculations is typical for this type
of design.

Status: This issue is closed. This issue is titled Punching Shear,
however in essence, it is an issue dealing with pipe support
member local stress in general.

During the December 15 and 16 meeting at Glen Rose SWEC
presented, briefly, the methodology saployed by SWEC for the
evaluation of member local stresses (Sheets 42 through 44,
81 through 84 and M1 through M3 of Reference 8). A decision

I-
was made in the meeting that Cygna would perform an audit on
the issue at Stone & Webster's office. Cygna reviewed the
SWEC documents on local stress evaluation Li.e., Attachment

.

.
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!

4-13 of CPPP-7 Reference 7; Appendix U of GTI. Reference
15; PM-076. Reference 10; PM-108. Reference 11 and PM-109, !

Reference 12) and performed audits at SWEC's office
(Reference 9). }

Subsequent to the reviews, Cygna had some specific questions
which were clarified by SWEC. They are:

o For the allowable loads given in Tables 4-13.7n,
Attachment 4-13 of CPPP-7, shear stress might be :

limiting since no specific check was indicated -- SWEC
indicated that shear stress had been addressed in SWEC
calculation GENX-23 (see Reference 14).

o To clarify the statement in the first paragraph of
Section 4.5. Attachment 4-13 of Reference 7, whether i

'

additional local stress evaluation around the bolt hole
b will be performed on a case-by-case basis -- SWEC

stated that by the use of the beam analysis procedure,
no additional evaluation of local stress was needed
(since the beam analysis procedure was conservative).

( See Reference 14.

| o The allowable loads for Shear Lug-to-Tube Steel Bearing ;

given in the attachment of PM-108 (Reference 11) SWEC !
indicated that they were based on the equation F = sk

'

i(B+5t)tc (see Sheet M-2 of Reference 16). Cygnaerequested clarification on why s 36 ksi = s
used, since side wall buckling mig =ht control th$ was! value
of sk (Reference 13) -- SWEC performed a detailed side
wall buckling evaluation on a worst case sample r .
concluded that buckling was not a problem (see
Reference 14).

Based on the review of SWEC Procedures and the el rifi-
cations provided by SWEC, the issues of punching hear

I

|
(member local stress) is considered to be adequat, v

addressed.
|

| 5. Mass Participation / Mass Point Spacing

References: 1. N. H. Williams (Cygna) letter to J. B. George
(TUGCO), "Macs Participation / Mass Point Spacing.'

.
+84042.021, dated 2/8/85
P

.
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2. R. E. Ballard (G4H) letter to J. B. George
(TUGCO), "Mass Participation," GTN-69454, dated
9/14/84

'

3. N. H. Williams (Cygna) letter to J. B. George
(TUGCO), "Phase 3 Open Items - Mass Participa-
tion " 84042.017, dated 9/21/84

4. N. H. Williams (Cygna) letter to J. B. George
(TUGCO), "Phase 3 Open Items - Mass Participa-
tion," 84042.019, dated 10/2/84

5. L.M. Poppelwell (TUGCO) letter to N. Williams
(Cygna), "Cygna Potential Finding Report Mass
Participation and the Mass Point Spacing Error in
Problem AB-1-61A." dated 12/7/84

Sumary: Due to the detailed nature of this subject, please see
Reference 1.

g Status: This issue is con'sidered closed for pipe supports. The
concerns on Mass Participation / Mass Point Spacing are
covered under Cygna Pipe Stress Issue, Item 1. The effect
of this issue on pipe supports is mainly due to the
potential increase in pipe support loads. Since ShEC is
performing a pipe support requalification effort, any load*

increases due to pipe stress changes will be evaluated by
the SWEC requalification program.

6. Stability of Pipo Supports

References: 1. N. H. Williams (Cygna) letter to J. B. George
(TUGCO), "Stability of Pipe Supports " 84042.035, ,

'

dated 2/19/85

2. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/20/84, Item 3 :

3. L. M. Poppelwell (TUGCO) letter to N.H. Williams -

(Cygna) dated 4/19/84

4. Communications Report between Rencher/ Grace
,

,
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(TUGCO) and Minichiello/Wong (Cygna) dated
5/24/84, Item 15

5. L. M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 7/12/84

6. "Affidavit of John C. Finneran Jr. Regarding Sta-
bility of Pipe Supports and Piping Systems"

7. Cygna Phase 3 Final Report TR-84042-01, Revi s-
icn 1. Appendix J. General Note 12 and Appendix
(i, Observation PS-02

i

8. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2.

9. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna concerns.

(
10. Transcript of meeting between SWEC/TUGCO/Cygna at

Cherry Hill, New Jersey, dated November 14, 1986
- On Resolution of Cygna concerns.

11. Transcript of meeting between SWEC/TUGC0/Cygna at
Glen Rose, Texas, dated December 15 and 16,1986

| - On Resolution of Cygna concerns.

12. SWEC's Generic Technical Issue Report (GTI) for
1 CPSES, Appendix D. Revision 0 - Pipe,

| Support / System Stability.

13. SWEC Procedure CPPP-6, Revision 2 - Pipe Stress /
| Support Requalification Procedure, CPSES, Unit 1.

14. SWEC Procedure CPPP-8, Revision 1 - Piping and
Support System Engineering Walkdown Procedure.
CPSES Unit 1.

15. Letter from W.G. Council (TUGCO) to E.H. Johnson
(NRC). Dated October 17, 1986 - CPSES Large Bore
Piping and Supports; SDAR: CP-86-36(Interim
Report).-

.

Texas Utilities Electric Company
Comanche Peak Steam Electric Station -

Independent Assessment Program - All Phases
Job No. 84056
23PS-ISSUE :

L



!

09/17/87~

Revision 4
Page 11

.

.

PIPE SLFP0RTS
Review Issues List

,

Summary: The issue of support stability is quite detailed. Please
see Reference 1 for a discussion of Cygna's concerns.'

Status: This issue is closed.

.The issue of potentially unstable support configurations are
resolved by SWEC's proposed actions contained in CPPP-7
(Attachment 4-9 Reference 8) and Appendix D (Reference 12). .

These proposed actions are briefly discussed as follows:

o For Zero - Clearance Box Frames supported by struts.
SWEC has committed to eliminate / modify all of these
zero gap box-frames according to the details provided
in Section B Attachment 4-9 of Reference 8 and
Section 3.0 of Appendix D. Reference 12. (Alsosee
Pipe Support RIL No.1),

o For uncinched U-bolts, SWEC has connitted to replace
the U-bolt assembly with a pipe clamp (Section B,
Attachment 4-9 of Reference 8). Modification 1 under,

Item 2 of Section B is eliminated, since SWEC/TUGC0 has
( committed to eliminating all Cinched U-bolt designs for

>

pipe supports (See Pipe Support RIL No. 7). And with
|

respect to stability bumper, SWEC stated that the
|

stability bumpers have been removed. (Sheets S-5 and
141 of Reference 9).i

,

For the various configurations of support with cinchedo
U-bolts, SWEC has committed to eliminate all of the
cinched U-bolt designs (Sheets G-4, and 88 of Reference
11). By eliminating cinched U-bolt designs, Cygna
interprets that SWEC will replace the eliminated

!

support with a support of a stable design, if a support
i

is still required at the original location for the,

requalification of the piping system.

For trapeze support with U-bolts. SWEC stated that all
| o

of them will be redesigned according to the modif t-'

cations as described in Appendix L of Reference 12.
(Also see Sheets 139 through 141 and S-5 of Reference
9).

With respect to piping system stability. SWEC has

.

Texas Utilities Electric Company
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established and committed to meet two conditions such that ,
J

system stability will be assured:

o Each installed support is individually qualified to be
stable.

The system integrity is analyzed for dead weight,o ,

thermal, applicable occasional loads, and seismic
excitation in three orthogonal directions to be within
code allowables. (Sheet E-2, E-3, and 47 of
Reference 11).

In addition, SWEC stated that for piping systems
requalified by SWEC, the lowest frequency observed for

,

'

| the first mode is 1.8 hertz (Sheet 111 of Reference
11), therefore rigid body mode is not a concern.

In parallel with analysis, SWEC has performed system review
i

of all piping systems (sheet 48, Reference 11) in acccrdance
with Section 7.3 of CPPP-6 (Reference 13) to ensure the| existing supporting system can physically perform its

| intended function. Furthermore SWEC also has experienced
,

! pipe stress and support engineers to perform field walkdown

[
of selected large bore piping systems (Sheet 48, Reference
11) in accordance with the procedure in CPPP-8 (Reference
14), specifically, system stability, support function and
support rigidity are evaluated. (Item 11, 14 and 15 of*

Attachment 4. Reference 14).

Based on the above SWEC actions and comitments, the issue
of piping system stability are considered to be adequately
addressed.

,

7. Cinching of U-Bolts

| References: 1. M.H. Williams (Cygna) letter to J.W. Beck
(TUGCO), "Cinching of U-Bolts,' 84042.036, datedl

3/25/85

| 2. Communications Report between Rencher (TUGCO) and
| Minichiello (Cygna) dated 3/19/84, Item 5 i

3. L.M. Poppelwell (TUGCO) letter to N.H. Williams

i Texas Utilities Electric Company
'

Comanche Peak Steam Electric Station
Independent Assessment Program - All Phases
Job No. 84056
23PS-ISS'JE .
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(Cygna) dated 4/19/84

4. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) Attachment C, dated 6/8/84

5. "Affidavit of Robert C. Iotti and John C.
Finneran, Jr., regarding Cinching Down of U-
Bolts" (received 7/12/84)

6. Westinghouse Electric Corp. Report EQ&T-EQT-860
Revision 0, "Coesnche Peak Steam E1cetric Station
U-Bolt Support //ipe Test Program" (received
7/12/84)

7. Westinghouse Electric Corp. Report entitled
"Corranche Peak Steam Electric Station U-Bolt
Finite Element Analysis", dated 6/12/84 (received

| 7/12/84)

8. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "U-Bolt Cinching Test / Analysis Program -

I Phase 3 Open Item," 84042.015, dated 8/23/84

9. Transcript of Neeting between Cygna Energy Ser-
vices and Texas Utilities Generating Company and
Ebasco Services, Inc., dated 9/13/84

10. R.C. Iotti (Ebasco) letter to N.H. Williams
(Cygna), "Additional Infomation as Follow-Up to

I-
Meeting of 9/13/84,"3-Z-17(6.2),ETCY-1, dated

,

9/18/84 ;

11. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Status of Cinched U-Bolt Testing andc

Analysis Program " 84042.018, dated 10/1/84c

12. J.B. George (TUGCO) letter to N.H. Williams
(Cygna), "Cinched U-Bolt Testing and AnalysisI

Program - Additional Information," dated 11/1/84

13. J.B. George (TUGCO) letter to N.H. Williams
(Cygna), * Cinched U-Bolt Testing and Analysis
Program - 1.dditional Information,' cated 11/16/84

.

.
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14. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13,1986 - On

,

Resolution of Cygna concerns.

15. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Je sey, dated November 14, 1986 - On
Resolution of Cygna concerns.'

16. Transcript of meeting between SWEC/TUGC0/Cygna at Glen
Rose. Texas, dated December 15 and 16, 1986 - On

,

Resolution of Cygna concerns.'

Summary: Please see Reference 1 for detafis.

Status: This issue is closed. During the November 13, 1986 setting
between SWEC/TUGCO/Cygna at Cherry Hill, New Jersey, Stone &
Webster indicated that all cinched U-bolts for pipe supports|

on piping with MPS larger than 6 inches will be
eliminated / modified (Reference 14 Sheet 168 and Sheet S-
6). A subsequent meeting was held in Glen Rose. Texas (see
Reference 16) in which SWEC/TUGC0 had comitted to eliminate
all cinched U bolt designs for pipe supports. This

!
comitment has eliminated the cinched U-bolt issue.

8. Richmond Insert Allowable Spacing
i

! References: 1. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/10/84, Item 1

|

2. Comunications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/12/84

3. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2

4. Transcript of meeting between SWEC/TUGC0/Cygna at

|
Cherry Mill, New Jersey, dated November 13, 1986,

|
- On Re,olution of Cygna concerns

:

f 5. Transcript of meeting between SWEC/TUGC0/Cygna at
' Glen F.ose. Texas, dated December 15 and 16,1986

- On Resolution of Cygna concerns

-

|
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Cygna/SWEC Meeting Agenda, December 15 and 16,6.
1986 Glen Rose. Texas (Item B of Exhibit I to,

Reference 4)

7. Pipe Stress / Support As-Built Procedure CPSES, :'

Unit 2, CPPP-9 Revision 2

8. Pipe Stress / Support Requalification Procedure.
CPSES Unit 1, CPPP-6, Revision 2.

Cygna had asked TUGC0 how the designers ensured that the al-
lowables they used for pipe support attachments correspondSusanary:

to the installed Richmond Insert spacing. TUGC0 responded*

by stating that their designers used minimum allowables, un-
less a walkdown was performed to ensure that larger spacings
existed, thereby permitting the use of increased allowables.
There was no written procedure documenting this direction to
the designers. .

While Cygna could not find evidence that this unwritten
procedure was not followed. Cygna has no assurance that

( conservative allowables were always used.

This issue is considered closed technically. However, the
|

Status:
procedural aspects of this issue remain open and are
addressed in the Design Control RIL. (Also see Cable Tray,

Review Issue 3.E).

During the SWEC/TUGC0/Cygna meeting at Cherry Hill, New
.

Jersey, SWEC stated that the actual insert spacing from the
structural drawing will be used and the allowables reducedFurthermore, SWECaccordingly (Reference 4. Sheet 135).
clarified that the verification of Richmond Insert as-built
spacing violation would be implemented by Item 5 under Base
Plates / Richmond Inserts in Reference 7. Attachment 9-9.BasedSimilarly in CPPP-6 for Unit 1. Reference 8).(Note:on the above commitments, the issue of Richmond Insert(
allowable spacing will be acequately addressed by SWEC in

-

the pipe support requalification program.
L

9. Embedment Attachment Spacing
i

.

.

Texas Utilities Electric Company
( Comanche Peak Steam Electric Station !
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References: 1. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Pipe Support Review Questions," item 5,
84056.13, dated 7/31/84

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 8/24/84

3. Comunications Report between Purdy (Brown &
Root) and Minichiello (Cygna) dated 3/4/85

4. Brown & Root Procedure CCP-45, Revision 1 dated
8/18/80

1 5. Brown & Root Procedure Ql-QAP-11.1-28 Revision
24, dated 4/18/84'

6. Brown & Root Procedure Ql-@P-11.1-28. Revision
29 dated 1/25/85

7. Communications Report between Warner (TUGCO) and
Williams /Minichiello/Russ (Cygna) dated 2/27/85

I 8. CPSES Procedure QI QP-19.5-1, "Separation '

Inspection for Unit 1 and Comon Buildings *

9. Transcript of meeting between SWEC/TUGCO/Cygna at

|
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna concerns

10. Transcript of a:eeting between SWEC/TUGC0/Cygna at

!
Cherry Hill, New Jersey, dated November 14, 1986

| - On Resolution of Cygna concerns

|
11. Letter from W.G. Counsil (TUGCO) to E.H. Johnson

|

| (NRC), dated August 22, 1936 - Welded Attachments
to Embedded Strip Plates

| Summary: Cygna has found two pipe support base plates welded to em-
bedded plates witn less than 12' required spacing between
the edges of the support base plates (per Reference 4).
This was not a CPSES inspection item at the time of the
Cygna review (Reference 5); however, the Brown & Root pro-
cedure was revised to include the proper ; hecks for pipe
supports (Reference 6). Since this affects all hardware

Texas Utilities Electric Company
Comanche Peak Steam Electric Station
Independent Assessment Program - All Phases'

Job No. 84056
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attached to embedded plates (HVAC, raceway, and pipe sup-
ports), not just a single discipline, and since it was not
an inspection iten in other discipline procedures (per
References 7 and 8), this item has generic implications.

Status: This issue was transferred and identified as Itse No. 2 in
.the Cygna Civil-Structural Review Issues List as of May 4,
1987. This is due to the fact that structural attachments
and anchorages proximity violations are being addressed
under the Civil / Structural scope of work. Refer to Civil-
Structural RIL No. 2 for further details and resolution.

10. Thru-Bolts and Concrete Acceptability

References: 1. Communications Report between Rencher (TUGCO) and
Mintchiello (Cygna) dated 3/30/84, Item 2

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 5/2/84

3. L.M. Poppelwell (TUGCO) letter to N.H. Williams
( (Cygna) dated 6/8/84 item 9 and Attachment 0

'

! 4. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2 CPPP-7'

Revision 2.
|

5. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey,' dated November 13, 1986 -
On Resolution of Cygna concerns. ;

6. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated Novembar 14, lid 6 -
On Resolution of Cygna concerns.

Summary: Cygna is concerned that the loads on the walls may not be t

acceptabl e. Although Gibbs & Hill has walked down several;

t

highly loaded areas per Reference 3, there is no written
procedure documenting the transmittal of as-built loads en
concrete structures to the structural group. Thus there is
no assurance that each area, particularly near free edges,

t

l is acceptable.

|
-

.

'

|
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Status: The issue was transferred and identified as Itai No. 3 in
the Cygna Civil-Struct. ural Review Issue List as of May 4,
1987. This is due to the fact that structural anchorages
and concrete structures are being addressed under the Civil /
Structural scope of work. Refer to Civil-Structural RIL No.
3 for further details and resolution.

11. Bolt Spacing

References: 1. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Pipe Support Review Questions," item 3,
84056.14, dated 8/6/84

:

| 2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 8/11/84

j
! 3. Stone & Webster's Pipe Stress and Pipe Support

Design Criteria for CPSES Units 1 & 2. CPPP-7, ,

Revision 2

4. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna concerns

5. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 14, 1986*

!

- On Resolution of Cygna concerns

6. Cygna conference report of audits at SWEC
offices March 17 and 18,1987 (Cherry Hill,
N.J.), March 19,1987 (Boston, MA.), Job No.
84056 - Audit to Review Stone & Webster Pipe
Stress and Pipe Support Reconciliation*'

| Procedures.

Summary: In certain base plate designs in Phase 4 (CC-2-019-715-A43X,
for example), the bolt hole dimensions are detailed as "1-
1/2 MIN TYPE" from the edge of the plate. In some cases,

this could result in a dimension from 1-1/2 to 3-1/2
inches. While this may hve little effect on the bolt load,
it does affect tre maximum plate stresses by as such as 155

0 offset.for a strut, spring, or snubber with a 5
.

e
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Status: This issue is closed based on an audit (Ref. 6) by Cygna on
a bounding analysis performed by SWEC. The bounding

'

analysis was to establish the effects of the anchor bolt
edge distance tolerance on base plate design. The bounding
analysis included a sample of nineteen (19) large bcre base |
plates out of a total of 120 base plates surveyed by TUGC0 !

(i.e.,60lar The i

nineteen (19)ge bore and 60 small bore base plates). base plates were selected based on the highest
bolt interaction ratios and on the largest variations in
"as-built" vs. "as-designed" edge distances. The results,
based on the as-built dimensions, indicated that the maximum
increase in interaction ratio was 55 and there was no
increase in plate stress. This sample study showed that the
effect due to edge distance variation was not significant.,

1
-

12. Support Self Weight Excitation Durina a Dynamic Event
,

| References: 1. Communications Report between Rencher/Finneran
(TUGCO) and Minichiello (Cygna) dated 3/10/84

' '

2. TUGC0 memo cPP-9977
4,

;

3. Cygna Phase 3 Final Report TR-84042-01,
Revision 1. Appendix J. Note 7

|

4. N.H. Williams (Cygna) letter to V. Noonan
(USNRC), "Open Items Associates with Walsh/Doyle

j
All egations,' 84042.022, dated 1/18/85

i

5. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2. ,

6. Transcript of meeting between SWEC/TUGCO/Cygna at [
Cherry Hill, New Jersey, dated November 13, 1986

>

- On Resolution of Cygna concerns.

7. SWEC Project Memorandum for CPSES, PM-100, dated
J

August 20, 1986 - Additional Direction for
Self-Weight Computer Input.

4

!

Summary: TUGC0 has not considered the loads due to the support
dynamic excitation in the pipe support designs.

.

Texas Utilities Electric Company
Comanche Peak Steam Electric Station

,

|
'

Independent Assessment Program - All Phases
! Job No. 84056
I 23PS-ISSUE ,

!

!

- . . - . _ - _ . . _ , _ , . . . _ _ _ _ _ _ . - . - . _ , _ - _ _ _ . _ , . - _ _ _____________._,._,...--_._.-._m.-



, - _ _ _ _ _ _ _ _ _ _

.

09/17/87
Revision 4
Page 20

\ PIPE SLFPORTS
Review Issues List

Status: This issue is closed. In Section 4.2.4.4 of CPPP-7
(Reference 5), it specifies that the effect of seismic
acceleration of pipe support mass shall be considered. The
detailed methodology is delineated in Attachment 4-21 of
CPPP-7. SisEC has cosunitted to include the effect of pipe
support self-weight excitation for all frame type supports
on seisteic systems in the requalification program.

13. Support Stiffness

References: 1. Cygna Phase 3 Final Report, TR-84042-01,
Revision 1. Appendix J. Note 8

2. N.H. Williams (Cygna) letter to V. Noonan
(USNRC), "Open Itwas Associated with Walsh/Doyle
Allegations " 84042.022, dated 1/18/85

3. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2 CPFP-7,
Revision 2.

(

4. Transcript of meeting between SWEC/TUGCO/Cygna at
Cherry Hill, New Jorsey, dated November 13, 1986
- On Resolution of Cygna concerns.

5. Transcript of meeting between SWEC/TUGCO/Cygna at
Cherry Hill, New Jersey, dated November 14, 1986
- On Resolution of Cygna concerns.

6. SWEC Calculation No. 15454.05-N(C)-003, September
1986 - Generic Pipe Support Stiffness Values for
Piping Analysis.

7. SWCC Calculation No. 15454.05-NP(c)-GENX-036
Revision 0 - Application of Generic Stiffness
Criteria to the Analysis of the Piping Systems.

8. SWEC Calculation No.15454-NP(c)-GENX-117
Revision 0 - Application of Generic Stiffness
Criteria to the Analysis of th? Piping Systerns
(TENERA Selected Problan',).

'

.
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9. Cygna Memo to project file, No. 037, May 4,1987,
Review of "Generic Approach" to Pipe Support
Stif fness Values (Support RIL No.13).

Summaary: In designing Class 2 and 3 supports TUGC0 has used a de-
flection criteria for support stiffness. For supports with
low design loads, this can result in very flexible sup-
purts. ' his could affect the stress analysis results and
redistribute support loads.

In the piping and pipe support requalification program, SWEC
developed the "Generic Approach" to support stiffness.
Based on three simple piping models, generic stiffness
values (Kg) were developed so that piping system frequencies
were near the flat region on the pipe frequency vs. support
stiffness curves. The flat region is that portion of the
curve where the support stiffness no longer affects system
frequency. Then minimum stiffness values (Km) were derived
such that the maximum reduction of frequency from that using
the generic values would be no more than 10 percent for any

.

'

of the three simple piping models. These two stiffness
values (Kg and Km) were implemented in production as

,.

follows:'

1. If a support stiffness is greater than Km,
use Kg.

.

2. If a support stiffness is less than Km, use
the actual stiffness.

3. If a support stiffness is less than 20% of
Km, consider that support for removal.

Then, to verify the procedure SWEC studied the responses of
five problems analyzed using the production rules above and
reanalyzed using the actual stiffness values for all
supports.

Status: This issue is closed based on a review of References 6, 7
!

and 8 and a comparison of the results of References 7 and 8 |

(this comparison is detailed in Reference 9). This
comparison showed a very good statistical agreement between
the five problems SWEC selected to evaluate this approach

,

'

and the five different problems TENERA selected to verify
'

Texas Utilities Electric Company
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SWEC's generic approach.

14. Hydrotest Support / Stress Design

References: 1. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/20/84 Item 1

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 4/19/84 with TUGC0 Instructions
CP-EI-4.0-30. Revision 1, attached

3. D.T. Eisenhut (USNRC) letter to M.D. Spence
(TUGCO), Ites V.E., dated 11/29/84

i

| 4. State & Webster's Pipe Stress and Pipe Support
i Design Criteria for CP. ES Units 1 & 2. CPPP-7,
! Revision 2.

Summary: Cygna did not find any evidence in either the support design
calculations or the pipe stress analyses that hydrostatic
test loads had been considered. TUGC0 responded with a copy

4 of their procedure which addresses the design of temporary
supports.

Status: This issue is closed since SWEC is implementing a pipe
support requalification program. Specifically, a test load

I condition is considered in Table 4.7.2-1 of CPPP-7
(Reference 4), and for verification / design of integral
attachments in Section 4.6, Hydrotest load is clearly
identified as a separate loadcase.

Note: Cygna understands that the TRT (NRC) has specific
concerns regarding Hydrotest effects on the installation of
MainSteamPipes(Reference 3). This NRC issue is outside

i of the Cygna scope. +

1

15. Dynamic Pipe Movements in Support Design

References: 1. Cors;nications Report between Wade (TUGCO) and
i W1111a=s (Cygna) dated 9/28/83, Pipe Support Item

3

2. Communication report between Wade (TUGCO) and
.
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Williams (Cygna) dated 10/4/83 Pipe Support Item
3

3. Cygna Phase 1 and 2 Final Reeort TR 83090-01
Revision 0, Obse vation PS-09-01

4. Communications Report between Rancher (TUGCO) and
- Minichiello (Cygna) dated 3/20/84, Item 2-

5. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 4/19/84

6. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2

7. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna concerns

8. SWEC Procedure CPPP-6, Revision 2 - Pipe
Stress / Support Requalification Procedure CPSES

g Unit 1

9. SWEC Procedure CPPP-9 Revision 2 - Pipe
i

Stress / Support As-Built Procedure CPSES Unit 2
i

Summary: TUGC0 does not include dynamic pipe movements in support
design when checking frame gaps, swing angles, or spring
travel. Cygna was concerned this could affect design ade-
quacy, and received a response (Reference 2) which only
addressed the seismic effects. Other dpiamic loads such as
steam hammer were not mentioned in the response.

Status: This issue is closed based on SWEC's cosseitsents in the pipe
support requalification effort (Sheets 154,155, and 5-10 of
Reference 7). In Articles 7.5.1 and 7.5.2 of CPPP-6,

i
Revision 2 (Reference 8), specific requirements for checking
of pipe relative displacanents against working ranges of
component standard supports and clearances in the
unrestrained direction for frame type supports are
identified. In conjunction with this, a detailed pipe
support analysis checklist (Attachents 9-10) is utilized to
ensure checking of the iten (! tem 11 under Frames; Items 5

.
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and 8 under Spring Hanger; Items 6, 7 and 8 under Snubber
Struts). Similar checklist items in Attachment 9-9 of CPPP- |
9 (Reference 9) will ensure that pipe sovement requirements i

will be satisfied in the As-Built condition. Furtherwore, i

Section 4.2.6 of CPPP-7 (Reference 6) has specific limits
for control of swing sngle/ angularity which includes the
effects of dynamic pipe movements. Proper implementation of |

the above requirements addresses Cygna's concern on this
'

issud. ,

16. Dual Strut / Snubber Desian

References: 1. Communications Report between Rencher (TUGCO) and
Minichtello (Cygna) dated 3/22/84, Item 2.b

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 6/8/84

3. Cygna Phase 3 Final Report, TR 84042-01,
Revision 1, Observation PS-03

4. Cygna Phase 3 Final Report. TR-84042-01,
Revision 1. Page 5-5

5. "Affidavit of Robert C. Iotti and John C.
Finneran, Jr., Regarding Consideration of Force

-

.

Distribution in Axial Restraints"
,

6. N.H. Williams (Cygna) letter to J.B. George
(TUGCO), "Force Distribution in Axial Restraints
- Phase 3 Open Item," 84042.014, dated 8/10/84

7. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2

s

8. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna concerns

9. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 14, 1966
- On Resolution of Cygna cencerns

.
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. 0. Transcript of meeting between SWEC/TUGC0/Cygna at5
Clen Rose. Texas, dated December 15 and 16,1986 !

,

- On Resolution of Cygna concerns
,

11. Cygna conference report of audits at SWEC
of fices. March 17 and 18,1987 (Cherry Hill,
M.J.), March 19,1987 (Boston, MA), Job No. 84056
- Audit to review Stone & Webster Pipe Stress and
Pipe Support Reconciliation Procedures.

I
12. SWEC's Generic Technical Issues Report (GTI) for

|
CPSEs. Revision 0. (Appendix L).

13. Letter from W.G. Council (TU Electric) to N.H.
Williams (Cygna), dated February 18, 1987 -
Resolution of Cygna Concerns Document
Transmittal. (Log No. TXX-6280).

Summary: While most of the discussion on this subject has centered
around axial restraints, Cygna is concerned about all types

of dual restraint .desig)ns (trapezes, double trunnions, riserclamps with shear lugs . TUGC0 has dest!)ned each restraintt in these cases to take only 1/2 the total load. Also, Gibbs
& Hill stated standard practice in local stress analysis
assumes the trunnions equally share the load. Cygna finds
this inconsistent with other design organizations, which
usually assume one side takes more than 1/2 of the overall
support load. This issue is being addressed in general by
TUGC0 via the CPRT Action Plan and the SWEC piping and Pipe
Support requalification effort. Specifically, Appendix L of'

the GTI Report (Reference 12) and Attachment 4-8 of CPPP-7
(Reference 7) provide the detailed methodology and
resolution for the requalification/re-design of axial.
rotational, and trapeze restraints. The methodology,

| includes consideration of modeling the offset, relative
stiffness, modification and actual removal of
support / component, etc.

,

Status: This issue is closed. Cygna has reviewed the SWEC'

methodology / resolution description in Attachment 4-8 of
CPPP-7 and Appendix L of the GT! report for the

-

requalification/re-design of axial, rotational, and trapeze'

l restraints. Details of the requalification process and
clarifications were further provided ,by SWEC during the'

|
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December 15 and 16,1986 setting between TUGC0/Cygna/SWEC in f
Glen Rose, Texas (See Sheets 53 through 67 and Sheets G1
through G4 of Reference 10). In addition. TUGC0/SEC had '

I
provided to Cygna the appropriate (Grinnell, MPSI) load
capacity data sheets (LOC) and certified design reports
(CDR's) for riser clamps (Attachments E and F of
Reference 13) and explained how those allowable loads would
be used. (Item 6 of reference 13). Proper implementation
of the above requalification/re-design procedures will
adequately address the concerns on dual strut / snubber
de si gn.

17. Hilti Kwik-Bolt Embedment length References

References: 1. Communications Report between Wade (TUGCO) and
Williams (Cygna) dated 9/28/83 Pipe Support
Item 1

2. Communications Report between Wade (TUGCO) and
01111ams (Cy.gna) dated 10/4/83, Pipe Support

( Item 1

3. Communications Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 10/6/83, Item 1

4. Cygr.a Phase 1 and 2 Final Report TR-83090-01,
i Revision 0, Observatit.n PS-02-01

5. Comunication Report between J. Van Amerongen*

(TUGCO) and L. J. Weingart (Cygna), dated'

9/27/85. Job B4042, "Pipe Support Questions'

6. H. C. Schmidt (TUGCO) letter to B. J. Youngblood
(NRC), dated 4/2/84

7. N. H. Williams (Cygna) letter to W. G. Counsil
(TUGCO), 84056.092, dated 10/30/85, "Pipe Support
Review Questions'

,

8. Letter from W.G. Counsil (TUGCO) to R.J. Stuart
(Cygna), dated 9/2/86 - Open Items -- Phase IV'

Report
:

.
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,

9. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES 1 & 2. CPPP-7
Revision 2

.

10. Transcript of meeting between SWEC/TUGC0/Cysna at
Cherry Hill. New Jersey, dated November 13,198o
- On Resolution of Cygna concerns

11. SWEC Project Memorandum for CPSES PM-064
Revision 1 - As-Built Verification of Baseplate
Using Drilled-In, Expansion-Type. Hilti Anchors

Skissary: Embedment lengths shown on the support drawings do not match
those in the support calculations. This issue was previ-
ously closed, since there was no impact oa the technical
aspects of the design. However TUGC0 has comitted to pro-
viding updated documentation for this ' review issue (Ref-

| erences 6 and 7).
,

Status: This issue is closed. TUGC0 has provided response to
Reference 7. Item 10. TUGC0 has clarified that the state'd
revision (i.e., minimum embedment length) is incorporated ini

' paragraph 2.4.5 of Brown and Root Instruction, CEI-20
Revision 9 (Reference 8). A table of Hilti anchor minimum
embedment length for installation is provided there.

Furthernere, in light of the development of the CPRT plan.

and the Stone & Webster Piping / Support requalification
effort and comitments (Sheets 148 and S-7 of Reference 10),

|

I
the requirements as stipulated in Section 4.3, Attachment
4.4 of CPPP-7 (Reference 9) and the additional requirements
in PM-064 (Reference 11) will further assure that the actual
minimum as-built embedment (or a conservative minimum value)
will be used in the evaluation of pipe supports.

!

18. Incorrect Data Transmittal

Refereacos: 1. Cygna Phase 1 and 2 Final Report. TR-83090-01,
Revision 0, 0bservation PS-10 01

|

! Summary. The displacement transmitted for support RH-1-064-001-S22R
had an incorrect sign.

.

! Texas Utilities Electric Company'

Comanche Peak Steam Electric Station
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|

Status: This issue is considered to be isolated and is closed except
as a procedural question which is addressed in the Design
Control RIL.

19. Incorrect Standard Component Allowables

References: 1. Connunications Report between Wade (TUGCO) and
Williams (Cygna) dated 9/28/83 Pipe Support ,

Item 4

2. Communications Report Between Wade (TUGCO) and

|
Williams (Cygna) dated 10/4/83, Pipe Support
Item 4'

3. Cygna Phase 1 and 2 Final Report TR-83090-01,
Revision 0, Observation PS-12-01

4. Stone & Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2. .

t ,
.

Summary: The incorrect U-bolt allowables were used in the design of
support RH-1-064-011-522R (formerly RH-1-062-002-522R).

:

Status: This issue is closed and isolated. Furthermore, guidance
| has been provided in Section 4.7.5 of CPPP-7 (Reference 4)

for the SWEC pipe support requalification effort.
|
t

20. Input Errors in the Design of Suprort MS-1-001-006-C72K
l

| References: 1. Connunications Report between Grace (TUGCO) and
| Minichiello (Cygna) dated 5/22/84, Item 10
t

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 6/8/84 itse (41)

3. Cygna Phase 3 Final Report. TR-84042-01,
Revision 1, Observation PS-01 -

4 Letter from N.H. Williams (Cygna) to W.G. Counsil
(TUGCO), No. 84056.092, dated 10/20/85 - Pipe
Support Review Questions. .

.
Texas Utilities Electric Company ,

Comanche Peak Steam Electric Station' '
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5. Letter from W.G. Counsil (TUGCO) to R.J. Stuart
(Cygna), dated 9/2/86 - Open Itens -- Phase !Y

'

Report.

Summary: Errors were found in the section properties and boundary
tonditions which will affect the STRUDL results. The STRUDL'

input was not checked or approved at the time of Cygna's
revi ew.

Status: TUGC0 has provided Aevision 7 of the support drawings for
MS-1-001-006-C72K (Item 13. Reference 5) which indicates

|
that members 5 and 6 (Section X-X, Items 22 and 34) have !

been modified to a box-section as described in the revisedI

design calculation previously provided to Cygna.

This issue has been resolved technically, but remains as an
open issue to be addressed in the Design Control RIL.'

I

21. Undersized Fillet Welds

References: 1. Communications Report between Rencher (TUGCO) and
'

-

Minichiello (Cygna) dated 5/16/84. Item 5

2. T.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 6/8/84 item (31)

3. Cygna Phase 3 Final Report. TR-84042-01,
| Revision 1, Observation PS-04

4. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna concerns.

|
|

S m ry: Two fillet welds were designed under the minimurn size
required by the ASME B&PV code Table XVII-2452.1-1t

Status: This item is closed and 1solated. Furthermore, SWEC states
that minimum weld size check is no longer required per ASPI
!!!, Code Case N-413 (Sheet S-2 of Reference 4).

.

Texas Utilities Electric Company
| Comanche Peak Steam Electric Station

'
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22. Improper Weld Calculations for Three-Sided Welds

References: 1. Communications Report between Grace (TUGCO) and
Minichiello (Cygna) dated 5/22/84. Item 1

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 6/8/84 item (32)

3. Cygna Phase 3 Final Report. TR-84042-01
Revision 1. Observation PS-05

4. N!H. Williams (Cygna) letter to J.B. George
(TUGCO) "Box Frames with O' Gap." 84042.023
dated 1/28/85 item 3 of the Attachmerit

| S. N.H. Williams (Cygna) letter to LB. George
(TUGCO) "Mass Participation and Mass Point
Spacing." 84042.021. dated 2/8/85 pipe support
review Itm 5

6. Stone & Webster's Pipe Stress and Pipe Support ,

>

Design Criteria for CPSES Units 1 & 2. CPPP-7
Revision 2..

7. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill New Jersey, dated November 13, 1986
. On Resolution of Cygna concerns.

,

Summary. TUGC0 does not always consider the eccentricity between the
'

member center of gravity and the weld center of rigidity,

when determining weld loads to be used in the design.

Status: This issue is closed for the supports reviewed in Phases 3'

and 4. In eddition. SWEC has provided criteria (Section
3.1.2 of Attachment 4-2. Reference 6) and comitted to
properly consider weld eccentricity in the design of'

unsymetric welds (Sheet S-2 of Reference 7) in the CPSES
pipe support requalification program. )

23. Improper Weld Calculation for Composite Sections,

| References: 1. Communications Report between Finneran (TUGCO)
and Williams /Minichiello (Cygna) dated 7/11/84
Item 1

.

; .

Texas Utilities Electric Company
Comanche Peak Steam Electric Station
Independent Assessment Program - All Phases>

.
Job No. 84056
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|
'

2. Conmunications Report between Finneran (TUGCO)
and Minichiello (Cygna) dated 7/11/84

3. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna) dated 7/12/84

4. Cygna Phase 3 Final Report, TR-84042-01,
Revision 1. Observation PS-07 ,

5. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2
CPPP-7 , Revision 2,

6. Transcript of meeting between SWEC/TUGCO/Cygna at
Cherry Hill, New Jersey, dated November 13, 1986
- On Resolution of Cygna Concerns.

Summary: When welding cover plates to tubesteel or wide flanges to
form composite sections, the method used for the weld design
is not always correct, and all the loads are not always
considered.

(' Status: This issue is closed based on additional calculations fer
.

the Phase 3 review scope. Furthermore, 3WEC has provided
specific criteria (Section 3.1.5 of Attactnent 4-2,
reference 5) to consider ef fect of shear flow in the design

'

of cover plate.
,

24. Untichtened Locknuts on Struts'

References: 1. Cygna Phase 1 and 2 Final Report TR-83090-01,
Revision 0, Observation WD-01-01

2. TUGC0 Memorandwn to M.R. McBay dated 6/9/83 from
J.C. Finnaran

3. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13,
1986 - On Resolution of Cygna Concerns.

Summary: During the Phase 1 Walkdown, tygna noted one support on
which the upper locknut on the strut was not tightened.
This situation could lead to rotation of the strut and a

.

Texas Utilities Electric Company
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I

subsequent redistribution of load among neighboring sup-
po rts.

This issue is closed based on previous identifict.tf on of the
and proposed correctiveStatus:

deficiency by TUGC0 (Reference 2)lso stated that TUGC0 pipe
SWEC aand preventative actions.

support Engineering under the Hardware Yerification Program
(HYP) will perform a 100 percent inspection and necessary !of referencerework of locking devices (sheets 156 & S-10 !

3). This will further assure the resolution of this issue.

25. Inverted Snubbers
Cygna Phase 1 and 2 Final Report, TR-83090-01,References: 1.
Revision 0, Observation WD-02-02

N. Williams (Cygna) letter to S. Burwell (USNRC),2.
83090.021 dated 11/6/84

During the Phase 1 walkdown, Cygna noted four supports in
which the snubbers were installed 180 degrees from theSummary:

These devi-configuration shown c,n the support drawing., However, perations have no actual design or safety fepact.
Reference 1, this situation could be a potential violation
of Quality Assurance requirements under Criterion !!! of 10

TUGC0 must demonstrate that the| CFR 50. Appendix 8.
required documentation existed for this deviation when thei

installat4cn procedure CP-CPM 9.17, Revision 2 was issued
and that the requirements of Criterion !!! were met (e.g.
the installation procedure was reviewed and approved by
engineering.)

This issue is resolved with respect to technical considera-:

tions but remains open from a procedural standpoint and isStatus:*

addressed in the Design Control RIL.

j C6. Embedded Plate Design

Communication Report between Rencher (TUGCO) and
References: 1. Minichiello (Cygna) dated 3/22/84, Item 1

L.M. Poppelwell (TUGCO) letter to N.H. Williams
,

2.
(Cygna) dated 4/19/84 Page 11, item 1

I .

Texas Utilities Electric CompanyI
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3, Gibbs & Hill Specification 2323-MS-46A.
Revision 5 Section 3, Appendix 9, "Specification'

2323-55-30 - Structural Embedments'
.

4. Cygna Phase 3 Final Report. TR 84042-01,
Revision 0, Appendix J. General Note 13

5. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2,

i CPPP-7, Revision 2.

6. Transcript of meeting between SWEC/TUGC0/Cygna
| at Cherry Hill, New Jersey, dated November 13,

1986 - On Resolution of Cygna Concerns.'

Summaary: In Paragraph 3.4 of Appendix 4 to Reference 3 Gibbs f Hill
requires that all attachments to embedded plates shall be
assumed to be "pin connections" (force transfer only). They

I

| further state that moment connections to the embedment re-
quire stiffening. As noted in Reference 2 however, Gibbs &'

Hill has not provided any guidelines for the stiffeners. As
also noted in Reference 2, the pipe support design organiza-

g tion assunes that any attachment to the embedded plate will
effectively stiffen the local area, but they did not cross-
check this assumption with Gibbs & Hill.

,

Status: This issue was transferred and identified as Item No. 4 in
the Cygna Civil-Structural Review Issue List as of May 4,
1987. This is in>1ine with the scope of work that embedded
plate designs are addressed under the Civil / Structural
discipline. Refer to Civil-Structural RIL No. 4 for further
details and resolutions.

,

|

{ 27. Pipe Support Design Procedures

j Reference: 1. Transcript of meeting between SWEC/TUGCO/Cygna
' at Cherry Hill, New Jersey, dated November 13,
1

1986 - On Resolution of Cygna Concerns.

| 2. Transcript of meeting between SWEC/TUGC0/Cygna
at Glen Rose, Texas, dated December 15 & 16,j 1986 - On Resolution of Cygna Concerns.

.

Texas Utilities Electric Company
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:

3. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2 ,

CPPP 7.. Revision 2.
;

i

4. SWEC's project procedure CPPP-6. Revision 2- Pipe
'

Stress / Support Requalification Procedure. CPSES
Unit 1.

5. SWEC's project procedure CPPP 9. Revision 2 -
Pipe Stress / Support As-Built Procedure. CPSESj

Unit 2.

6. SWEC's project procedure CPPP-11. Revision 1 -
' Administrative Control of Calculations.,

|

7. SWEC's Generic Technical Issues Report (Gil) for
j

CPSES. Revision 0.,

Summary: The original designs of the pipe supports at Comanche Peak
4

! (CPSES) were performed by three separate pipe support design
| organizations, namely. ITT Grinnell. NPSI and PSE (TUGCO).

' Even though they were all committed to the requirements of
.

Gibbs end Hill Specification no. 2323 MS-46A-Nuclear Safety
Class Pipe Hangers and Supports, and the CPSES FSAR. each'

organization has it's own engineering design guidelines /
j

|
standards. In order to complete Cygna's design process
reviews Cygna had requested these documents.

t

J However, due to the creation of the CPRT plan and the imple-
| sentation of the SWEC pipe support requalification program,

the final design of the pipe supports are essentially fol-
lowing the design criteria (Reference 3) and procedural con-
trol (References 4 and 6) of Stone & Webster Engineering
Corporation.

Since the final qualif tr.ations of the 'ptpe supports at
Comanche Peak are based on the SEC criteria and procedure,
this has eliminated the need to further review the engine-
ering design guidelines / standards of ITT Grinnell. NPSI or
PSE.

Status: This issue is closed conditional to the complete and
satisfactory resolution of all the technical questions

.

Texas Utilities Electric Company
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,

:

raised by Cygns with respect to the SWEC design criteria /
action plan / procedures. (References 1,2,3,7)etc.

In addition, since this issue is procedural in nature, this
issue will be assessed under Cygna's design control review
for its significance or possible impact, if any (see the

. , Design Control RIL).

28. Use of A563 Grade A Nuts With High Strength Bolting

References: 1. Communication Report between Rencher (TUGCO) and
Minichiello (Cygna) dated 3/16/84, Item 1.

2. L. M. Poppelwell (TUGCO) letter to N, H. Williams
(Cygna) dated 4/19/84, Item 1.

3. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2
CPPP-7,, Revisicn 2.

,

( 4. Transcript of meeting between SWEC/TUGC0/Cygna
at Glen Rose. Texas, dated December 15 & 16,
1986 - On Resolution of Cygna Concerns.

5. SEC Project Memorandum for CPSES pm-110, dated
Sept. 8,1986 - Allowable leads for A193 grade B7

j threaded rods.'

6. Cygna conference report of audits at SWEC
offices, March 17 and 18,1987 (Cherry Hill,
N.J.), March 19,1987 (Boston, MA), Job No. 84056
- Audit to Review Stone & Webster Piping Stress i

and Pipe Reconciliation Procedures.J

7. Transcript of setting between TU
Electric /Cygna/SWEC/lapell/Ebasco at Glen Rose,
Texas, dated March 24 and 25,1987 - Conduit;
Supports, Cable Yrays Pipe Stress and Pipe |

'

Supports Volume 11.

8. Transcript of meeting between TV Electric /SWEC/
CygnafiUGC0/Ebasco at Glen Rose. Texas, dated'

April 21,1987.
*

i
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9. W.G. Counsil (TU Electric) letter to N.H.
Williams (Cygn ), dated April 21, 1987.
(JobNo.84042

Summary: ASTM specification A563 reconsends that Grade A nuts be used
with A307 (Iow strength) bolting. However, as noted by
TUGCO their designers, when not using high strength nuts,
will specify double nuts, with both nuts snugged. Cygna's
scope of review confirmed this statement.

Status: This issue is closed. Cygna has reviewed PM-110 (Reference
5) and concurred with the use of a reduction factor of 0.6
when ASTM A-563 Grade A nuts are used with SA 193 Grade 87
bolt acterial since the same values of factor of safety are
maintained. SWEC is aware of the use of A-563 Grade A nuts
with high strength thru-bolts and revision 3 of CPPP-7 will
incorporate modification to address the situation (Reference
6). Initially. TUGCO/SWEC has committed to perform a
hundred percent verification that no galvanized A563 Grade Ai

nuts were used in the plant. (See Sheet 7 of Reference 7).
In a subsequent meeting on Aprt) 21, 1987 SWEC clarified
that they had conducted a review of the purchase orders
issued for pipe support specifications 2323 MS 46A and 46B-

and found that galvanized A 563 Grade A or A-307 nuts had
not been purchased for pipe supports. Therefore, it was
concluded that A-563 Grade A and A 307 galvanized nuts were
not called for in the designs and would not have been -

installed. Further. SWEC issued project memo PM-146 to
preclude the use of galvanized A 563 Grade A nuts in any'

future design modifications. With the above actions, the
cccnitment to inspect for galvanized nuts in the HYP is no

| longer required. (See Reference 9).

The use of A-563 Grade A nuts with Civil Anchors / Grouted In|

Anchors etc., if existed, will be addressed under the Civil
Structural scope of work.

,

i
'

29. Friction Leads

|
References: 1. Cygna Phase 3 Final Report. TR 84042-01. Revision |

!

j
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1. Appendix G.. Pipe Support Observation PS 08.

2. Janita Ellis (CASE) Letter to Administrative
Judge P.B. Bloch (ASLB) dated 6/13/85. "Furt her
Clarification of CASE's Position Regarding
Applicants' Use of 3 Sa'.

3. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2
CPPP-7.. Revision 2.

4. Transcript of meeting between Sid:C/TUGC0/Cygna
at Cherry Hill. New Jersey, dated November 13
1986 - On Resolution of Cygna Concerns.

Suminary: Loads due to friction were not included in the support
design of pipe suppcrts at CPSES when the piping thersal
movement was 1/16" or less.

Status: This issue is closed. SWEC has coewitted to include
friction loads (Section 4.7.3 of CPPP-7. reference 3; sheets
163 & S-12 of reference 4) for design in the CPSES pipe

I support requalification effort.

30. MS-1-003 007-C72K. Revision 10
r .

Reference: 1. N.H Williams (Cygna) letter to J.B. George'

(TUGCO), 84056-013 dated 7/31/84. "Pipe Support
Review Questions". Question No.10.-

2. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna), dated 8/30/84.

I 3. L.M. Poppelwell (TUGCO) letter to N.H. Williams
(Cygna), dated 9/17/84

4. Cosecunications Report between Van

!
Amerogen/Rencher/ Kerlin (TUGCO) and Minichtello
(Cygna) dated 9/11/84. ItemNo. 1.

; S. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2
CPPP-7.. Revision 2.

'

.
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; 6. Transcript of meeting between SWEC/TUGC0/Cygna
at Cherry Hill, New Jersey, dated November 13,
1986 - On Resolution of Cygna Concerns.

7. Letter from W.G. Counsil (TUGCO) TO R.J. Stuart
(Cygna), dated 9/2/86 - Open Items -- Phrase IV,

1

Reports.

Summary: Due to insufficient dimensioning in the subject drawing
(Section J-J), Cygna has concerns about the design of the
connectiori and particularly about the plate stresses of
items 35, 46 and the weld stresses between items 35, 46
and 22.

TUGCO's response to these questions indicates that a finite
element analysis has been performed with revised design
loads (i.e. conservatism in load combination 15 taken
out). A design check indicates that the plate stresses are
very close to the allowabics (for upset and emergency con-
ditions), based on actual tested material yield stress and
ultimate stress (i.e. without the normal conservatism in ,

design based on code allewable stress values).
,

Status: This issue is closed. SWEC has provided further assurance
that all necessary design input is verified and missing -

information will be obtained in the SWEC requalification
effort (sheet 165 of reference 6). However, this isolated
occurrence basically falls under procedural concerns. The
impact of these procedural concerns is addressed in the '

3,
1

,

| Design Control RIL.
31. Potential Edoe Distance Violationj

Reference: 1. N.H. Williams (Cygna) letter to W.G. Counsil
' (TUGCO) 84056.092, dated 10/30/85, "Pipe Suppert

Review Questions." ;

2. Stone and Webster's Pipe Stress and Pipe '

|

|
Support Design Criteria for CPSES Units 1 & 2
CPPP 7., Revision 2.

3. Transcript of meeting between SWEC/TUGC0/Cygna
|

at Cherry Hill, New Jersey, dated November 13,;

*

1986 - On Resolution of Cygna Concerns.

1
-
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4. Letter from W.G. Counsil (TUGCO) TO R.J. Stuart
(Cygna), dated 9/2/86 - Open Items -- Phrase !Y
Reports.

5. SWEC Project Manoranda for CPSES PM-064, i

Revision 1. - As-Butit Yerification of Base Plate
using Ortiled-in, Expansion-type Concrete
Anchors.

As noted in Cygna's Phase 4 pipe support walkdown, there are 'Suasary:
lastances where pipe sleeve penetrations exist close to
support baseplates but are not shown on the support
drawing. It is not clear how the support designer can
identify any potential anchor bolt edge distance
violations. Cygna has not found any criteria defining the
minimum edge distance for anchor bolts adjacent to pipe
sleeve penetrations (e.g. CC 1-028-017-533R. Revision 4; CC-
1-028-022-533K. Revision 7)

.

This issue was transferred and identified as Item No. 5 inStatus:
the Cygna Civil-Structural Review Issues List as of Kly 4,
1987. This is due to the f act that structural attachments

I and anchorages proximity violations are being addressed
under the Civil / Structural scope of work.'

Refer to Civil-Structural RIL No. 5 for further details and
resolution,

j
Incorporation of CMC 88765 Into Orawing CC-1-019-012-A43K32.

Reference: 1. N.H. Williams (Cygna) letter to J.B. George
(TUGCO) "Pipe Support Review Questions"
84056.017 dated 8/7/84 Item 2d.

The all around fillet weld specified in CMC 88765.Summary: Revision 1, does not match the weld shown in Section B-B of
the subject drawing. The weld in the drawing is
structurally acceptable.

Status: This issue is closed. This isolated discrepancy in
documentation has no design impact.

.

Texas Utilities Electric Company
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33. Sicht Holes Covered 8.y Paint

Reference: 1. N.H. Williams (Cygna) letter to W.G. Counsil
(TUGCO), 84056.092, dated 10/30/85, "Pipe Support
Review Questions".

2. Letter from W.G. Counsil (TUGCO) TO R.J. Stuart
(Cygna), dated 9/2/86 - Open Items -- Phase IV ,

Report.

3. Transcript of meeting between SWEC/TUGC0/Cygna
at Cherry Hill, New Jersey, dated November 13,
1985 - On Resolution of Cygna Concerns.

Summary: Cygna's walkdown noted that several sight holes of
strut / snubber component supports are painted over; there-
fore, eye-rod full thread engagement cannot be checked via
the sight hole.

1

Status: This specific issue is considered ciosed based on the
implementation of.the CPRT !$AP VII.c program and the
comitment that items identified as trends will bet
reinspected and reworked as required during the Hardware
Validation Program (sheets 166 & 5-14 of Reference 3).

34. Hil ti Kwi k-Bol ts Adjacent to Thru-Bol ts

Reference: 1. N.H. Williams (Cygna) letter to J.W. Beck (TUGCO)
.

84056.092, dated 10/30/85, "Pipe Support Review
Questions", Item No. 2.'

|
2. Letter from W.G. Counst) (TUGCO) TO R.J. Stuar'

(Cygna), dated 9/2/86 - Open Items -- Phase IV
,

Report.

i 3. Transcript of meeting between SWEC/TUGC0/Cygna at
Cherry Hill, New Jersey, dated November 13,,

1966 - On Resolution of Cygna Concerns.
.

4. Stone and Webster's Pipe Stress and Pipe
Support Design Criteria for CPSES Units 1 & 2
CPPP-7, Revision 2.

i .

'

Texas Utilities Electric Company
! Comanche Peak Stearr Electric Station
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Summary: Cygna's walkdown noted several instances of Hilti Kwik Bolts
installed close to Thru Bolt base plates, but not shown on
the support drawings.

Status: This issue was transferred and identified as Item No. 6 in
the Cygna Civil-Structural Review Issues List as of May 4

.1987. This is due to the fact that structural attachments.

and anchorage proximity violaticns are being addr2ssed under
the Civil / Structural scope of work.

Refer to Civil-Structural R!L No. 6 for further details and
resolution.

35. Minor Discrepancies Identified During Pipe Suppo-t Walkdown

Reference: 1. N.H. Williams (Cygna) letter to W.G. Counsil
(TUGCO) 84056.092, dated 10/30/85, ' Pipe Support
Review Questions".

2. Letter from W.G. Counsil (TUGCO) TO R.J. Stuart
(Cygna), dated 9/2/56 - Open Items -- Phase IV

( Report.

3. Transcript of meeting between SWEC/TUGC0/Cygna
at Cherry Hill, New Jersey, dated Novenber 14,
1986 - On Resolution of Cygna Concerns.

4. CPPP-5 Revision 2 (3/12/86)
Field Walkdown Procedure, Unit 1

5. CPPP 8 Revision 1 (4/25/86)
Piping and Support System Engineering Walkdown
Procedure Unit 1.

6. HVP Revision 3 (4/18/86)
Har& tare Validation Program (For Unit 1 -
Hardware related concerns).

7. SWEC Report J.0 No.15454.05
Piping and Support System Engineering Walkdown
Final Report. June 4,1986 (Note: based on
Procedure CPPP 8).

.

Texas Utilities Electric Company
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8. CPPP 9 Revision 2 (4/18/86)
Pipe Stress / Support As-Built Procedure Unit 2.

9. CPPP 6 Revision 2 (4/18/86)
Pipe Stress / Support Requalification Procedures.
Uni t 1.

10. CPRT Action Plan, ISAP VII.b.3 - Pipe Support
Inspection. Revision 1.

11. CPRT Action Plan, ISAP VII.c - Construction
Reinspection / Documentation Review Plan,
Revision 1.

12. CPRT Action Plan, ISAP V a - Inspection for
Certain Types of Skewed Welds in NF Supports,
Revision 2.

13. CPRT Results Report, ISAP V.a - Inspection for
i Certain Types of Skewed Welds in NF Supports,

Revision 1. -
!

Summary: During Cygna's walkdown, the following isolated discrep-
ancies were identified. Further documentation and/or
clarification are required from TUGCO.

A. CC-1-028-003-A33R, Revision 7. Component Support*

Traceability

The sway strut on the west side has no tag, Cygna
reviewed the Inspection Report (IR) package and noted,

, an Inspection Report (12/27/83) requesting verification'

of the strut serial numbers. This IR states that the
strut is from bulk stock and is stamped 05022 (i.e. the

i

same serial number as the east strut). There is also a
Certificate of Shop Inspection, which gives the Mark
No. CC-1-028 003 533R (rather than -A33R).

,

| 8. Hilti Anchor Bolts.

1. CC-1-031-009 533R, Revision 5. Base Plate Section
1 C-C

.

) Texas Utilities Electric Company
Cceanche Peak Steam Electric Station
Independent Assessment Program - All Phases
Job No. 8405f
23PS ISSVC .

~ -



:

.

09/17/87 I
'

Revision 4 |
Page 43 |

,

'
PIPE SLFPORTS

Revies Issues List
.

Hilti Super Kwik bolts were specified on the
drawing, whereas only regular Kwik-tolts were
instal' ed.

1

2. CC-1-019-003-A33R, Revision 2 Base Plate Section
B-B

Super Hilti Kwik-Bolts of IB* 1ength were specified
for all six bolts on the subject drawing. T he i n-
stalled lower right hand corner Super Hilti Kwik-
bolt has a 'W" marking, which indicates a length of

i 15".

C. Weld Discrepancies

1. MS-1-002-002-572R. Revision 3 (sht 3 of 3)

The bottom 3/8" horizontal fillet weld between the
gusset plate (item 14) and the base plate is
missing. Per Detail D1 of the drawing, there
should be welds on both sides.

,

2. MS 1-004-004 572R Revision 2

The flare bevel weld between items 16 and 17 at the4

top north face is undersized for a length of about
51/2" (i.e. the weld is not flush with the face of

,

' *

) the tube steel).

Also, the rear bracket is welded to the base plates'*

on all four (4) sides rather than two (2) sides as
indicated on the drawing. However, this is conser-:

vative.

3. MS 1-001-004-572R

The weld between items (4) and (5) is a flare bevel
! weld and is flush with the face of the tube. Per

the AISC 8th Edition, the 5/16 weld size shown on
the drawing is incorrect.

3 .

i

) Texas Utilities Electric Company
! Coesnche Peak Steam Electric Station
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D. Dimensional Discrepancies

1. CC-1019-007- A33R, Revision 2
'

The vertical dimension shown on the drawing for
item 8 is 11' - 91/2" (approx.) instead of 12' - 4

3/4". This exceeds the l' tolerance for work point L

disension, j
t

2. CC-1-019 010-A43K, Revision 4
'

The dimension for item 7 (1/2' plate) is 10' x 10'
instead of 7" x 7" as shown in Section 8 B.
However, it has no design impact.

Note: The following are discrepancies exceeding the .

!

1/4" tol erance.

3. MS 1-002-002-572R Revision 3. Sht 3 of 3
Detail D1

The bortrontal dimension between the center line of
the attachment and the gusset plate (item 15) is '

2-1/2" instead of l' as shown on the drawing.
,

4. CC 1028-017-533R, Revision 4. Section A A

The vertical edge distance of tre lower right hand
'

corner bolts is 21/2" instead of 2-7/8".
.

5. MS-1-002 005 572R. Revision 6

The as-built C-C dimension of the strut is 3' -
10-1/8' rather than 3' - 6-1/2" as shown on Section |'

B B.-

6. MS-1-003 002-572R, Rett ston 1#

,

The as built C-C dimensions are 513/8' and 51'
rather than 52' as specified on the drawing (i.e.

:4 ' -4 ' )
,

i i

.

1
Texas Utilities Electric Company ,
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!
7. CC-2-019-007-A43K, Revision 1 |

,

The as butit C-C dimension of 25-3/16' differs from '

the 2' - 2-15/16' specified on the drawin!). Thi s
discrepancy was identified in the Inspect on Report
Package, but the QC checklist for snubber instal-

lation was marked '5AT* without g)iving explanationor back up documentation (9-27-83 .
'

E. Miscellaneous Discrepancies
I

1. MS-1-002 005 572R Revision 6

The U Bolt threads are not upset 6s specified on
the subject drawing (Sht 1 of 4).

2. MS-1-004-004 572R Revision 2

The as built support has double nuts on each leg of
the U-Bolt. This conforms to the details shown on
Revision 2 of the drawing in the Inspection Report
package.' The Revision 2 drawing in Cygna's posses-
sion shows only one nut on each side of the U Bolt.

3. CC-1-028-701 A334. Revision 3
.

There is a 1/2" thick plate welded to the base of
each rear bracket. The two 1/2" plates are welded
to item 15 and item 18, respectively. These plate
connection details were not shown on the drawing.
In addition, the U Bolt jam nuts are not snug
ti ght.

4. CC-2-019-707-A435. Revi sion 2

The cold load of the spring is set at 7,000 lbs.
(approx.) rather than 6475 lbs., as specified on

( the drawing. The base plate is covered by grout in
the floor recess. This condition is not reflected
on the subject drawing.

*

.
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i

5. CC-1-050 700 A43K, Revision 3 .

,

For item (2,'the AC and AH shown on the drawing'

should read CS and HS, respectively. (The AC and .

'

AH values would have to be 131/16* and 13",
res pecti vely).

Status: This issue is technically closed. The specific walkdown '

issues / discrepancies were adequately addressed, individually
they are considered closed. Cygna has reviewed the various '

field walkdown and hardware validation documents - CPPP 5
(Reference 4), CPPP-8 (Reference 5), Hardware Validation

Walkdown Final Report (Reference 7) pport EngineeringProgram (Reference 6), Piping and Su
and the various CPSES

inspection Action plans (References 10, 11, 12 & 13). Based ;

on the review of these documents, it is obvious that a
'

sampling approach is used to verify and address certain
identified issues 6nd hardware attributes, however, it is
not clear whether a comprehensive as-built walkdown
verification program will be performed as a result of the ;

CPSES extensive re-qualification program for pipings and
pipe supports. Therefore, in order to address the adequacy ,

*

of the entire final as built walkdown verification program,
this RIL issue will be addressed as an open issue in the
Design control R!L but technically closed for pipings and
pipe supports. A status sumary is provided in the
following section. TUGC0 had provided responses to these
walkdown questions (References 1 & 2), the status of each of ;

the specific items identified in the sumary section above !

was addressed as follows:

A. Component Support Traceability

The documentations (! tem No. 4 of Reference 2) provided by
I

TUGC0 have clarified the fact that both sway struts were
supplied by the vendor, ITT Grinnell, at the same time and
were assigned a comon serial number. This has t

satisfactorily answered Cygna's question, since both struts (
were used as one support.

i

;

Texas Utilities Electric Company
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8. Hilti Anchor Bolts

1. Response was provided by TUGC0 via item 5a of Reference |
2. ;

Based on the material verification checklist and a UT l
i

- - tasting performed on November 24, 1985, the bolt in
question was verified to be a Super Hilti. TUGC0
confirms that the asterisk identifying Super Hilti had
been inadvertently omitted. This has addressed the
specific support in question,

TUGC0 also identifies a Brown and Root correctivej action program (CAR No. 058, reference NCR-M-18708),
| initiated in September 1985, to verify Super Hiltil

installed prior to March 1982. This has addressed the
concern in general, Cygna considers this issue
resol ved. ,

2. TUGCO's response was contained in item Sb of Refe-
rence 2. ,

;

Based on the installation documentation and UT testing i

report, the six anchor bolts were confirmed to be 18"
Long Super Kwi k-bol t. This has addressed the
discrepancy and the specific support is acceptable, ,

nevertheless a bolt marking error does exist. However,
out of the many support base plates Cygna has
inspected, this is the only bolt length marking error
identified, Cygna considers this an isolated case.

C. Weld Discrepancies.

| 1. Per item 6a of Reference 2. TUGC0 confirss that the
! bottom 3/8" horizontal fillet weld is missing and was
|

due to the incorporation of incorrect information in
' the Revision 3 drawing. This issue is considered

closed since QC has issued NCR M-25,657N to address
this discrepancy and the disposition will be overseen

j by Stone & Webster.'

2. Per item 6b of Reference 2. TUGC0 confirms the
; existence of undersized flare bevel weld between items
|

16 and 17 as identified by Cygna. QC has issued NCR

|

,

Texas Utilities Electric Company
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:

! fM-25,666 to doctment as-built condition and the
disposition will be overseen by Stone and Webster as
part of the requalification program. Based on the
above actions, this issue is considered closed.

3. TUGC0 provided response via item 6c of Reference 2.

TUGCO's response is acceptable, it uses t =t as the
effective throat for flare bevel weld baseI on Figure
10.13.1.3B of AWS D1.1-79 Structural Welding Code for
partial joint penetration of prequalified box
connections. Furthermore, per subsection 2.7 of
Attachment 4-2 of CPPP-7 (Revision 2), an effective
throat value of t =t - 1/16" is specified for
the re-qualificati8n efNEt.

D. Dimensional Discrepancies.

1. Per TUGCO's response (Item 7a of Reference 2) the work
point dimension for item 8 was incorrectly incorporated
from CMC-74,722. by engineering. QC has issued and

t dispositioned NCR fW25.654N in response to Cygna's
comment. . The disposition was reviewed and approved by
Stone and Webster. This discrepancy is resolved and
there is no design impact.

.

2. Per Item 7b of Reference 2 TUGC0 confimed the
discrepancy identified by Cygna. QC had issued and
disposition NCR fM-25,655N there was no design
impact. This item is considered resolved.

3. Per Item 7c of Reference 2 TUGC0 confirmed that the
dimensional discrepancy was due to drafting incorrectly,

'

incorporated the gusset plate dimension from CMC-'

56,502,R13. QC has issued NCR fM-25.657N to
disposition the As-Built condition, this will be
overseen by Stone and Webster. This item is considered

I resolved by the above action.

4. Per Item 7d of Reference 2 TUGC0 field inspected the
support and verified the edge dimension to be 2 3/4"

1for the bolt in question (rather than 2 /f as noted by
Cygna), this dimension is within the 1/4" tolerance
from the drawing dimension, therefore accatable. ;

'

Texas Utilities Electric Company
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Cygna's comment is considered invalid.

5. Per Item 7e of Reference 2 TUGCO's clarification is
acceptabl e. The 1/4" allowable tolera',ce does not

Per QI P P-11.1-28,apply to the C-C dimension. A
Revision 23, QC is not required to inspect C-C of strut
(Article 6.4.2-d). Engine' ring i,alculater C-C
dimensions based on working point dimensions. This
item is, therefore, clarif teri,

6. Per Item 7f of Reference 2, this question is similar to
item 7e above. TUGCO's clarification is acceptable.

7. Per Item 7g of Reference 2 TUGCO's clarification is
accepta bl e. Per QI-QAP-11.1-28A, Revision O. Article
5.6b, QC only requires to verify the cold setting,
which is the controlling dimension. During Cygna's
phase 4 walkdown, the snubber cold setting was verified
to be correct. This item is, therefore, clarified.

E. Miscellaneous Discrepancies

i
1. Per Item Sa of Reference 2 TUGCO's response, as backed

up by Multiple Weld Data Card f77588 and TUGC0 field
inspection, is acceptable. This may 1:e oversight on
Cygna's part due to the existence of paint. Cygna's
comment is considered invalid.*

2. Per Item 8b of Reference 2. Based on TUGCO's response
Cygna reviewed the versions of revision 2 drawings ini-

Cygna's possession and found that the revision 2
drawing with single nut on the threaded side did not
have revision dzte and was only partially revised.
This could have been an information only copy Cygna
obtained while performing review at the Comanche Peak
Site. The drawing was not vendor certified. Further
review of the completed and vendor certified revision

j and drawings revealed that the use of double nut was
!

part of the revision 2 changes. This confirms TUGCO's
|

statament, that the revision 2 (completed) drawing
i

correctly reflecting the as-built condition.
,

This discrepancy is clarified based on Cygna's further'

review of the drawings.
-

.
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3. Per item 8e of Reference 2, TUGC0 has clarified that ,

'

the two 1/2" plates were supplied by the vendor as part
of the rear brackets. As a part of the vendor supplied ;

component, they need not be separately specified. Thi s
is acceptable.

With respect to the U-bolt nuts, Cygna assumed TUGC0
had field verified the snug tight condition of the
double nuts and accepted TUGCO's statement that the
nuts are snug tight. Cygna also understands that a
Hardware Validation Program (HVP) is in place, and
locking device for U-bolts is an attribute to be
checked. Therefore further assurance is provided by
the implementation of the HVP.

4. Per TUGCO's respense, Item 8d (CC-2-019-707-A435
Revision 2.) Reference 2, the spring cold setting is
within 10% as permitted by start-up procedure fXCP-ME-
10 Revision 3. Furthernere, there will be a Start-Up
pre-service inspection to be performed for checking the

(
cold setting. This clarification is acceptable.

TUGC0 indicates that QC had inspected the base plate
and welds prior to the grouting, therefore, the only
action required is to issue NCR to document as-built
plate and grout / topping condition. QC has issued NCR
f M-18930 R.1. Based on this action, the discrepancy isj

considered resolved.

5. Per TUGCO's response, Item 8e (CC-1-050-700-A43K,
Revision 3) Reference 2, QC has issued NCR fM-25,656N
to revise the drawing. This discrepancy is considered
resol ve d.

36. Maximum Allowable Pipe Clearance

Reference: 1. Brown & Root Instruction QI-@P-11.1-28. Revision
29 "Fabrication and Installation Inspection of'

Safety Class Component Supports"

2. Letter from W.G. Counsil (TUGCO) TO R.J. Stuart
(Cygna), dated 9/2/86 - Open Items - Phase IV'

Texas Utilities Electric Company
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Report.

3. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2. CPPP-7,
Revision 2.

4. Transcript of meeting between SWEC/TUGC0/Cygna
at Cherry Hill, New Jersey, dated Novenber 13,
1986 - On Resolution of Cygna Concerns.

Summary: Per paragraph 3.3.4.la of Reference 1 above, the maximten
allowable total dimensional clearance on one side of a pipe
is 1/8" + 1/16" (i.e. 3/16" gap between pipe and support

j restraining members). The industry standard is 1/8"
:

! maximum.
,

Cygna is concerned that this QC Inspection Criterion has not
been reviewed / approved by Engineering.

Status: This issue is closed based on TUGCO/SWEC's commitments of
adopting a 1/8" maximum clearance criteria for the CPSES
pipe support design /requalification program (Item No.17 of
reference 2; sheets 167 & S-14 of reference 4)

37. Line Contact Stresses (Local Stresses)

Raferences: 1. Pipe Stress Reviewed Issue List, Revision 1 dated
4/23/85, Item 11 - Welded Attachments.i

2. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2, CPPP-7,

j

Revision 2.

|
3. Transcript of meeting between SWEC/TUGCO/Cygna

at Cherry Hill, New Jersey, dated November 13,
j 1986 - On Resolution of Cygna Concerns.
|

|

| 4. Transcript of meeting between SWEC/TUGC0/Cygna
at Cherry Hill, New Jersey, dated November 14,

t

i 1986 - On Resolution of Cygna Concerns.

5. Cygna conference report of audit at SWEC office
(Boston), dated December 30,1986. Job B4056 -

-
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Audit to Review Stone & Webster Procedures for
Local Pipe Stress Evaluation.

6. Cygna conference report of audits at SWEC offices,
March 17 and 18,1987 (Cherry Hill, N.J.) March
19,1987 (Boston, MA), Job 84056 - Audit to Review
Stone & Webster Pipe Stress and Pipe Support
Reconciliation Procedures.

Sudmury: Line Contact Stresses was originally covered under the pipe
|

stress issue of welded attachment. Based on Cygna's reviews
of SWEC's design criteria (Attachments 4-6B and 4-6C) therei

are some specific items that require clarification.
I

o Rationale for stating that the longitudinal bending
| stress si , is considered to be included in equation'

(6a of Attachment 4-6B. Reference 2. (Ref. 4 Sheet
122

o The bases for the use of the effective thickness
(t =t+t 3.2.4 of attachment 4-68, CPPP-7) for the'

pi,e wall iE the local stress analysis. (Ref. 4, sheetp

122)

o Rationale for the inclusion of clamp preload only in the

term S"*5), of section 3.1.1. of Attachment 4-6C, CPPP-7|
(sheet 12 Revision 4)|

1

The applicability or bound of the load condition as usedo
in equation 9 of section 3.2.2., Attachment 4-6C. Also
provide the derivations of some of the equations in,

|
| 3.2.3. & 3.2.4 of the same Attachment. (sheets 97 &

(
126, Ref. 4)

Status: This issue is closed. In order to address and resolve the
questions raised by Cygna (Sheets 123 through 130 and 51 of
Reference 3; Sheets 92 through 98,121 throagh 122, 125
through 127, and Sheet 162 of Reference 4), Cygna performed
two audits at SWEC's Boston office. The questions raised by
Cygna were properly 6ddressed in the audit (see
Reference 6). In particular, SWEC will revise procedure

for pipe stressCPPP-7 to maintain the use of t, = t + tp

t

Texas Utilities Electric Company
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|calculation, but revising the allowable stress for the pad
downward to 0.75 Fy based on the resulte of their finite
element study. The data provided in the finite elment
study, RLCA/F1 & 2/ - 0106/004, substantiated the validity
of the procedures in Attachment 4-6C of CPPP-7 (Reference
2). |

~

(Note that for the resolution of stresses in pipe due to
'

welded attachment - i.e., Attactment 4-6A of CPPP-7 - see
pipe stress RIL Numbers 11 and 26 for details.)

.

38. Thermal Lock-up

References: 1. SWEC Project Memorandum for CPSES PM-071, dated
6/25/86 - Local Stress Evaluation for Dual
Trunnion Anchors

2. SWEC's Report on Evaluation of Generic Technical
Issues, Appendix B: Local Stress-piping, Revision
0.

!
3. Testimony of Nancy H. Williams in response to CASE

questions of Feb. 22, 1984 to Cygna Energy
Services.

4. Cygna/SWEC Meeting Agenda. December 15 and 16,
1986 Glen Rose, Texas. (Exhibit 1 to Reference 5)

5. Transcript of meeting between SWEC/TUGCO/Cygna at
| Glen Rose, Texas, dated Deceber 15 and 16,1986 -
| On Resolution of Cygna Concerns.'

'

The effect of thernal lock-up in anchors which restrain pipeSummary:
radial thermal growth was an ASLB hearing issue. This issue
is addressed by SWEC in section 4.6.4.1 of CPPP-7, and
Project Memo PM-071. Af ter reviewing the aMye documents,
Cygna has identified some detailed questions which require
clarification from SWEC (see Itam I, Reference 4). Based on
SWEC's responses in the Cygna/SWEC meeting at Glen Rose
Texas, Cygna's questions have been adequately addressed by
SWEC . Furthennere, the proposition of using Finite Element
Analysis on a case-by case basis by the IWA group to refine
the design is acceptable. ,

.
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Status: This issue is closed. The resolution proposed by SEC has
adequately addressed the issue.

39. Two-Bolt Baseplate Qualification Procedure

References: 1. SWEC Project Memorandum for CPSES PM-059, dated
6/18/86.

| 2. Stone and Webster's Pipe Stress and Pipe Support

|
Design Criteria for CPSES Units 1 & 2, CPPP-7,
Revision 2.

j

3. Exhibit 1 to transcript of meeting between
SWEC/TUGCO/Cygna at Glen Rose, Texas, dated
December 15 and 16,1986 - On Resolution of Cygna
Concerns.

4. Cygna conference report of audits at SWEC offices,
March 17 and 18,1987 (Cherry Hill, N.J.) March
19,1987 (Boston, MA), Job No. 84056 - Audit to

( Review Stone & Webster Pipe Stress and Pipe
Support Reconciliation Procedures.

5. Transcript of meeting between SWEC/TUGC0/Cygna at
Glen Rose. Texas Dated December 15 and 16,1986 -.

On resolution of Cygna Concerns.

Summary: PM-059 (Ref.1) provides a generic procedure for the
Design / Qualification of Two-Bolt Baseplates for the SWEC re-
analysis effort. However, in order for Cygna to evaluate
the acceptability of the methodology, more detailed
infonnation is necessary.

,

Some major points are identified under item K of the

|
Cygna/SWEC meeting agenda. (Ref. 3).

Status: This issue is closed. SWEC's response indicated that the
procedure was based on the results of the parametric finite
element study for bolt tension and plate stress equations

'

|
were based on beam theory for the longitudinal direction and

|
rigid plate theory for the lateral direction. Plate
stresses developed in this manner were also benchmarked

.
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against the finite element analyses (Sheets 77 through 79
and Sheets Kl. K2 and K3 of Reference 5). In order to
attain a reasonable level of confidence in the procedure,
Cygna perfonned an audit of the finite element study
performed by SWEC. (See Sheets 104 and 105 of Reference 5;
also Reference 4) in which sixteen plate geometries were
analyzed with the F.E. base plate program '8AP." Cygna
finds that he two-bolt base plate procedure provided in
SWEC's PM-059 is acceptable.

I

! 40. NPSI Rear Bracket Sizes
f
| References: 1. SWEC Project Memorande for CPSES PM-080, dated

7/14/86. - Clarification of Attachment 4-2 of
CPPP-7.

2. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2, CPPP-7 ,
Revision 2.

; 3. Cygna Communication Report between D. Rencher
(TUGCO) and J. Minichiello (Cygna) - Pipe Support
Questions, Item 3 - dated 5/16/84. Job. No.
84042.

. 4. Cygna Communication Report between D. Rencher, G.*

f
Grace (of TUGCO) and J. Minichiello, C. Wong (of
Cygna) - Pipe Support Questions and Status, Item'

J
Nmber 29 - dated 5/24/84, Revision 1. Job No.
84042.'

5. Letter from L.M. Poppelwell (TUGCO) to N.H.
Williams (Cygna). - TUdO's Responses to Cygna's
review questions, dated 6/8/84 (Job No. 84042).

| 6. Letter from N.H. Williams (Cygna) to J.B. George
(TUGCO) - Phase 4 Pipe Support Questions, datedl

7/31/84 (Job No. 84056)

7. Letter from L.M. Poppelwell (TUGCO) to
N.H. Williams (Cygna) - TUGCO's response to
Cygna's review questions, dated 8/11/84 (Job

|

No. 84056). .

.
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:

i
|

8. SWEC calculation No.15454-NZ-(c)-GENX-073
Revision 0 - Evaluation of NPSI Reaf brackets'
Dimension for Design Calculation.

9. Cygna conference report of audits at SWEC offices,
March 17 and 18,1987 (Cherry Hill, N.J.) March
19,1987 (Boston, MA), Job No. 84056 - Audit to
Review Stone & Webster Pipe Stress and Pipe
Support Reconciliation Procedures.

.

Summary: During Cygna's Phase 3 and Phase 4 Pipe Support Independent
Design Review, Cygna has identified that documents giving'

different rear bracket sizes (dimensions) had been used in,

l the design of ITT-Grinnell Strut / Snubber rear brackets (see
references 3 through 7). It may have significant impact on
the weld design of ' ' rear bracket attachment if an
incorrect size were = ad in the design. SWEC Project
Memorandum No. 080 has identified that a similar conditio1
also existed for rear brackets supplied by NPSI. SWEC has
generated a calcul.ation, No.15454-NZ(c)-GENX-073, base;i on

I the most cor.servative rear bracket dimensions and the
results of this calculation will be used for the as-Duilt
verification of rear b acket welds and local stresses in
pipe support members.

i Status: This issue is. closed. Cygna reviewed the NPSI rear bracket
'

calculation (Reference 8) and found it acceptable. Further- ,
;

more, SWEC has comitted to perform a similar calculation
for the ITT-Grinnell rear brackets (See Reference 9). This -

issue is considered adequately addressed based on the above
calculations and SWEC's comitment to use the most conserva-
tive rear bracket dimensions for the as-built verification
of welds and local stresses in pipe support members.

(Note that the ITT-Grinnell issue was previously identified
by TUGC0 and a study was performed which concluded that all
strut and rear bracket stresses were within their respective
all owabl es. See Item 3 of Reference 5.)

t

-

Adoption of Later Code (ASME) Paragraphs41.

References: 1. SWEC Report - Documentation of ASIE III MA-1140 ,

t
-

i
.
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Review for Piping and Pipe Supports - for TUGC0
CPSES, Units 1 & 2 15454-N(c)--007 (Dated
10/28/86) |

|
2. Stone and Webster's Pipe Stress and Pipe Support '

,

Design Criteria for CTSES Units 1 & 2 CPPP-7,
Revision 2. j

3. Cygna Comunication Report between A. Chan, W. |
Evans, S. Ali, F. Ogden (SWEC)'and S. Tuminelli, i

N. Williams (Cygna) _- Audit of SWEC Pipe Stress |
and Pipe Support Procedures - dated 4/30/87(10:30

'

a.m.), Job No. 84056.

4. Cygna Comunication Report between A. Chan et a1
( (SWEC) and S. Tuminelli - Audit of SWEC Pipe
:

Stress and Pipe Support Procedures - dated 5/11/87'

(10:00 a.m.), Job. No. 84056.

5. Cygna Communication Report between R. Klause et al
(SWEC), J. Muffet (TV Electric) and S. Tuminelli'

(Cgyna) - Inspection Requirements for Pipe;
Supports, Item 4 SWEC NA-1140 Report - dated
S/13/87 (2:30 p.m. ), Job No. 84056.

6. Cygna Communication Report between R. Klause et al
(SWEC) and S. Taminelli - Inspection Requirements
for Pipe Support Item 4, SWEC NA-1140 Report -
dated 5/14/87 (1:55 p.m.), Job No. 84056.

t Summary: In the Stone & Webster's Pipe Stress and Pipe Support
I requalification effort for the Comanche Peak Steam Electric
l Station, Units 1 & 2, certain portions of codes later than

the code of record are adopted for use in lieu of the
|
|

original requirements in the code of record (i.e. for pipe
supports, Section III, Division 1 of the ASE 1974 Edition,l

including the Winter 1974 Addenda). In order to adopt and
use the later edition of a specific code provision, the code
stipulates that all related requirements have to be met
(Paragraph NA-1140(f) of the ASME Code).

Status: This issue is closed. Cygna reviewed the SWEC NA-1140
Report (Reference 1) and had requested clarifications on
some of the items, they were items 3, 4, 5, 6 and 9.

.

.
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f These items were addressed by SEC as follows:

o Item 3d - Flexibility and Stress Intensification
Factor.

,

! Cygna requested clarification on why these later code
paragraphs were adopted. SWEC stated that the 1974 code

! edition is silent on run pipe intensification factors,
|

whereas the 1983 code edition provides the additional
information. (Reference 3).

o Items 4 and 5 - Through Thickness Tensile Stress.

In the SWEC NA-1140 Report SWEC adopted the Winter 1978
Addenda of the ASME code paragraphs for through-|

| thickness tensile stress (Reference 1) which eliminated
t the requirement of reduced allowable tensile stresses.
i However, SWEC did not invoke the associated examination

requirements under articles NF-4000 and NF-5000.
|

| Cygna felt that justification was required and requested
clarification from SWEC (Reference 3). SWEC responded!
by indicating that the base metal inspection requirement
of NF-5224 (W-82) was invoked from NF-4430 which
specifically excluded piping supports (Reference 4).
With respect to the NF-5200 inspection requirements,

| SWEC consulted with the ASME committee and stated thatl

the inspection requirements were not added to address
| lamellar tearing and that pipe supports were exempted
|

per NF-4431. Further, SWEC investigated the material
requirements which remained unchanged from 1974 to 1984
(Reference 5). Based on the above reasons. SWEC has
concluded that the inspection requirement is not a
safety concern and it is not required per ASME. The
inspections will not be performed.

o Item 6 - Butt and Grove Weld.
|

SWEC will clarify this item by replacing it with Code
Case N-413 - Minimum Size of Fillet Welds for
Subsection NF Linear Type Supports. (Reference 4.)

o Item 9. - Bolted Joint Designs.

.

| .
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l

l

Cygna noted that the adopted NF paragraphs utilizes the
power interaction while AISC still uses the linear
equations. SWEC clerified the question by referring to
the AISC connentary section 1.6.3 which indicated that
the power interaction equation also met the intent of
AISC. (Reference 3.)

- . .

42. A11owables for Hilti Anchors Having Edge Distance Less than 50

Reference: 1. SWEC Project Mmorandum No. 099 - Allowables for
Hilti Anchors Having edge Distance Less than SD,
(dated 8/20/86).

2. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSCS Units 1 & 2. CPPP-7
Revision 2. (Section 4.5)

3. Transcript of meeting between SWEC/TUGCO/Cygna
at Glen Rose. Texas, dated December 15 & 16,
1986 - On Resolution of Cygna Concerns.

(
Summary: In the SWEC pipe support requalification effort, Project

Memorandum No. 099 provides a procedure to determine the
Hilti Anchor bolt allowables when the concrete free edge

ce is less than 50 but is greater than or equal to 3D
distap/2 inches. This procedure is acceptable for anchoror 2
bolts which are subject to predominantly tension loads.
Cygna has requested clarification from SWEC to demonstrate
whether consideration has been given to situation where the,

| Hilti anchor is subject to predominantly shear loads.
;

|

Status: This issue was transferred and identified as Iten No. 9 in'

the Cygna Civil-Structural Review Issues List as of May 4,
1987. This is due to the fact that structural anchorages
are being addressed under the Civil / Structural scope of
work.

1

43. Uncinched U-Bolt as a Two-Way Restraints

| References: 1. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 & 2, CPPP-7,,;

i Revision 2.
.

|
Texas Utilities Electric Company
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2. Exhibit 1 to transcript of meeting between between
SEC/TUGCO/Cygna at Glen Rose Texas, dated
December 15 and 16,1986 - On Resolution of Cygna
Concerns. (Item F)

3. Cygna conference report of audits at SWEC offices,
March 17 and 18,1987 (Cheery Hill, N.J.), March
19,1987 (Boston, MA), Job No. 84056 - Audit to
Review Stone & Webster Pipe Stress and Pipe
Support Reconciliation Procedures

4. SWEC Technical Report 15454.05-N(C)-002, May-1986
-Interaction Relation for Structural Member of
Circular Cross Section.

for NPSI U-bolts, asThe dynamic allowabla loads PSamsary:
provided in Attachment 4-3 of Ee,rence 1, are much higher'

than the corresponding u-bolt allowable loads given in the
NPSI catalog. However, the source or reference of these
data are not indicated.

,

Status: This issue is closed. Further information was provided by
SWEC as to the bases of the Dynamic P ,x allcwables, they
are based on:

(a) NF allowable stress, (b) Detailed analysis with STRUDL*

model, (c) the use of circular section interaction equation
for the checking of interaction ratio (See Sheets 52.53 of
Reference 2, Reference 3 and 4). SEC also noted that the
NPSI catalog values were based on pre-NF design which were
conservative. Cygna performed an approximate check of the
P ,x values and found that those values are reasonable.

44. Location Tolerance for Modified Support

Reference: 1. Stone & Webster's pipe stress and Pipe Support
Design Criteria for CPSES Units 1 & 2, CPPP-7
Revision 2.

2. Transcript of meeting between SWEC/TUGC0/Cygna
at Glen Rose Texas, dated Decaeber 15 and 16,
1986 - On Resolution of Cygna Concerns.

.
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!

3. SEC's project procedure CPPP-5, Revision 2 -
Field Walk Procedure, CPSES Unit 1.

4. Welding Research Council Bulletin No. 316, July,
1986 Supplement to WRC Bulletin 300.

5. Transcript of meeting between TU
Electric /Cygna/SWEC/Impe11/Ebasco at Glen Rose,
Texas, dated March 24 and 25,1987 -Conduit

|
Supports Cable Trays Pipe Stress and Pipe
Supports Volume II. -

j

Samary: Stone and Webster's Design Criteria, CPPP-7
(Reference 1), section 3.10.6.11, states that
"As-built piping configuration and support location
shall be modeled in the analysis unless deviations are
justified in the pipe stress calculations". In order
to obtain an accurate understanding of the criteria,
Cygna requested clarificatior, on the location
tolerance for modified supports (Item M of Exhibit 1
to Reference 2).'

Status: This issue is closed. SEC has responded by providing
a table of pipe support location tolerances (sheets N-
3 of Reference 2), which generally conforms to the
PVRC position in WRC-316. Cygna reviewed SWEC's;,

response and accepted these location tolerances based
on the PVRC studies and recommendations (Reference 4
and Sheet 9 of Reference 5), since SEC basically,

t

adopted / conformed to the recoasnendations of WRC
Bull etin No. 316.

(Note - Cygna understands ?. hat WRC Bulletin No. 316
| was being reviewed by the NRC, consequently any
|

cosusents or conclusions fron the NRC on WRC Bulletin!

No. 316 might affect the SEC position on support
1ccation tolerance with respect to MRC approval.)

45. Design of Seismic /Nor?-Seismic Interface Anchors

Reference: 1. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES Units 1 and 2 CPPP-7,
Revision 2.

.

.
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:

2. Transcript of meeting between SEC/TUGCC/Cygna
at Cherry Hill, N.J. dated November 13 and 14,
1986 - On resolution cf Cygna Concerns.

3. Letter from W.G. Council (TV Electric) to N.H.
Williams (Cygna) - Resolution of Cygna Concerns
Doctment transmittal Dated February 18, 1987.
(Attactsnent C - Justification for Applying
Plastic Bending Moment and Plastic Torsional
Moment Separately in the Design of Seismic /Non-
Seismic Interface Anchors).

4. Cygna consnunications report of audits at SWEC
offices. March 17 and 18,1987 (Cheery Hill,
N.J. ), March 19,1987 (Boston, MA), Job No.
84056 - Audit to Review Stone & Webster Pipe
Stress and Pipe Support Reconciliation
Procedures

5. Transcript of meeting between TU
Electric /Cygna/SWEC/Impe11/Ebasco at Glen Rose,

, Texas, dated March 24 and 25, 1987 - Conduit
Supports, Cable Trays, Pipe Stress and Pipe
Supports, Volume II.

6. Stone and Webster's Pipe Stress and Pipe Support
Design Criteria for CPSES, Units 1 and 2 CPPP-
7. Revision 3 (Attachment 4-10).

7. Communications Report between R. Klause et al
(SWEC) and S. Tummine111 (Cygna), dated 4/3/87,
4:00 p.m. , Job No. 84056.

i

8. Communications Reports between A. Chan et al -

(SWEC) and S. Tumminelli (cygna), dated 4/10/87,
9:00 a.m. , Job No. 84056.

9. Comanunications Report between A. Chan (SEC) and
S. Tissninelli (Cygna), dated 4/21/87, 1:30 p.m.,
Job No. 84056

Summaary: Attachment 4-10 to Reference 1 provides the procedure
for the design of seismic /non-seismic interface

.

'
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anchors. This procedure considers the three global
directions separately when determining limiting loadsCygna had some concerns on the
due to plastic hinges.
criteria of load application on the non-seismic side

SWEC had committed to providai

(See Reference 2).Justifications for not applying full plastic bending
moment and full plastic torsional momentt

simultaneously.
g

Cygna received the response
This issue is closed.provided by SWEC (see Reference 3), which stated thatStatus:
the use of full plastic bending moment of straight
pipe was a conservative approach and generally only a
fraction of the full plastic torsion would be
transmitted to the interface anchor due the existenceSubsequent to
of elbows and bends in piping systems.
the review discussions were held between SWEC andCygna for further clarifications (References 7. 8 and

SWEC perfomed calculation (No.15454-NZ(C) -
195) to compare Hitti bolt load interaction ratio for9).

combined soment and torque vs. CPPP-7 procedure inorder to come up with a cut-off value for anchor boltBased on
interaction ratio (see References 7 and 8.)

t

the calculation. SWEC has determined that for any

interf ace anchor where the anchor bolt interactionratio (using CPPP-7 procedure) is greater than 0.60
This is based on awill require further evaluation.

factor of safety of 2.0 for Hilti Kwik bolts.
Furthermore, the pipe support would have sufficient
ductibility when the design confonns to the CPPP-7

(See Reference 9.) Based on the above
commitment and clarifications, Cygna concurred that
requirements.

the methodology for interface anchordesign/ qualification, as delineated in Attachtent 4-10

[Ce
(C of Reference 6, was acceptable.
C

|
'

Ce
n
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,
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-
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|
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' PIPING AND SUPPORTS
DISCIPLINE SPECIFIC ACTION PLAN ,

1.0 PURPOSE

The purpose of this action plan is to develop reasonable assurance
that CPSES piping and supports are designed in conformance to CPSES
licensing commitments including appropriate codes and standards.

2.0 SCOPE.

1

The scope of this action plan encompasses the assessment of design
adequacy of all large bore ASME Section III Class 2 and 3 piping
and the assessment, and requalification as necessary, of all large

'
bore ASME Section III Class 1, 2 and 3 pipe supports. Additionally,
the adequacy of small bore piping and supports vill be demonstrated
through verification of selected piping and supports. The .

implementation activities include reanalysis and requalification by
the CPSES Project as well as third-party review of these
activities. Por further clarification of the scope, refer to
Section B of Attachment 2 to this action plan.

'
3.0 BACKGROUND

In the area of piping and support design, a number of external
,

j source issues have been identified from the Independent Assessment
i Program (Cygna), ASLB proceedings (including documents originated
i by CASE), and NRC reviews (TRT, SIT and CAT, etc.).

To resolve all external source issues and further ensure that all*

i ASME piping and supports are appropriately designed and qualified,
Texas Utilities Generating Company (TUCCO) has committed to perform'

a comprehensive requalification program.

| Stone and Webster Engineering Corporation (Ek'EC) has been retained
by TUGC0 to perform this reanalysis and requalification effort on
behalf of the Project.

A third-party review of this effort will be conducted in order to
I provide reasonable assurance that the objectives of the Design
| Adequacy Program in the piping and supports area are achieved.

:
!

l

!
I
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4.0 CPRT ACTION PLAN

4.1 Project (SWEC) Actions

~

Ihe objective of the Project (SWIC) actions is to conduct
structural qualification of piping and supports to applicable
ASHI Code requirements and CPSES licensing criteria.

Details of the SWEC requalification effort are presented in
Attachment 2 to this pSAP.

4.2 Third-Party Review Actions

The objective of the third-party review of the Project (SWEC)
activities is verification of issue resolution, criteria,
methodology, piping analysis and support qualification. The
third-party review vill be conducted as described in the.

following paragraphs. This review effort will provide
reasonable assurance that the issues addressed in the FWEC

Idocument entitled Generic Technical Issues Report are

adequately resolved and all other external source issues are
resolved. It will also confirm that CPSES piping and supports

( are designed in conformance to CPSES licensing commitments
,

including appropriate codes and standards such that there is
reasonable assura.;ce that there are no remaining technical
issues.

4.2.1 Areas of Reviev

4.2.1.1 Issues;

This area consists of third-party

| identification, review and tracking of
: external source identified issues which have

been raised regarding pipe analysis and pipe
support design. This effort will also
include consideration of ISAP V.c. which
addresses design considerations for piping
between seismic category I and non-seismic
Category I buildings. The criteria and
methodology utilized by the Project (FWEC)
for analysis of these systems vill be
reviewed by the third-party.

!

!

(

|
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4.0 CPRT ACTION PLAN (Cont'd)

The following is a description of the tasks !
included under this activity:

Issue Identification-

This task involves the
identification of all applicable
issues through the review of

-

selected documents such as NRC
Review Reports (SIT, SRT, TRT, SSER,
Region IV), ASLB proceedings
(transcripts, exhibits, filings,
motions, orders), Cygna Independent
Assessment Program reports and
letters, etc.

Issue Review and Evaluation-

This task involves reviews of each
issue, determination of the
significance with respect to the

; requalification program, evaluation
and review of resolutions and
assessment of generic implications
for the purpose of identifying
potential problems in other design
areas.

Issue Tracking-

,

This task involves tracking the
status of each issue to the point of

,

satisfactory resolution and
identifying the applicable ,

activities under the requalification
program which address the resolution
of each issue.

4.2.1.2 Criteria and Standards

This activity involves the verification that
conmitments which establish piping and
support-related design criteria and standards
are adequately addressed in procedures and
other project documents. The cor=ic=ent
sources include the TSAR, design

i specifications, and the ASMI Code. For each,

criteria source and standard identified, the

__ _ _ _ - _ _ _ _ _ - - _ _ _ _ . -_ - _-.-- .
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appropriate criteria and commitments will be
summariz ed . These criteria vill be used in
the development of checklists for the review
of specific program areas.

4.2.1.3 Review of Project (SWEC) Actions

The third-party review of Project (SWEC)
- Actions are separated into four areas:

Procedure Review-

Small Bore Selection Review-

Analysis Review-

Construction /As-Built Review-

Procedure Review

This activity involves the review of
' technical procedures developed by the Project

(SWEC) for the performance of activities
detailed in Attachment 2 to verify that they
are adequate to achieve their intended
purpose. This vill include procedures
developed for:,

Initial as-built verification-
-

ASME Class 2 & 3 large bore piping-

reanalysis

ASMI Class 1, 2 & 3 large bore pipe-

support requalification
!

Small bore piping analysis and' -

support qualification

Special analysis or testing-

Final as-built verification-

The focus of these review efforts will be to
! ensure that the procedures adequately address

the following:
i .

|

|
!
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Compliance with Project licensing-

commitments, codes, and standards

Resolution of externally-identified-

issues
~ ~ Ability to accom=odate and resolve-

additional issues as needed
_

Definition and verification of-

design input (including engineering
as-built information)

Interface control-

Implementation and verification of-

hardware installation / modification
as necessary

Small Bore Selection Review

I This activity includes an evaluation of the
bases for selection of small bore piping and ;

supports used by the Project (SWEC) to
demonstrate the design adequacy. The third-

party will also review the selected piping
and supports for conformance with these
bases. Finally, the basis established for
the conclusions reached regarding the entire-

population of small bore piping and supports
,

! will be reviewed.
|
'

Analysis Review

This activity involves the review of selected ,

piping analyses and support designs, using '

checklists, for compliance to established:

requirements. Specific information to beI
>

reviewed includes the following:

Piping Analysis-

| input to analysis including
drawings, support locations,

l modeling characteristics, transient

i loads, temperatures and pressures.
| { aquipment and insulation data, and
| seis=ic loads.
!



r i

;

Revision.. .

Page 6 of 14

.

' , . DSAP IX
' (Cont'd)

4.0 CPRT ACTION PLAN (Cont'd)

Analysis outputs (e.g., loads,
displacements, and support-

functionality) to ensure consistency
with the input and conformance to
applicable code and specification
acceptance criteria.

Pipe Support Design-
.

_

Design input, calculations,
reference drawings, and support*

sketches to ensure that the
functionality and capacity
requirements identified in the
piping analysis are met and to ;

ensure conformance to applicable *

code and specification acceptance 4

!criteria.

Construction /As-Built Reviev
.

This review will include an overview of
Project (SWEC) activities associated with the
verification of engineering as-built
information to be utilized in the reanalyris*

"

and requalification program. Through an
evaluation of SWIC procedures and selected. ,

'

verification of implementation, the reviews
_ vill ensure consistency between analysis /

insign assumptions and the resultant ,

physical configurations and identify any i

critical configurations or physical
relationships that may impact conclusions i

regarding overall design and acceptance.

4.2.2 Review Methodology -

|

The conduct of the procedure and analysis review
activities described above vill be performed using
checklists developed specifically for the review scope.
The verification program vill be subject to procedures
applicab1w to other astects of the Design Adequacy c

Program.
,

4.3 Third-Party Reporting
(

Third-party review activities vill be documented in a Results
Report that includes the following:

.

A

, - - - - m 7,-_ng,7,,- -,-------m-,,,~-n.-ea ,m,,m--.,,_w.,-.n---y,-, , . , , . _ , _ . -,.,,n--~., n , ,,-- ,-.-m,- -, . v---,
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Scope of Activity-

i

| This will be a detailed description of the activities

! reviewed including drawings, analyses, references,
specific calculations, and procedures.

Review Methods-

This will be a (escription of the methodology used in
performing the reviews including applicable third-party
procedures and checklists used.

Evaluation-

This will be a discussion of conclusions and the bases
for conclusions from which recommended actions will be
determined. In addition the evaluation will address
generic implications (if any) applicable outside the
piping / supports discipline as well as.the adequacy of
actions taken to resolve external source issues.

.

Description of Deviations-

This will be a detailed discussion of deviations or
concerns encountered during the reviews including
probable cause and potential impact.

Recommended Action-o

..

These will be recommended actions to alleviate the
concerns or correct deviations.

Pollow up Requirements-

i If required, additional review requirements will be
identified to assure that potential concerns have been
adequately addressed.

5.0 ORGANIZATION AND RESPONSIBILITIES

5.1 Third-Party Organization and Responsibilities

Third-party personnel are responsible for all review
activities described in subsection 4.2 above. The

( organization chart for the piping and supports DSAP is shown
as Attachment 1.

_ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ . _ ._ _ _ ._- ___ _ a
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Pipe Stress and Pipe Support Qualifications

A. INTRODUCTION

This plan identifies Stone e Webster Engineering Corporation's
(SWEC) actions to address technical concerns with the piping and
pipe support designs in the Comanche Peak Steam Electric Station
(CPSES). The action plan draws upon SVEC's experience, resources,

_

and technical expertise in the qualification of piping and pipe
support systems in modern nuclear power plants. This work will be
accomplished in a controlled manner under the SWEC Corporate
Quality Assurance Program which complies with 10CFR50, Appendix B
and NRC Regulatory Guides.

'Upon initiation of the project, the work vill proceed without hold
points for approval by outside parties. If new technical issues
are raised in the area of piping and supports, SWIC will address
them in parallel with the requalification production effort.;

Complete implementation of this action plan vill demonstrate thei
technical adequacy and compliance with all applicable licensing
commitments of the piping and pipe support desf gns at the Comanche
Peak Steam Electric Station. Approval of changes to the PSAR
(e.g., ASMI Code Cases, specific sections of the ASME III code of
record, or other items as appropriate) may be requested by TUCCO

,

for this requalification effort.
2

This ef fort will be overviewed by the TUGC0 Project and the
|

Co=anche Peak Response Taam (CPRT). This overview will not relieve
SWEC of the responsibility for fully qualifying the piping and ;

supports in their final modified condition.

] B. OBJECTIVE AND Scope

SWIC is responsible for the structural qualification of piping and:
supports to the appropriate ASME Code requirements for the
folleving scope:

All piping and pipe supports within ASME III Code Class 2 and'
-

3 large bore (larger than 2 inch pipe size) stress preblem
boundaries (including ASHI Code Class 2 and 3 small bore and
class 5 piping and supports within these boundaries).

I
!All pipe supports within ASME III Code Class 1 stress proble:-

i

I
|

boundaries (including all ASME III Code Class 1, 2 and 3 and
Class 5 supports within these boundaries).

;

I

. , , - - . . . - . - , - , ,- _ , . - , _ , - - - - , . _ - - - . . - - , - - -
__
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B. OBJECTIVE AND SCOPE (Cont'd)

Selected ASNI III Code Class 2 and 3 small bore piping and t
-

supports (including Class 5 piping and supports within the ;

selected boundaries).

This effort will include the verification of structural and system
input and output data to ensure complete integrity of the piping
and support process.

Gibbs & Hill vill remain the designer A/E of record for the piping
systems with full responsibility for the system functional design.

.

I
!The above program vill adequately address special technical

concerns raised by the NRC, Cygna, and CASE. [
!

'C. OUTLINE OF ACTION PLAN
(

+

The Stone & Webster Action Plan consfsts of the following six
elements: j

1. Development of Comanche Peak Pipe Stress and Pipe Support
Design Criteria

2. Verification of As-Built Information

3. Review and Verification of System Design Input. Seismic
Acceleration, and Fluid Transients

.

4. Verification of Existing Pipe Support Design Documents ,

5. Resolution of Special Technical Concerns

6. Requalificatien of Piping Systems and Pipe Support Designs.
Any modifications required to supports will be controlled by
the Repair Replacement activity of ASME Section XI. ,.

Details of each element of the action plan are provided in the f
folleving section. |.

!

Il '

.

t

i
i

I
-

. _ . _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _
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_

1. Development of Comanche Peak Pipe Stress and Pipe Support
Design Criteria (Comanche Peak Project Procedure C?PP - 7)

Existing SVic technical guidelines and procedures for pipe
stress analysis and pipe support design vill be incorporated-

_

directly or by reference into a single Comanche Peak Pipe
Stress and Pipe Support Design Criteria document (CPPP-7).
Resolutions of the special technical concerns also will be
incorporated as they become available. Furthermore, recent

t

j code cases and inquiries (e.g., Code Case N-411 on damping and
Code Case 413 on minimum veld size) may be implemented if NRC
approval is granted and if their implementation is considered
appropriate. This document vill be used on all pipe stress
reanalysis and pipe support requalification on this project.
The use of this criteria document will ensure uniformity of
work and technical quality.

t .

2. Verification of As-Built Information

SWEC will perform a sample verifir.ation of existing as-built
piping stress pyskage documentation to ensure the validity and

| completeness of the physical dimensions to be used in the pipe
|

stress reanalysis. Execution of this effort vill follow the
i Tield Walkdown Procedure CPPP-5 established for this project.
I Sample size vill be determined from SWIC Quality Assurance

- Directive (QAD) 7.11, which is based on MIL-STD 105D.

3. Reviev and Verification of System Design Input and System
Fluid Transients

,

|

SWEC will review all ASME Class 2 and 3 piping drawings to
ensure that all subsystems are evaluated. System design
specifications sill be reviewed to ensure that the FSAR
commitments, the proper operating modes, system pressure and;

temperature, and the appropriate flu.d transients ared'

considered in the pipe strets analyses. An assessment vill be
made for each identified fluid transient to determine its
effect on the piping. New fluid induced forces will be
generated, if required, for the piping analysis. To the
extent practica.l. the effects of the various fluid transients
will be compared and enveloped to minimize the pipe stress
reanalysis effort.

g

. _ .. . .- __. .-. . _ _ _
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4. Verification of Existing Pipe Support Design Documents

The SWEC requalification program vill verify the adequacy of
all pipe support designs. The requalification vill be
performed by either producing a complete new calculation or
evaluating the existing project calculation. The evaluation
method vill fully review the existing calculation for
technical adequacy and structural integrity for the new loads.
Additional SWEC computations may include items not fully
covered in existing calculations.

5. Resolution of Special Technical Concerns

Special technical concerns at the CPSES may be separated into
three categories:4

a.) Technical concerts which will be adequately addressed
by existing SWEC technical procedures.'

No further action is required since reanalysis using
standard SWIC procedures vill automatically resolve
these technical concerns. Examples of these technical*

concerns are piping computer model mass point spacing,
consideration of pipe support mass, significant modal
contribution, damping values, frictional forces on
supports, local stress, skewed fillet velds, and*

rotational 'istraint of axial supports,

b.) Technical concerns which must be addressed before ,

finalizing the piping requalification effort.

These are special issues which vill have a significant
effect on the overall pipe stress analysis effort and
are ecnstraints to finalization of the piping
re analy sir.. Examples of these concerns are pipe
support stiffness, stability of pipe supports, the
effectiveness of U-bolt supports, and the effects of
U-colts on local stresses.

.

SVEC will establish a special task force (s) with
experienced pipe stress and pipe support engineers to
address these issues. The task force (s) vill review

t t all past project efforts expended for the resolution of
| these technical concerns and recommend to E'a'EC
| management further actions to close out the resolutten
| effort. The review and recoc=endations vill include

i +

!

- ... . . --. - . . _ _ .
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document review and field walkdown by experienced pipe
stress engineers to identify supports which are
difficult to qualify, physical removal of the pipe
supports, in situ or laboratory test / qualification of
pipe supports, further analysis, or hardware
modification.

As an option, some of the supports in question may be
identified before stress reanalysis 7d an attempt made
to delete them from the computer mod .. Upon
successful completion of the reanalysis, such supports
may be physically removed or modified to provide a
technically sound resolution to the technical concerns
raised even though the original design may be
acceptable.

c.) Technical concerns which must be resolved before
,

completion of the pipe stress and pipe support
requalification effort.

These are technical concerns which specifically address
the adequacy of some support designs. They have no
effect on the pipe stress analysis effort and therefore
naed not be a constraint to the the pipe stress
reanalysis effort. However, it is anticipated that'

substantial technical expertise is required to resolve-

these concerns and an approach similar to the one
described in Item b above vill be utilized to resolve
these concerne. Examples of these concerns are cinched
U-bolts, vall-to-vall supports, and Richmond inserts. |

6. Requalification of Piping Systems and Pipe Support Designs

The pipe stress reanalysis effort will follow project
procedure CPPP-6, "Pipe Stress / Support Requalification
Procedure," and CPPP-7, "Design Criteria for Pipe Stress and
Pipe Supports". The analysis vill utilize the verified
as-built and system design input discussed in Items (2) and
(3) above. New seismic response spectra consistent with the
Pressure Vessel Research Committee (PVRC) recommended damping
value (WRC-306 and ASME Code Case N411) may also be used.
Whenever judged appropriate by the pipe stress engineer, pipe

I support optimizatier. will be performed to eliminate
unnecessary snubbers and supports which are subject to the
special technical concerns (e.g., stability) discussed in ! tem

.

_ . _ _ . - _ _ _ _ _ _ . _ _ _ - - - _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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$b. The result of the pipe stress analysis will be used to
evaluate the adequacy of the supports, penetrations, and
equipment nozzles. Valve accelerations will be compared to
their qualified level to assure operability. The new stress
results will also be evaluated for consistency with the
postulated pipe break Iccations in the existing design.

The pipe support requalification effort will be performed by
experienced pipe support engineers in accordance with project
procedures CPPP-6 and CPFP~7. Every ASME large bore and
selected small bore support designs will be requalified by
SWIC. The requalification will be performed by either
producing a complete new calculation or using the verified
existing project calculati.ons as the basis, supplemented by
additional calculations for nov leads and items which may not
have been fully covered in the existing calculation.

('

The approach to be used for selection and requalification of
small bore piping and supports vill be developed and
documented in Proj ect procedure CPPP-15 "Small Bore
Stress / Support Requalification Procedure".

!

j E. CLOSURE

I

( The completed calculations from the SVEC qualification effort vill

| beceme the permanent qualification documents of record for the
plant and will provide assurance of the structural qualification of

'

i the above scope in accordance with CPSES licensing commitments and
the applicable ASKE Codes.

.

L
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1.0 EXECUTIVE SUMMARY AND CONCLUSIONS
This Resulu Report r.unmarizes the results of a Thini Party review of the adequacy of cenain(
large bort piping and supports at the Comanche red Satam Electric Ssatfos (CPSES) as

(DAP) under the chaner of the Comanche Ped Responic Team (CPRT) FK,=n Plan (Arfdescribed in Section 2.0. This review was performed u pan of the DeJIgn Adtguacy Program
7.1) by a Third Pany 0,ganizadon (TENERA L.P.) The approach, methodology and scopeerence

developed to accompush this review are dewribed in Ducipline SpecMc Acnon Plan (DSAP)IX
,

(Appendix C of the CPRT Program Plan) as modified in Appendix A ofRefennee 71

certain piping and piping suppons at CPSES. "A,)equacy" is defined u conformance to theThe purpose of DSAP DC is to determine with reasonable assurance the adequacy of the design of
..

CPSES FinalSgtry Analysis Report (F3AR) and licensing commitrnents, ineluding appropriatecodes and standards.

The scope of this review, which involves external source concems, has been categorized into
thiny two "exrcenalsource issues," cach of which has been the subject of an engmeering
evaluadon. These issues were idendfied in publicly avallable NRC docketed infonnadon. The
regarding the adequacy of the design aspects reviewed by the Third Party. purpose of this repon is to summarize the results of these evaluations and to provide conchtsions
The Third Party overview of t :e Stone and Webster Englatering Corporation (SWEC) pipe stress

$

reanalysis and pipe support requalificadon program has been completed. This effort involved

two extemal source issues. This scope involved large bort pipe stress reanalysis and large boreevaluadon of SWEC's methodologies that address resoludon of the concerns related to the thiny-
pipe support requalificadon, including the basis for the methods discussed in the procedures to be
used in these activides. Other activities, including the review of technical proceduns Arr
reanalysis and requalificadon of small bort piping and supports and the overview of the

,

implementadon of procedures for both types of piping including verificadon of design input, such
Assurance Technical Audit Program (See Reference 7.2).as constructiorvas buut verificadon, will be addressed as pan of the TU Becnic Qualiry

This repon summarizes the resulu and prwra the conclusions from this Third Party review
.

The activides addressed in this repon are as follows:

lasue Re. view (DSAP DC, Section 4.2.1.1)
e

.

. t%mmitment Verificadon (DSAP DC, Section 4.2.1.2)

* L,arge bort piping reanalysis and support requalificadon procedures review (DSAP DC,
Section 4.2.1.3)

4

Briefly stated, the review idend5ed extemal source issues, established applicab!c criteria based
on the CPSES FSAR and licensing commitments, reviewed SWEC's prtudures against those
criteria, and evaluated the resoludon methodologies for the lasues. The resolution methodologies
were presented in SWEC's Generic Issues Reporr (OIR)(Refertnet 7J) and irsc nsted into
SWEC's procedures. Consider =tions regarding root causes and generic impUcadons and ther

programmade aspects of the extemal r rce issues will be addressed as part of the TV Electric
programs for processing and evaluadeu of nonconfortnance and discrepancy reports (See
Reference 7.2).

\
r
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1

As required in DSAP IX, the Thilo Pany idend5ad external source issues by conducting a
document review. The Third Party revicw of over 40,000 pages of documents resulted in the
issuance of approximately 800 piping related Discrepancy //ssue Aesolution Asports (DIRs)( which documersed concerns raised by extemal sources. These DIRs were consoudated into
EuernalSource /ssue Summaries (ESISs, which are also referred to as * issues"), to facilitate
efncient resoludon of the concems. These DIRs and ESISs were forwarded to SWEC and formthe basis for the scope of this repon.

SWEC procedures were reviewed for compliance with appucable CPSES FSAR and licensing
criteria.1.icensing commitments applicable to CPSES were used to establish a listing of criteria
which were then used to check SWEC procedurw. The procedures were determined 10 be in
compliance either with the existing criteria or criteda changes that wert Ec?Ed by the NRC for
submittal as FSAR amendments. (see NRC letter to TUGCO dated November 4,1986, #<ference7.4).

As documented in the GIR and its procedures, SWEC addressed each of the thiny two issues
using one or more of the foDowing options:

Eliminadon of selected designs*

Use of analysis and design practices that are typical ofindustry pracdce
*

Development of new methods speci5cally applicable to the concems raised
*

Use of more advanced analysis techniques or testing to corWm the *4=2ry of analysis
i *

and design methods

Use of SWEC Corporate Quauty Assurance Program
*

implementanon of project specific procedures for control of au phases of design and
e

( design interfaces

For each of the thirty two issues, the resoludon mehdology has been reviewed by the Third
Pany and found to be responsive to the concem and in compUance with appucable FSAR and
licensing criteria. The Third Party has concluded that the overall objectives of the review have
been met, and consklers au piping stisend external source lasues appucable to the large bort
piping acope to be closed with respect to the methodology being applied to the requali5 cation
effort assuming the NRC approves the FSAR amendmmes.

1he Third Pany has concluded that SWEC's large bore pipe stress reanalysis and pipe support
requalificadon program is comprehensive and capable, if properiy imp 3=*ed of resolving
known issues. Proper implementadon wiU ensure that the CPSES large bort piping and supports
will meet th PSAR and licensing commitmeras.

'

.

.
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2.0 SCOPE
q This report addresses thne areas of review idendfied in DSAP IX as follows:

* Issues 1he Third Pany idendfied, reviewed, and tracked extemal source idendfied
issues which were raised reganiing pipe analysis and pipe suppon design. This effort
also included consideradon of TRT issue V.c (Rgerere 7J) which addresses design
considerations for piping between seismic Category I and wn seismic Category I
buildings. The criteria and methodology used by the Project (SWEC) for analysis of
these systems were reviewed by the Third Party. This review provides reasonable

as:urance that the extemal source issues have been identified and that criteria and
methodology used by the Project address all identified issues.

* Commitment Verification The Third Party verified that commitmerus which establish
piping and suppon related design criteria and standards are adequately addnssed in
procedures and other Project documents. The commitment sources included the FS AR,
design specificadens, and the ASME Codes of Record for piping (Rgerewe 7.d) and for
piping supports (R(creue 7.7). For each criterion source and emndard idendfied, the
appropriate criteria and commitments were sumrnarized. These crueria were used in the
development of checklists for the review of specific program areas. This review ensures'

that Project procedures are consistent with applicable criteria and commitments.

Where criteria changes have been submitted by the project to resolve differences between
the approved FSAR and Projecs procedures (documented on C DIRs) closure is based on
the assumption that the NRC will approve the amendments.

* Procedure Review 1be Third Pany reviewed proceduas (including appropriate SWEC
Project Management memoranda) developed by the Project (SWEC) for the performance
of the SWEC acope involving large bore piping analysis and support design to verify, by

,

evaluation of the supporting analyses, that they are adequate to achieve their intended
purpose.1his review venfies that the project proceduns resolve the extemal source
issues.

The focus of these review effons is to ensure that the SWEC procedures adequately address:
| * compliance with Project licensing commitments, codes, and standards,
I * resolution of extemally identified lasues, and

* ability to accommodate and resolve addidonalissues as needed.

The portions of the SWEC acope involving piping reanalysis and pipe support requalification
addressed in this report are:

* all piping and pipe supports Mthin ASME DI Code Casses 2 and 3 !arge bore (larger
than 2 inch pipe Sze) stress problem boundaries ('meludmg ASME Code Casses 2 and 3
small bore and Qass 5 piping and supperts within these boundaries), and

.

* all pipe supports within ASME E Code Cass I stress problem boundaries (including all
ASME m Ccde Casses 1,2, and 3 and Qass 5 supports within these boundaries). (See
Reference 7.1). -

SWEC analydcal methods are govemed by procedure CPPP 7 (R(creve 7.8) which applies to
both Unit I and Unit 2. Procedure CPPP 6 (Referece 7S)is largely administrative and is
applicable to Unit 1. CPPP 9 (R(ereve 7.10)is the corresponding Unit 2 procedure. The Third
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.

Party reviews of both CPPP 6 and CPPP 9 determined that the differences in these procedures

.

aflees differences in the stage of compledon between the two units and provide equivalent

\ adequacy of analytical methods. The results expressed in this repon an applicable to both units
because the procedural differences do not have a sigruficant efreu on the adequacy of the
methods. When ir has been necessary to review implementadon acdvides as part of this revicw,
the Third Party generally examined Unit 1 resulu because Unit 1 implementadon was at a further
suge of completion. Unit 1 and 2 implementadon is based on the same methodology.

Wbert the scope of the review covered by this report required an interface with another DAP
discipline, that interface was established as discussed in Seedon 3.2.3 under the appropriate issue.

This report does not addnss the following DSAP IX reviews:

* Review of technical proceduits for snall bort piping and supports

* Overview of the implemerundon of procedures

* Overview of Project verificadorvreconcillaion of as built informadon.

The status of these areas of DSAP IX reviews will be addressed in separate reports to be
transmitted to TV Electric for further condderation under their Quality Assurance Technical
Audit Program.

i

.
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3.0 EXTERNAL SOURCE ISSUES
( 3.1 Review Methodology

All extemal source luues identined as being related to the piping and supports d]scipline are
addnssed in this nport. DSAP IX sdditsses both the identificadon of these issues and the
progmn for resolving them. The ccnduct of the Third Pany review was controlled in accordance
Adequacy Procedure 10 (DAP.10) (Referenee 7.11).with 1hird Pany proceduns and Discipline Instn>ctions, wrinen in accordance with Duign

The diagram in F10URE 3.1 1 depicts the reladonship among review acdvides leading to the
conclusions documented in this report. There were two independent, pa2allel paths that led to the
evaluation of the SWEC methodology. One path focused on the informadon directly related to
the external concems. The other path focused on the criteria to which the CPSES is commined
The process incorporated coruideradon of the cuernal source issue DIRs and the licensing.

commitments to verify that the methodology used will produce an accepable resoludon of the
external sowte issues. All luue resoludons were reviewed and the results documented in
Engineering Evaluations which are the basis for the conch slons presented in this report.

A discussion of each of the thirty two issues is pmvided in Section 3.2.3.1he remainder of this
section describes the Third Party ap; roach to identincation of exumal source luues, afteria ard
comajitment compliance review of SWEC procedures, and evaluation of SWEC resolutionmethodology..

3.1.1 Identification of Extemal Source issues

External sourc; lasues were idendned and documented in accordance with DAP 2 (Agerence
i

7.12). The process required the following three steps:
*

1) identiScation of extemal sourcs documents,

2) soune document review and ptparation ofismae records /DIRs, and
'

3) consolklation ofindividual issues into issue summaries.4

}
The identification of souxe documents focused on documents judged to include summaries of|
relevant issues, pardcularly information ei'ber presented to the Aaomic Sgery and ucensing|

Board (ASLB) or originated by the Boani. ASLB heanng transcrips were used as a basic source
of informadon. In addition to the ASLB hearing transcripts, pertinent filings with the board by

;

the NRC staff. Tczar Uadities Electic Comp 2ny (TU Dectric)(pitybusly Texas Utilides
Generadng Company or TUOCO), Cirfrens Associ,2rionfor Sound Zacrgy (CASE), and Cygna
Energy Services wen included and, as appropriate, the Sgery Evalazaon Report (SER) and|
supplemenss thereto (SSERs). The documents also encompaued transcripts of meetings between
any of the above-mentioned parties, and beewten those parties and the lh!rd Party, that addressedi

piping or suport issues. Cygna reports and lesers addressing these issues were also included.
The Esdng of all source h=>nts used by the Third Party for extemal issue identification isprovided as Attachment A.

;

Each source docuanet wu reviewid in e:cordance with DAP 2. The result is a record ofi
extemalissues discussed in the source documents, luues are documented on Isaac Records to
capcun a minimum of one citation of each distirc issue.

!
'
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;
For every lasue Reconi, a DR was issued to assist the Third Pany in tracking closure of the ,

j
issue. The document title and specinc page(s) on wNch the issue is discussed are recorded on

i

i each DR. The myiewer was not permined to eaclude any imue based on an assessment of
i

{ vaUdiry or consideration by the source that the issue was closed.

|' )
The pubuc records used as souru documents contain considerable discussion of au of the piping!!
and suppen issues, In most cases, estemal issues m discussed in many documents, msulting ini

! mpetitive documentadon of the same issue in more than one DR. To comprehend the fuu extent
!| and to support efractive resolution of each issue, it was necesary to consoudate information
!:

mlating to a given 1 sue. The aim of this consolidadon was to ensure that key aspects of the issuei i

identined in the various DRs were included within the definidon of the lanae. The consolidated'

i
issues are deAnod in thiny two ESISs. The issue descriptions in each ESIS were developed by
technical assessment of the key aspece discussed in the source documess. The Dh serve as !

mfennees e the external source documents penalning to the issue. Usts of the pertinent DRs
1.

j
. are provided in each ESIS, and a primary DR is used for each issue to track the resoludon.
i

Because TV E3ectric elected to proceed directly to corteedve actions for the external source
!
I

: issues in piping anj supports, the Primary DRs are categorized as "unclassi8ed tmnds" as
described in Appendix E of the Program Plan. ;

3.1.2 Criteria and Commitment Compliance Review of SWEC Procedures i

ji

The second review activtty conducsad by the Third Pany to evaluate the adequacy of the
i requallAcadon program was to idendfy the crierta and commitmers whid the SWEC
i

procedures mum address. The criteria and commitments used fbr the overview of piping
i reanalysis and suppen and pipe requah Acation were taken from the PSAR (Agerence 7.29);j '

sppucable Regulatory Ouldes; induary standants; the ASME Code; and deelp speciAcations.
: These documents wen used by the Third Pany to develop the Desip Crheria um. DAP CR P. ,

p
001 (Averence 7.n) in whnen appucable aquireanna am coneoudated in accordance with

; DAP.1. i
i

!| The criteria were then evalussed couecif vely. Design Crieria Review C*ischlia DAP.CLA P 001 '

was seed to review the criserts tr complemenses, acoarecy, sad annaianmary,
j,

i The accepianos crieria leendAnd in es Desip criteria ust were funher tanomd = end mysew |j by development of Desip Review Evaluadan %,*tiars ApplicatAs criteria were broadened
i

r
i las checkust anribissa, e approprise, by madas the specise requirunans of the onde, mandard.

|j or regulasory guide. This approach permined a detailed, documented =======a of the review
! lama. |
,
} P

|
Appucation of a Desip Review Evabiation Chadlist to specine desip procedures irrvolved

!
aanessment of compliance of the document with the checklist attributas. For each aaribute, the

;

| soviewer desereined if the procedure was in compliance with desip comunitments, if j
!

i compliance was satisfhetory, he reviewer indicasd * SAT." If the procedure was not in'

compuanos, or was indesarmirew, the disposition was "UNSAT * Each UNSAT destminadon :
'

was fbuowed by issuance of a Discrepancy / Issue Resolution (DR) Report widcts docnumented the
!i

Anding Ibr future evaluation. An aartbum widch was not applicable e the specifh document or
!I

doelp was masked "N/A.* If an attribute was cualde the deAned scope of review documented
| i

en a panicular chsdlis, it was marked "NN" (Not Osched) since it was not ovahimed.
[

The final marus of die Desip Review Evaluation Checklist will be delineated and ibtwarded to
{the n! E3ectric QA Tecludcal Audit Program.

l .

.

p
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SWEC has issued two procedures that deRne input and methods, and uchnical process for Unit 1,
including infonnadon interfaces, h the manalysis and requalincadon effort:

1) CPPP4: Pipe Stass/ Support Requallocaden Procedum - Unit 1 (Agereace 7.9)
2) CPPP 7: Design Criteria for Pipe Satas and Pipe Supports (A<ference 7J)

CPPP 7 procedum applies e both units and serves to denne the technical methodology which
includes the approaches used to maolve the extemal source lasues. Addidonally, SWEC has
issued CPPP 9 which applies to Unit 2 and cormsponds to CFPP4.

The procedures wen reviewsd using a set of checklists, ne checklist. DAP CLC P 002, was
used to document the review for Revision 2 of CPPP4 and CPPP 7. Some aspecss of the
methodology west not included within Revision 2 ed were either so indicated within the
procedures or documented in a series of project memorada. A lia of project memorenda
reviewed as part of CPPP 7 is included as Anachment C of this sport. tha=== were issued
with the checklist and DRs were used e track open items. Differences betwee revisions
reviewed and later sevisions will be addressed as part of the TU Electric Quality Assurance
Technical Audit Program (See Reference 7.2).

! 31.3 Evaluation of Resolution Methodology4

'

The third review medvity conducted by the Third Party was e evaluate the SWBC resohation
methodology, his evaluation incorporated the resuhs of the Bird Pany review of SWEC
procedures that wem described in the proceding section. W -Eus by the Dird Pony of the
SWEC approach to each of the extetaal source issues are provided in a series of engineeringevaluadons.

!( The SWEC Generic lasues Aport (OR) outlined the approach to resolving exiomal sourcej
lasues. his report and the procedures that implement the approach are the usjor sources of
information used by the Bird Party so evaluate the resolution methodology. De hird Party
evaluation required addidonal informadon concoming CPPP 7 whid involved review of the
SWEC documents supponing die methodology (primarty punreic analyses /calentadoes). Dese
generic analyses / calculations west reviewed e tecGitase sanecdve manerical checks of tabulased
values and checks of the mathemadcal f.n% - - ; of equations speciAed in CPTF 7, because
the procedure does not include this level of detail %s calculations also prtrridad justiScadon for
cenain assumptions on wtsch speciSc mahads were based. De appread used for tese
justincations was also reviewed.

Using the Israes as denned in the ESISs, acceptance criteria for resolution were developed.rw
e% ofihose crtieria and the evaluedce of SWEC's methodology against thern art

provided in a espanse agineering evaluation for each issue. nis report summarizes the results
of shoes evaluadona.

3,2 Results

3.2.1 Extemal Source lasue Identification

Aa discussed in Seedon 3.1.1, espessed refemaces e a common set ofissues were ibund within
the documeras reviewed. The stemnces were documated by the hird Pany in approximately
8001asue Records that have coweig DDt.: that are used a track each issue to closure.

. TABLE 3.2 1 tims the censolidated issues, the primary DDt.s used to track these, and the
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( TABLE 3.21

ISSUE DOCUMENTATION
_

1

! ISSUE mLE
ENG. EVAL- ESIS PRLMARY;

DIR j
Richmond Inserts
Local Stresses DAP E P 001 ESIS P-001 E 1234

DAP E P402 ESIS P402 E 1235 lLarge Framed Wabio Wall and
Floor to-Celling Supports

DAP E P 003 ESIS P 003 E-1236Support System Stability
Generic Stiffness DAP-E P 004 ESIS P 004 E 1237

,

'

DAP E P 005 ESIS P 005 E-1238U Bolts Acting as Two Way Restraints
Friction Forr.cs DAP E P-006 ESIS P 006 E 1239

;

DAP E P 007 ESIS P 007 E 1240AWS vs. ASME
DAP E-P408 ESIS-P 008 E 1241A500, Grade B Tube Steel
DAP4P 009 ESIS-P409 E 1242Section Properties,

DAP E P 010 ESIS P 010 E 1243U Bolt Orching
DAP E P 011 ESIS-P 011 E 1244Axial / Rotational Restraints DAP E P 012 ESIS P 012 E 1245Gaps
DAP&P 013. ESIS P 013 E 1246Seismic Design Load Specification DAP4P 014 ESIS P 014 E 1247Support Mass Effects on Piping Analysis DAP4P415 ESIS P 015 E 1248

'

3 Mess Point Spacing
DAP E P 017 ESIS P417 E 1249High Frequency Mass Participadon DAP E P 018 ESIS P 018 E 1250

-

Fluid Transients
i DAP E P 019 ESIS P 019 E 1251Self Weight Excitation

DAP E P420 ESIS P420 E-1252: LocalStress in Pipe Support Members DAP E-P@l ESIS-P@l B 1253
'

Safety Pacapes
DAP4P42 ESIS-P422 E 1254j SA 36 and SA 307 Steel DAP E P@3 E315 P425'' E-1255

-

Valve and Plange QuallAcadon and Valve
Modeling;

DAP4P 025 ESIS-P 025 E 1256Piping Model
DAP4P426 ESIS P 026 E 1257Welding
DAP E P 027 ESIS P 027 E 1258Anchor Bolts '

DAP E P428 ESIS P 028 E-1259Strut Angularity
DAP E P 029 ESIS-P 029 E-1260Structural Modeling for Prame Analysis DAP E P431 ESIS P431 E 1253Computer N, Verification and Use DAP E-P432 ESIS P 032 E 1264Hydrotest
DAP4P434 ESIS P 034 E 1266Scianic/Non Seismic Interfax DAP E P 038 ESIS P 038 E 1275Programmatic Aspects and QA
DAP E P 016 ESIS P 016 E-1276

TN 47 7256 35 DAP.RR P 001, REV,1
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associated ESISs. Each ESIS lists the individual DIRs und to track the dosure of the concems'

idendfied. DRs for luue Records that were not induded within one of the summaries are
addressed in Secdon 3.2.3.33. These DIRs generaDy covered less comptex questions. These(
DRs were additssed using the DIR form for docummtaden in accoidarre with Third Panyproceduits.

In the opirtion of the Third Party, there is sufficient informadon in the public record (documents
listed in Attachment A) for each concern, to enable the Third Party to define and focus each
issue. The litt of documents nyiewed is extensive ard the level of repetidon hj h, providing a;
high degree of assurance that au concerns air additued g

i

The external soune issues can be clusified into the following four groups of concerns:
:

.

1) concems that weD defined and explicit working level requirements were not correctlyimplemented,

2) concems that a technicauy specific FSAR commitment, industry code or standard, or
j

;

regulatory position was not implemented in design methods,|

3) concems that the use of standard design and analysis practices were not changed as
,

necessary when applied to atypical designs, and:

4) concems that specific upects of methodology, although in compliance with industry
codes, standasds, or standard practice, fa3ed to satisfy the requirements imposed byAppmdix A of 10CFR50.

3.2.2 SWEC Compilance with CPSES Crfteria
t

The collective evaluation of the Design Criteria List concluded that it represents a complete,I
consistent, and adequate set of criteria.

SWEC procedures CPPP.6 and CPPP 7 were reviewed, and commenu provided so SWEC. For
every item,in the procedures that was determined to be a disenpancy when compared with the
checklist attribute, a DR was written. These DRs are C-type DIRs, which are used to document

,

t

technical resolution and to track the cbsure of open hems. Each DIR issued against SWEC
procedures providea both a descripdon of the question posed by the third party and the aschnical
resolution. The DIRs have au been closed by the Third Party through either technical resolution
or transfer to the TU Doctric Quality Assurance Technical Audit Program (A(erence 7.2). DRs
which were closed based on proposed FSAR amendments asume acceptance of the changes by
the NRC. Urussolved DIRs will be delineated in the fbal Third Pany surveillance audit report.
AdditionaDy, CPPP 9 was compared to CPPP 6 to determine if theit wert signi5 cant differences.
The condusion was that no differences existed that affected the adequacy of SWEC compliance
with CPSES criteria.

Based on the above reviews, the conclusion was reached that the SWEC procedures comply withthat act of criteria.

3.2.3 Extemal Source issue Resolution

Evaluations of the resolution methodologies have been completed for the thiny two external
source issuca, Each of the thirty two issues is describcd in an individual subsection below along
with discuuions of resolution methodology x4 the Third Party evaluation and condusions,

i
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3.2.3.1 RK:hmond inserts

ISSUE DESCRIPn0N
k

The use of Rjchmond Innens in structural tube connections (see FIGURE 3.2 1) has raised
concems generally relating to design allowables, methods used to compute bolt loads in tube
connections, and frty modeling and analysis of the insert / tube connection. A more detailed
discussion of this issue can be found in Engineering Evaluadon DAP E P 001, Specific concems
within these areas an the following:

I
Factor of Safety .The design aDorbles for tension and shear were determined based on

e

Richmond Screw Company test data from tests using 3000 psi conente and a safety
factor of 2.0. The Richmond Screw Company recommends a safety factor of 3.0 for their
products. A second, related concem is adequacy, withost confirmatory testing, of the
interacdon equadon for combined tension and shear, which was taken from the
Prutrened Concrete lastinae (PCI) Handbook.

Concrete Strength .1he concem is that the Richmond Inserts have been installed in
*

concrete weaker than the 4000 psi design strength used for design.

Shear Stres ADowables for 1 112" Rkhmond Inserts Shear allowables for 1 1/2"
.

Richmond Insens have been estrapolated from nest data for l' and 1 1/4" inserts and maynot be conservadve,

Computation of Bolt and Insert 14eds . Richmond Innenhube steel connecdons wen
e

analyzed using a simplified meshod which does not accouru for boh Marier kh
,

bending d to ahear
the tubing, and may not accursely predict the W Won b.i h

Frame Modeling of Tube to Insert Connections . Inconsistencies in modelingi e

tube to insen connections (such as the selection of pinned versus fixed jotras) may nsult
in inaccurate calculadon of suppon stiffness and tube / frame sensaes These
incoruistencies may also result in unconservative calculanons ofloads on bolts ard
inserts.

Testing of Richmood Inserts . TVOCO perfonned sests on Ricfunend Insera e
*

determine the load carrying capadty of the insert and to examine the behavior of*

connection for comMned loading Questions were raised by extemal sounes regarding:
| (a) the i+ .ativeness of the tests to actual phmt condhions, and (b) the interpretation

of the test resuhs.1

i

TUGCO Finite Dement Study - Verification of the screming method used to justify the
e

simpufled method for design of Richmord Insens was based on improperty truerpreted
resuhs of finite element analyses.

= 1 meal Stress at Bolt Holes in Tubing . The local stress at boh teles in structural tubing
was not evalumed. Such stress could cause punching type failure in the tuNng.

t

* Fatigue . Fatigue caused by cyc1k loading of the connection was not consWered in the
design.

. Improper Use of Richmond Allowables . Threaded rods,tolts at Richmond Inserts
occasionaDy were unconservatively evaluated because the tension and shear allowables
for the innen were used.

,

.
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* Spadng at Richmond Inserts Lack of TUGCO structural attachment truerface
program could remit in failurt to coruider spacing effects of neaky anchors / sleeves in
the structural evatuadon ofinsens.

* Shear Distribution at Richmond Ittserts The threaded rod and hole At up tolerances
could cause mequal sharing of shearloading from tuoing which is anchored by two or
more Richmond Inseru. i

'

!LOCA 1heemal Expansion of Tube Steel Under LOCA condidons, thermal
*

i

I
expansion oflong tuting anchored by two or more RJchmond Inserts could produce
unacceptably high loads and large deformations in the insenhed connection.

SWEC RESOLUTKWMETH000 LOGY
.

t

The methods used by 5%TC to naolve or addits: the concems identined above are as foflows:
Factor of Safety S%TC has adopted a safety facsor of 3 for Richmond Insens under

*

normal, upset, and emergency loading conditions, u recommended by The Richmond
Screw Company, but S%TC used a safety factor of 2 for faulted condition loading. The'

anowables art based on averaging TUGCO insert capecity test faDun loads.
Additionally, speci5c requirements have been imposed for concrtre strength, anchorage
spacing, and conente edge distance.

For combined tension and shear,5%TC has adopted the Frenrested Concrete lara'rute
(PCI) Handbook trueraction equation which is used to evaluate all loading conditions.

Concrete Strength 5%TC methods assume a concrete strength of 4000 psi.
*

Shear Stress ADowables fbr 1 1/2" Rachmond Inserts TUGCO performed additional
*

tests to estabush aUowables for aD stres of Richmond limerta. Sheat allowables 6 allI

Ricteond Insens are based ce the average test failurt loads preseted in the TUGCO test
sports.

Computation of Bolt and Insert 14eds The 5%TC approach for computation of bolt
*

;
and insert loads depends on cenain modeling requiremena h structural analysis: a non-
linear interscace v% to evahuse the adequacy of the rod in the insert fbr combined
h= Mas, tenskm, and thear; and a hoe <ouple transfbreadon of boh bending moment to

,

compute insert ansion.
'

Frame Modeling of Tube to Insert Connections The 5%2C approach for evaluating
*

,

!
tubcao. insert connections establishes specific modeling requirements at specinei
structural knerfaces, kr.luding: tube steel and rod at the insen, the rod end attaching to
the insert, rod and attaching to the tube steel, and rod and tube steel. ,

!
* Testing of Richinood Inserts The SWTC approach uses the load capacity insert test

maults of two TUOCO test reports. For Richmond Insens, these test results are used to
mahl% the design allowables for plant service conditicns, to validate the interaction
agation for combined shear and tension, to establish the design stifthess for insert '

wcec&is, and to mahl% the design limits used to evaluate the effees of LOCA
thermal expansion. The TUOCO tests used previously to etamine the behavior of the

!connection art not used.
'

'

* TUGCO Mnite Dement Study The 5%TC approach to insert w..g&in qualification'

does not mJy on the previously performed TUGCO finite element study,

't
r
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I

14 cal Stress at Bolt Noles la Tubing SWEC praedures provide a ==haMagy and
; e
;

impienwriting tables for evaluating the local load capacity at bolt holes in struczural tube!
|( steet This methodology limits the local stmas in the boh hole vicinity. |

{ j
* Fatigue SWEC does not consider fadgue to be a relevant factor in thane connections,

and therefort does not include it in the design. !i

!
Improper Use of Richmond Allowables The SWEC methodology espins that the

*

i threaded rod and insen be evaluated separately, using specified allowables and
j irneracdon equations. ;

! Shear Distribution at Rkhmond Inserts SWEC procedures assume equal distribudon
e

; !
! of shear loads resulting hoca rod and hole fit up tolerances, where tubing is anchored by

two or mort Richmond Innens. However, during final aconciliadon, thsee designs will ;
j

be revicwed by SWEC to verify that unequal shear load sharing assumption is adequate.
,

! ;

! LOCA Thermal Espansion of Tube Steel. SWEC psocedures provide methods fbr
*

! evaluating the effecss of LOCA thermal expension of tubing on Rictenond Insen ,

connecdons. The method is based on RLCA Report RLCA/P142A)l46/009 (Agference!
'

| 7.18) which uses shear test results in combination with an elastk analysis of fdure to
estimate deformations. Ey applying a safety factor of 2 to these deformaations, designi
limits on inserthod deformations are estabushed for LOCA thermal expansion andj system awrhanicalloads.

I

| Specing at Rkhmond Inserts SWEC Correalve Acsion Prognen (SWEC CAP)is
; a

i

msponsible for collecting d structural anachment load information and performing final |;
evaluadon for d pipe support structural anachments, including Rlehmand Inserts.

'

.
!

{
|( rumorAnryev4w4rm ;

-

The fbliowing paragraphs describe the Third Party evaluadons of the SWEC mecods for the |
;

i
identified concems:

i ,

Facter of Safety The safety temor of 3 for sonnat, upset, and emergency loading
, e

!

1

condidons compiles with the Wadaa of the Rictenond Scmr Cesapany. Thei
,

aafety facnor of 2 lbr Anutted condidens is based on Amerdomi Cenersse fantmae (AQ) i
'

{ Standard M945 (Agference 7.15) using the results of tasa perfbaned by TVOCO. AC )

M9 t$ provides e industry experWhe basis fbr design of malsar safety
i

mlated conense structures. TUOCO does not have a licensing commitment to comply j
-

with this sandard for this application; however, thl is an acceptable standard for
ensablishing adequase margin. Tts 7U000 sem data indicanes that the scatter in the test

i

ifaDum loads is quhe unall, particular'y when compared to data for other types of
concmas andorages, indicating that the aliabGity of Ridunond Inserts is much greater
than that of sapansion hohs. A lower safety factoris accepsabis, based en she test data
and AQ MMS.

Use of the irserscdon equaden Ibr combined tension and ahear is eupponed by PCI
Technical Report, 'Qenactions fbr Precast Concrete Bulkhng". whidt suaes that a ;

tre.rneden equation (identical to that used by SWEC) npesarra a lower bound curve on j

insert test results. The matament is not limited to prostressed concrees. The appicationi'
of ibis equation was evalpased and determined by the TWrd Pany to be acceptable fbr the
Richmond Inssna without allance on confirmatory asets.

k
.
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* Concnte Strength Plant concrete strength was addrused in /ssue SpeeMc Aca'on Plan
(ISAP)!!.b Resuhs Report, titled Concrete Compreasive Strerigth,(A<ference 7./6) of the

( CPRT program.1his repon concluded that reasonable assurane exists that the minimum ~~

required design strength of 4000 psi was met. 1

Shear Stress Attwables for 1 1/2" Rkhmond Inserts The SWEC allowables are
*

based on average results obuined from TUGCO ter performed specifically for 1 1/2"
Richmond Insens. The test results are adjustad in accordance with ACI 349 85. The
safety factors discussed above are maintained. This is an acceptable basis to account for
variatioru in shear stnss allowables.

'

Computation of Bolt and Insert I. cads The SWEC methodology for computation of
e

bolt and insen loads provides a conservative evaluation of the rod and insert, which
adequately"coruiders bolt angularity, bolt bending due to shear in the tubing, and prying
action in the insen and the tube. The SWEC structural modeling procedurt rtsults in a
set of rod loads that yields conservative rod interaction values when compared to results
of detailed finite element studies performed by RLCA. The SWEC procedure for

|" transforming rod loads into insen loads resuhs in conservadve insen interaction values "

(using the PCI interaction equadon) when compared to the detailed RLCA studies. The
rod interncdon equation and allowables for SA 36 and A 193 Grade B7 materials, along;.
with the additional check for direct stress in A 193 material, provide a code acceptable
evaluation of the threaded rod in tension, shear, and bending. ,

Frame Modeling of Tube to Insert Connections The influence of structural modeling
*

on Richmond Insen qualification is discused above. The influence on support stiffness1
1 and member stresses is covered in Section 3.2.3.28, where it i: concluded that the

modeling is adequate and in compl3ance with ASME Section U1, Paragraph XVII 2420.
Brie 0y stated, the classical approach to modeling a connection based on an assumpdon of'
either a pinned or fixed connection is replaced with a more detailed model.

Testing of Richmond Inserts The represeruativeness of test to in plant conditions is
*

being evalumed under DSAP VM in Third Party /ssue Resolution Arport(IRR) .

DAP E C/S 515. (A<ference 7.17)

The coneem ressiding interpretation of TUOCO test results is acceptably resolved
because: a) the SWEC procedure for evaluating the tube steel to Richmond Insen
connection relies upon the RLCA analysis previously discussed, not on the TUGCO
connection tests previously used to justify the TUGCO methods, b) the SWEC procedure

=

appropriately adjusu insen capacities to account for the diffennce between plaru
concrete design strength and the concrete strength for the insest capacity tests, and c)
industry codes and standards (e.g. ACI 349) permit the averaging of test failurt results to
establish the design strength ofinsens.

Finite Element Study Because the SWEC approach does not use the simplified
.

screening method and does not rely on the previously performed analysis, this corcem is
irrelevant to the curnnt technical resolution. ~

Local Stress at Bolt Holes in Tubing Rjchmond Insert / tube steel wgtime utillze
._ *

large rectangular I inch thick washer plates which distribute the stress at the bok hole.
Under the maximum allowable ternion loads which can develop at 1 inch and 1 1/2 inch
connections for the sizes of tube steel used, the simplified SWEC local load capacity
methodology prtrvides an adequate means for evaluating local efrects at the loaded
connection hole. The model on which the SWEC methodology is based employs a

TN-87 7256 3 11 DAP.RR P.001, REV.1
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simplifying construct to calculate the struses in the bolt hole region. To verify the
adequacy of this analysis, addidonal anal >1es were performed by the Third Party using an
altemane methodeiogy. These separate anal >w: confirmed the acceptaNiity of the

3 SWEC methodology. !
'

i

Fatigue Since speci5c loads Idetined in the 5%TC procedures are dynamk, a separue
e

S%TC evaluation wu performed to coruider Ngh cyck fadgue u nquired by ASME
Section III. This evaluation cortfirmed that the lower thruhald limit of 20,000 cycles,
established in subsection NF. beJow wNch fadgue is not a concem, M11 not be ruched.

'

Spadng at Rkhmond Inserts . The 5%TC agroach provides a ceteralized*

comprehensive program for evaluating Rkhmond Iruem, coruidering effects of all '

nearby anchorageshleeves.

Improper Use of Ridimond Allowables The SWTC proceduni ensun that Richmond*

Insert connecdons Mll be property evaluated,

Shear Distribution at Rkhmond InsertsTube Steel Contwctioru The S%TC
e

proceduns provkle specific writtm criteria for the evaluadon of Richmeni Inserts used
,

'

in conjunction with tube steel. The Third Party conriders these methods adequate for
evaluating shear distribudon.

LOCA Thermal Expansion of Tube Steel The S%IC procedun for evaluating LOCA*

thermal expansion of Richmond Insert connecsed tube steelis bued oc the results of a
detailed analysis, RLCAN142&l 86009 (Asferece 7.18), performed by RLCA. To
verify the adequacy of this analysis, m$ditional analyses were performed by the Third '

Party using an altemate methodology. These separue anal >1es conhaned the
acceptability of the 5%TC methodology. ,

'

I CCWCLUSION

SWTC methodology adequarely addrenes the concems identified in tNs issue. This Isaur. is
: closed.

.

3.2.3.2 Local Pipe Strosses

ISSUE DESCRIPTION :

A conoem was raised that local pipe strenes at welded attachmerrts, such as lugs and tnartions,
were not being evaluated for comparison to pping stnss limits. Although the Code of Record
(Reference 7.6) does not contain speci8c requirements for the analysis of anwhments,it is
starviard practka to calculane stresses in the pipe that result from ruriert loads on the
attachments. Analysis of reinforcing pads armi danensional limitadons on ana]>tical methods are
two concerns ibat are related to evaluade of kr.41 pipe stresses.

. Thers are some frame supports at CPSES with uro rmi!al clearance. Normally. box frames are
!

designed with a gap to a!]ow for pipe radia! thermal growth. A concem wu raised that the
' diffenntial radial growth betwee the pipe and the support could result in unexeptably Ngh,

struses in the pipe and the support. For Class 2/3 piping, radial thermal expansion effects an ret
normally considered and the Code does not specify criteria for this type ofloading. SimDat,

; concerns were rained about cinched U-bolts and anchors. In theer cases, the effect can be
t

clusined as a circumfererdalline load. Another con:em wu raised regaiding the consequences
oflongitudinal line loads on piping. At a trune suport, the pipe rests Wth line contact on a

i 6 ,

i

!

! l
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i

crou member. Local stresses art induced in the pipe as a result of a support load at tNs line
contact. The local pipe sinu luue is evaluated in Engineering Evaluation DAP E P 002 wNehj
contains a detailed disesssion of the issue. ;

SWEC RESOLUnONMETH000t.OGYi

|
SWTC is evaluating local pipe susses as wetoed attachments. Procedures were developed for
common lugs and trunnions, including reinforcement pads. l.ocal strenes are added to the pipingi

stresses for comparison to Code allowables. Welding Research CouncilBulledn (Rderence 7.19)
(WRC) 107 methodology is followed for some of the configurations. Certain stuchment
dimensions an not within the WRC 107 recommended limits. SWEC has completed special
studies whichjustify the use of pocedures in these cases where the designs incorporate
dimensions outside the WRC recommended limiu and for unique designs such as plate anchors.

Design changes have eliminated zero gap frames and cinched U bolts, thus allowing for ndial1

thermal expansion. Radial thermal expansion local stresses are being evaluated for U bolts
(uncinched -einched U bolts have been deleted), stiff pipe clamps, and opposing trunnions. In

,

i
addition, SWEC has developed procedures to invesdgate radial thermal expansion artues at; anchors.

,

Procedures were alr.o defined for evaluating local pipe stresses at circumferential and longitudina!line loMs at supports.

; THIRD PARTY EVALUATION

SWEC has issued procedures for evaluating local pipe stnues at welded attachments and at
{

supports with circumferendal or longitudinal line loads. The computed stress values that art
;I compand to Code allowables are determined by addidon oflocal stresses to pipe stresses. This is

consistent with Code Cases N 318 2 and N 329 wNch represent essablished methodology. Code
,

Cases N 318 2 and N 329 use allowables from a later Code wNch are Ngher than he Code of
,

i
Recorti. These Ngher aDowables are also used for circumferential and longitudinalline lead

,

l

eyaluations. These Ngher allowables are considered acceptable by the Third Party for application| to local stresses in the cases analyrad by SWEC.

SWEC has deuDed (Mte element) ana! pes to jusdfy the procedures and' range of appilcability
for censin partmeren, and to qualify unique designs (truntt!ons with gussets, anchors,

7
i

attachtnents on fittings, esc). Such Mte eJement analyses an an acceptable means for addressing!
! the it, sue. A samp!c of thirteen Mte element analyses has been reviewed. Eigtt of these art

generic calculadons which justify precedures wNch including attachments on fittings, expandedj
beta limits, exparded Pitrife limits, non iturgral pMs, opposing trunnions, bearing pads, clampi

anchor local stress, and a Mte element model sensitivity study. Five of the calculations!
reviewed art qualifications of specinc support attachment designs.

As a result of the Mte e!anent analysis studies, several procedures forlocal stress evaluation
have been changed. Pipe local artaaes caused by radial thermal expansion are being evaluated

,

i
for support der'gns where they could be significart. The stresses are being added to piping

|
streues for cornparison to Code a!Jowables-tNs is a conservative approach for cas 2/3 piping.

1

CONCLUSONS

SWEC's approach (calculating local stresses and Mding local stresses to the pipe strenes for
comparison to piping allowables) adequately addresses the concems. This issue is closed.t
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3.2.3.3 Large Frame Wati To WaN And Floor To Colling Supports
. issue DESCAIPnCW!(
!

This issue is evaluated in Eagineering Evatuadon DAP E P 003 shich provides a detalled
i

discussion of the issue. In summary,',he concem is that in the des!gn evaluation oflarge frame1

wau to wan and Soor to.<eiling supports the following consideradons for frame or anchor boltsi wen ret explicitly included:
4

frame thermal expansion due to LOCA and cornalntnent ambient conditions,
e

nladve differendal displacements between the frame and tie building attachment points
e

i
fr.t seismic building movemenu and time degndet displacement etrocas, e.g., conentej creep, and ;

: e
cumulative efracts msulting from thermal expension, seismic, and time dependent
reladve movements. ;.

SWEC RESOLUTICWMETH000 LOGY

SWEC addresses the issue through analysis oc support modificadons as foDows:
,

With the exception of service water tunnel supports, large frame wad e wan or floor to-
, *
'

ceiling supports m modified to include slipJohns to accornmndate discrential :
; displacements and thermal expansion.
'

Service water tunnel supports exianding from wall to wall or Soor to<:ciling m
*

qualined forloading comNnadons that include frame thermal expandon, nladye t

i
differential building displw*merea due u seienic movemens,long eras concrose creep,
and live loads. Efects are evaluated cannulatively.,

:

Corner suports other than those attached e secondary waus are quahi using piping
o

needs only. Reladve building disple==m have been demonstrated to be insignificant [!
j

by SWEC. For supports spanning barnen building primary and ascondary walls, project
i

procedure CPPP 35 (A(erewe 7.25) has been issued e addreas such designs.
;

THIRO PAMTYEVMUADON

| The approach adopted by 3WEC addresses issue maolution by three marhada The modiacaden
of au large frame supports (except those in the service water tunne!) to include slip joints

:

!
eliminates the concern of diNensdal displacements for these supports. The ocsabination ofloads

! used to eyaluate large frame wan to waB and Door tycriling supporn in the service water tunnel ;

addrsaans the issus and the requitteena of subseceka NF 3231.l(s) of the ASME Code ;,

(Aeference 7 7) and the iment of Regulatory Oulde 1.124, Posidan 5.

l CONCLUS60Ng
: ,

!
The SWEC approach adequaely addmases this issue for wau to wad and Goor meeuing

.

:

i supports either by physical modifkaticm or by design qualification. SWEC memed e addres
! corner supports for significant OBE budding Jisplacements spanning primary and namrw9ary

.

;

j waus as d: fined in CPPP 35 is adequate to close thl lasue. '

f
I i

in
1

|
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3.2.3.4 Support System Stability

ISSUE DESCRIPTION
(

1

Cenain pipe supports were identified which appeared to be capable oflarge displacements. A
possible result of such displacements is a loss ofintended function, that is, the suppon might not|

restrain the pipe as modeled in the piping analysis. Such suppons are considered unstable. TheI

suppons in question have been grouped, for convenience, into the foUowing categories:
Box frames connected to struts or snubbers

*

t

U bolts connected to a single strut or snubber*

Trapeze suppons*

Column / strut assemblies*

Trunnion / strut assemblies*

For each of these categories, a displacement mechaeusm can be postulated that leads to a failure
to carry the intended load.1he technical issue is whether one can analytically demonstrate that
the postulated mechanism 4 do not occur under the set ofloading conditions imposed for the
qualification of piping. FIGURE 3.2 2 depicts a postulsted displacement wherein a box frame
moves along the axis of a pipe. A support which may undergo such displacement is considered
unstable because it may not perform as required or as modeled in the analysis.

The stability issue is evaluated in Engineering Evaluadoa DAP E P-004 which provides a morei

detailed discussion of the issue. A related issue is U bolt cinching, which is evaluated in'

Engineering Evaluation DAP E P 011.

t
SWEC RESOLUTION METHOOOLOGY,

SWEC addressed support system stability with the following solutions:
|

delete the potendaUy unstable supports from the analysis and physically remove tem
*

from the piping system,
'

redesign these supports, using a rigid configuration or standard hardware (e.g. pipe
*

clamps),

modify trapeze designs to ali=l** potential for large displacement.s, and
o

* develop analytical methods to confirm stability.

SWEC established a procedure for evaluating support funcdon and stabdity which includes the
specific types of design that were previously questioned and extends the evaluation to other
designs. Both support designers and piping analysts participate in these evaluations. The

;

evaluation !s performed for au piping analyses. This evaluation is intended to provide assurance!
that variations of the quesdonable configurations are also considered.

THIRO PARTY EVALUATION

The approach adopted by SWEC addresses the concem specificaDy for the types of suppons that
were previously chauenged, and also for every piping analysis, by performing evaluations for:

! stability. The implementation of this process is a significant factor in the determination by the
Third Party that the stability issue is comprehensively addressed. The SWEC solutions for

(
r

(
'
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|

|

has placed the major emphasis on support removal or redesign. Implementation of the SWECspecific support designs provide the basis for determining the adequacy of the approach. SWEC
'

ap;5 roach has resulted in elimination of two of the five categories of unstable design. The suppon
,

!( categories west treated in the following ways:

| Box frames Box frames connected to struts or snubbers were eliminated.
; e

U bolts U bolts connected to a single strut or snubber were eliminated.
*

Trapeze supports -Trapeze suppons were not entirely eliminated. The altemative
*

(

preferred by SWEC was to remove the suppon, or redesign to eliminate the trapeze, but
this was not mandatory. The cinched U bolt, however, was in all cases eliminated
Three types of trapeze modification were permitted. The displacement mechanisms for

.

these designs have been examined, and the designs have been determined to be stableI

Column / strut assemblies Analytical confirmadon of stability was employed only for
e .

!

columrVstrut assemblies, where classical buck. ling analysis techniques could be used to!

in Third Pany calculation DAP C.P 002. establish a criterion for adequacy. This criterion was confinned by independent analysis
i

Trunnion / strut assemblies The only potentially unstable support category not
e

specifically addressed by SWEC under the issue of suppon stability is the trunnion / strut
assembly. SWEC procedures, however, require a SWEC review of all suppons, and
SWEC has adequately defined the general requirement for achieving stability. A Third
Pany review of the specific configuration questioned by CASE indicated that the specific
concern was addressed by SWEC as part of their modeling promdures for supports and
by the methods used for local stress evaluation of trunnions!

CONCLUSION
!I

SWEC has established an approach addressing stability of support design that is acceptable to thei Third Pany. The stability issue is closed.

3.2.3.5 Generic Stiffness

ISSUE DESCRIPnON

Generic stiffness values were used to represent the pipe supports in the pipe stress analysis for
Class 2 and 3 systems. During the original support qualification, a 1/16" de!)ection criterion was

i
'

imposed as a check to er.sure that the stiffruas was representative of the generic value used. A
support stiffness criterion was not established. Extemal sources determined that for specific
lightly loaded supporu, the calculated stiffness was orden of magnitude lower than the generic
values. Since the rw3vi.e of the piping / support system is influenced by the stiffness of the
supports, the results of the pipe stress analysis may not be valid if generic values are used.

Additional concerns were raised regarding the methed used to calculate deflections or support
stiffness values. It was contended that the calculation should include the associated flexibilidesof all support components, i.e. U bolts, base plates, and the potential effects of ovenized boltholes.

Specific quesdons resulting from the generic stiffness issue are as follows:

is the piping response accurately predicted if generic stiffness values are used?
, e
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* Is the stiffness used in the piping analysis verified as being representadve of the actual
stiffness of theinstaDed support?

( * Does the calculadon of the support sdtfness account for the flexibility effects of all
support components?

'This issue is evaluated in Engineering Evaluadon DAP E P-005 which provides a more detaileddescripdon of the issue.
!

SWEC RESOLUTIONMETHODOLOGY
!

SWEC addressed the piping response aspect of the generic stiffness issue in SWEC report
"Generic Pipe Support Stiffness Values for Piping Analysis." This report documents the SWEC
determinadon of generic stiffness values to be used in the pipirq analysis and the minimum

;

suffness values below which calculated stiffnesses are used. The report concluded that for
stiffnesses exceedmg the minimum values, use of generic stiffnesses instead of calculated valuesi

wiD not result in significant variations in qualificadon parameters.

SWEC addassed the support validadon issue by implementing the foDowing sequence of steps
during the pipe / support system qualification process:

.

1) Generic stiffness values were established based on support type (e.g., rigid support,
anchor, snubber, etc.). The generic values were derived from a sample survey of
inmiled supports and am repentariye of the majority of sample supports considered.

!

2) Minimum stiffness values wen also established fbr each generic value defined. 'Ibese
minimum values were determined to define a stiffness range belciw each generic value
that would produce comparable pipe stress resuhs.

' 3) Prior to performing the piping analysis, each support stiffness was calculated based on
as built drawings and screened against the minimum valuca. If the calcdated value was

,

(
above the minimum value, generic stiffness values were used in the piping snalysis: if the!

ceculated value was below tin minimum yalue, calculated mimww were used. An
excepdon is made regardmg a pports that are to be modified or:=f M Por these
suppons, the generic value is mamuneA with "confirmadan required." Confirmation
required supports are to be designed to meet or exceed the minimum ariffanns values

| defined by Tables 310 81 through 310 8 3 of CPPP 7. Additionally, specific criteriat

were defined so that the analydcal value would be used when certain local condidons
existed (i.e., supports which restrain large masses or large axial runs) that may alter the
generic values.

SWEC concluded that using the generic ariffneen value produces no significant variadon in pipe
results. The stiffneas values used in the analysis are verified on this basis.

Addidonal SWEC confirmation of the generic stiffness method was provided in GENX 117, a
comparadve analysis study of five piping problems selected by the Third Party. A comparison of
results was made bd a analyses using the generic stiffness and the analyses using "actual"
(calculated) suffnesses for aD supports. (Agference 7.20). The problems were selected from
completed produedon analyses having higher than average numbers of supports where generic
values were used. The problems were not considered worst case but were considered
representative.

\
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SWEC addressed the issue of including the local Dexibilities of support components in the'

stiffness calculation ey the procedures defined in CPPP 7.

Class 2 and 3 pipe suppon sdffness was evaluated by methods prescribed in Attachment 4 18 of
.

\
CPPP 7. These methods include engineering judgment (inspection or comparison to simuar
designs with known stiffnesses), simple hand calculation, and detailed analysis. Attachment 418
also defines methods used to determine the stiffness of "special suppon types." ;

l

In addidon to the guidance given in Attachment 4-18, the following additional guidance is
provided for specinc details elsewhere in CPPP 7:

Attachment 4-4: Anchor stiffness values for Drilled in Exp Asion type Concrete
*

Anchors.

* Attachment 4 5: Stiffness values for a single tube with insen connections along one line
as the only means of structural anachment.

Attachment 4 8: Allowable stiffness rados between support structures (for dual
.

snubber /suut suppons using riser clamps).

* Attachment 412: U bolt Stiffness, Trapeze Crosspiece suffness, clamping stiffness of
U bolt and crosspiece.

l * Attachment 415: Stiffnesses of trunruon type anchors.
.

The{rocedures for calculadng support stiffness do not expUcidy address oversized telt boles'
tion 3.2.3.26 for a discussion of bolt hole clearances

,

|
<

THIRD PARTY EVALUATION

The Third Party evaluadon of the SWEC generic stiffness approach centered on the t; valuation of
:

,

i

the two sources of SWEC documentation; he SWEC report '' Generic Pipe Suppon Sdffness
Values for Piping Analysis" and the SWEC calculation GEh%117 summanzing the sample
verification results of the five problem comparison analyses.

This approach, developed by SWEC, as weZI as those used throughout the nuclear industry have
as their objective to provk,e a methodology to ewure that the sdffness values used in analysis are!

representative of the atual structures used in the plant. It is not industry practice to use actual'

calcuhted stiffhess for all supports and all analyses but rather to use generic values which provideacceptable results.

Industry approaches generaUy involve estamhing minimum sdffness (or sets of minimum
stiffness values) prior to the design of the supports. Usually a deflection criterion or frequency|
criterion is also used. In this case, however, it is different in that these minimum values were not
established prior to design and installation. The effect of this is that the suppons tend to be more
Dexible than if a minimum stiffness or frequency criterion had been used.1he object of SWEC's
methodology is to use generic values where appropriate and to use actual values for the softer
supports. This objective is considered by the Third Pany to be reasonable and praedcal.

;

Based on the number and degree of piping analysis parameters and the factors which innuence
the piping system qualificadon, the basis for acceptance of the generic approach focused on the
sample verification effort provided in GENX Il7 (R(cresce 7.20). The review of the SWEC
repon noted the analysis approach used "simplified piping models and fundamental engineering
principles." Third Pany concems were raised that the simplined piping models were not

1
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representative of actual configurations. The Third Pany acceptance of the SWEC approach to I
Igeneric stiffhess was therefore based on evaluadon of the sample analysis verification

documented in GENX 117. !
k

The results of the comparadve analyses of the problems selected by the Third Party were
revi:wed in detall. The conclusions are discussed below:

* Pipe Stresses The analysis using calculated stiffnen indicated increases in stress over
those calculated using generic stiffness at cenain locadons. These increases were

igenerallyless than 15%.
I

* Support Loads Support loads from the analysis using calculated stiffness indicated
increases in loads over those calculated using geruic sdffness by more than 15% in a
signi5 cant number ofinstances.

. Valve Accelerations Valve accelerations from the analysis using calculated stiffness
indicated increases in acceleradons over those calculated using generic stiffneas
signi5cantly more than 15%.

While the differences in the two analytical results were in some instances greater than 15%, the
i

1hird Pany agrees with SWEC that in general, with some additional considerations, there are
sufficient inherent safety factors associated with standard industry design practices so that
variations of this order of magnitude can be neglected. The various paramet:rs investigated in
the comparative analysis are discassed below:

* Piping Analysis -The 1hlid Party agrees that there is significant conservatism in the;

i simpilfled SIF approach n'ed in produedon piping design such that variadons of this
| nature can be neglected recognizing the overall inherent facers of safety.
!; * Support 14eds No documentation has been provided to demonstrate overan
!' conservatism such that the variations in loads can be neglected. SWECissued a Project

Memorandum requiring that during Anal reconciliadon, sl! highly loaded supports Se.,
those with loads greater than 85% of design capacity) will be reviewed by the Opoons
Review Committee to ensure that the use of the generic stiffbess approach on a systero
basis does not violate the overall factor of safety consideradon.1he SWBC procedural
requirements to review an highly loaded nrpports are suf5cient to ensure that potential

i variadons in support loads will not unacceptabiy compromise safety margins.

* Vahe Acceleratiores - Accurate modeling of arpports near large masses is important to
ensure accurate calculation of valve acceleradons. To ensure adequate representation,
SWEC has issued a Project Memorandum to review, during Snal reconciliadon, stiffness
reprwrestion near valves. In addition, SWEC has provided data which bdicate inherent
design margins for the acceleradon values used as design 11mits. Based upon this, the
Third Party believes that SWEC's position regarding overall design margins is
maintahmt

!

Based upon the above discussion, the Third Party considers the reasonableness of the approach to
i be confinned.

The detailed guidance for calculation of support stiffness including support component local
flexibility was also considered of sufficient accuracy to be consistent with the generic stiffness
methodology.

1|

|
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CONCLUSION

The method established by SWEC of accounting for support flexibility in the piping modelis( considered adequate. The generic stiffness issue is closed. !

:3.2.3.6 U Bohs Acting As Two Way Restraints

ISSUE DESCRIPTION

U bolts have been used at CPSES to anach piping to rigid support members. In the applications
in question, the U bolts are not cinched. Supports of this type were used when the piping analysisi

called for restraint in a single translational degree of freedom. Such supports are typicauy
referred to as one directionalstops. The intent was that the U bolt would provide restraint in a
direction paraDel to the axis of the threaded portion. No restraint was modeled in the lateral
direction, and no lateral loads were considered in the design of the support. The concern is that
insufficient space exists between the pipe and the U bolt in the lateral direction to permit the pipe
to move thermally and seismicaDy without contacting and loading the support. In effect,it was
alleged that the support acted in two directions and should have been modeled and designedaccordingly.

|

This issue is evaluated in Engineering Evaluation DAP E P. 006 which provides a more detaileddescripdon of the issue.

SWEC RESOLUTIONMETHODOLOGY

Resolution of the issue under the SWEC requdification program consists of:

* replacing aD uncinched U 6c!ts on pipes greater than 6-inch with a support that complies( with the analyzed function, an.1
,

* modeling aU uncinched U bolt supports on pipes 6 inch and less as two way restraints in
the piping analysis, ard qualifying the support for the resulting loads.

THIRD PARTYEVALUATION

U-bolts that continue to be used at CPSES, i.e.,6 inch and smaller, will be modeled and qualifiedI

as both axial and lateral restraints. The allowable loads for the U bolts are based on compliance
with ASME See: ion ID, Subsection NF, paragraph NF 3330 (Rg(erence 7.7). This is an adequate
basis for addressing the corc:m and qualifying the support in accordance with CPSES licensing
commitments.

CONCLUSIONS

:
SWEC has established an approach to address the issue that is acceptable. The issue is closed.

|

3.2.3.7 Friction Forces

ISSUE DESCRIPTION

The influence of friedon was considered to be inadequately and inconsistently addressed in the
|

support design calculations. For designs produced by certain design organizations, CASE
contended that:

the coefficient of friction was incorrect,*

I

|
.
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friction had been neglected for pipe movement less than 1/16" without justificadon.
*

the reduedon in friction load based on support stiffness was inconect, and
*

! * friction abould have been included for dynamic load cases but was not.

The friction forces issue is evaluated in Engineering Evaluation DAP.E P-007 wtdch provide.t a
more detailed discussion of the issue.

SWEC RESOLUTICW METHOD 0t.OGY

SWEC addassed the technical concerns as follows:

* The effect of friction at all sliding surfaces is considered in pipe support design
regardless of the size of the pipe displacement.

* A coefficient of friction value of 0.3 is used for all steel to steel friedon load assessments.
* The calculated friedon force is not reduced based on support stiffness.

* Frictice loads are included in all static and/or steady state load cases. Dynamic load
conditions am not included in the friction load evaluadon.

THIRD PARTYEVALUATION

The SWEC approach to friction forces eliminates the inconsistency concern. It also climinates
the concerns related to pipe movement and support stiffness affecting friction.

The use of a coeffident of fricsion of 0.3 is consistent with industry practice and is considered to
be su'11dently representative of the condidon that would exist at a contact point between the pipe
and support. The coeffident of friction wi!! vary bem a dynamic value for aliding contact,.

'

which is significantly less than 0.3, ar.d a static value conesocoding to zero movernent of the pipe
21stive to the support. It is not engineer 4 practice to anempt to quantify the time varying|

friction force or to use upper bound yalues. Tbc nuclear industry has adopted a pracdce of using
a value of approximately 0.3.

The industry practices ibr addressing frictico loads & dynamic conditions such as seismic
respocue varies to socy: extent: 1ewever, the prada=laman. practice is to neglect fHetice that might

t

i

develop due to dynamic anaditions. Under vibratory condidons, friction ibeces are lower thanl

those encountered in simple alkhng without vibratica.1he fricsion force that wocid occur would
also typically be intermhtent, because the surface contact is interrupted. These condidons are not
analyzed. Instead an industry practice is to establish a design practice that recognizes that the
forces am not likely to be significant in support design.1 bis pracdce is considered adequate.

\ CONCLUSCN

| The SWEC h to frictior forces in support design calculadons is acceptable. The friction
forces issue is closed.

I

i 3.2.3.8 AWS Versus ASME

ISSUE DESCRIPTWN

The issue arises from a CASE concem that the ASMEBoller and Preature Vessel Code (ASME
Code) does not adequately address aspects of weld design and welding procedures that are

! .

TN 87 7256 3 22 DAP RR.P 001, REV.1
{



|

essential to ensuring the adequacy of welds. Further 10CFR50 Appendix A General Design
Criteria I, nquires the establishment of appropriate standards, and, since the ASME Code is
inadequatn, The American Welding Society Structural Welding Code, AWS Dl.1 (AWS Code),

(- should be imposed. There are ten areas where the ASME Code was considered by CASE to be
inadequate. These are listed as numbered by CASE (R<ference 7.21):

1) Pre heat requirements for welds on plates over 3/4 inch thick
2)

Drag angle and work angles (which limit the space allowed for the welder to function)
3) Beta Factor for tube to tube welds

4) Multiplication factor and reduction factors for skewed "T" weld joints
5) Limitations on angularity for skewed "T"joints

>

Cal 5dadons for punching (actually a reduction factor for the weld) shear on step tube6)
joints

7) Lapjoint requirements

8) Design procedure forjoint of tube to tube with Beta equal to 1.0
9) Calculation for effective throat of flare bevel weJds
10) Limitations on weld sizes relative to plate thicknesses

Additionally, the appropriateness of the CPSES welding procedures for weave welding, downhill
welding, preheat requirements, and cap welding were questioned.

|

The AWS versus ASME issue is evaluated in Engineering Evaluadon DAP E P 008 which
provides a more detailed discunion of the issue.

i -

SWEC RESCLUTIONMETHODOLOGY

Items (3), (4),(5), (6), (8), (9), and (10) is listed above, are welding design aspects. Items (4),
I

I

(5), and (10) m dimed in Section 3.2.3.25 as pet of the Skewed "'1" Joint Wejd issue and the
"Undersized Fdlet Welds" issue, liems (3), (6), and (8) are discussed in Section 3.2.3.20, as part
of the Tube Steel and Wide Flange Web Stresses W Connections issue. The remaining areas of( the AWS tersus ASME (mas 1,2,7, and 9) m discussed further in this section.

THIRD PARTYEVALUATION

Of the ten numbered items discussed in this section, three relate to welding procedures,i.e. Items
i

(1), (2), and (7). Weave welding, downhill welding, preheat requirements, and cap welding are
also related to welding procedures. The principal issue, as stated by the NRC staff and accepted
by the ASLB, was "whether welding procedures qualified by test in accordance with the AShE
Code m adequate in light r f AWS requirements for prequalified welds". Using the NRC staff
comparison of ASME and AWS and their review of TUGCO welding procedures, the ASLB was
able to reach a conclusion. On June 29,1984, ASLB ruled L5al, "Applicant's compliance with
ASME Code has been adequate to assure se safety ofits welding procedures with respect to
welding parameters in this issue." The Third Party evaluation of the welding procedures portion

,

of this issue is based on that decision.
.

k
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NRC staff examinadon of this subject, and in panicular the ASLB decision, leads to the
conclusion that a Third Pany review of TUGCO pmcedures is not requind. Additionally, there is
nothing to indicate that the weld procedure concems would impact SWEC design practims.

k
Item number (9) was a design issue closed by the AULB on December 28,1983, and is therefort.

!a closed issue. An aspect related to this issue is weld design associated with structural tube
outside comer radius. This is discussed in Section 3.2.3.10, Section Properties. i

i CONCLUSION

There is no need to evaluate the adequacy of TUGCO welding procedures, because the NRC staff
i

and ASLB have concluded they are Emptable with respect to this issue. The design related
aspecu are addressed in Sections 3.2.3.20 and 3.2.3.25. This issue is closed.

3.2.3.9 A500 Grade B Tube Steel:

ISSUE DESCRIPTION

Pipe supports at CPSES, using A 500 Grade B tube steel, were designed based on 42 ksi yield
stress. This was in accordance with ASME Supplement 9 of Code Case N71. Supplanent 10
lowered the design yield stress to 36 ksi. It was contended that these supports shoulC 2
redesigned using the a!!owable based on the lower yield stress in Supplement 10. There was also
a concem that the ductility of A 500 Grade B steel was too low.

|
This issue is evaluated under Engineering DAP E P 009 which provides a detailed description of( the issue.

:

SWEC RESOLUDONMETHOOOLOGY\t

The methodo!ogy used in requalificadon of pipe supports is as follows:

* Supports designed using A 500, Ora $e B tube steel will be qualified using an allowableyield stress of 36 kai.
.

L ..

* 1 hose aspports not qualifying with a 36 kai yield stress will be qualified using an
a!!owable yield stress of 42 kai and marked *Conannadon Required". The
"Conannsdon Required" will be removed upon issuance of a later ==;4=*ar to Code
Case N71, which is ==*3d to retum the allowable yield stress to 42 kai.

THIRD PARTYEVALU4710N
.

ASME considen A 500 Grade B tube steel to be an acceptable material for use in support design
by vinue ofits inclusion in Code Case N71, Since use of the material complies with the Code
and the NRC has 74 this code case in Regulatory Guide 1.85,its use is in compliance with
11)GCO lleensing <mmitments and is therefore r~p*Me.

Regarding the concem over an aceptable yield stress for A500 Grade B tube steel, Sh
9 and 10 of Code Case N71 have been adopted by the NRC under Regulatory Ouide 1.85,
Revisions 18 and 20, respectrvely. A response from the ASME regarding this lasue confirmed
that (1) the yield stress for A 500 Grade B tube steel was reduced to 36 ksi in Code Case N71 10
to address the slight reduedon in yield strength which occun in the heat affected zone of

i

| weldments, and (2) 36 kai was a conservadye lower bound value.
|

|
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The initial SWEC approach, using a design aUowable based on 36 ksi yield stress is consistent
with the more conservative position taken by the ASME and is acceptable on that basis. The
acceptance of 42 ksi by the ASME would be an acceptable basis for aDowing the increase in yield|
stress. The ASME has full knowledge of the issue and their decision constitutes a reasoned'

industry consensus. If the ASME revises the yield stress to 42 ksi there will be a sufficient basis
for removing the "Confirmation Required" status of the supports.

l

concwston !

!

The SWEC approach of identifying and tracking those supports that were qualified using the
higher allowable yield stress permitted by Code Case N719 ensures that appropriate values will
be used in the final designs. This issue is closed.

3.2.3.10 Section Properties

ISSUE DESCRIPTION

Section properties of structural tubing are properties entirely dependent upon the geometric
configuration and dimensions of the tubing cross section. An example is moment ofinertia.

! Such properties are used in structural calculations of member stresses and stiffness. The valuesi

for commercially available structural tubing as tabulated in the American Istitute ofSreet
Costruction (AISC) Manual of Steel Constraction and in various other industry publications;
however, the properties differ from publiadon to publication. The differences can be shown to

i

depend primarily on the comer radius used to calculate the values. Four concerns deve!opedregarding this corner radius:

* CASE contended that steel milled prior to 1980 had a different comer radius thar, that
milled after 1980, the date corresponding to the issuarr:e of the 8th Edition of the AISC
Manual.i

* CASE contended that the AISC manual was the appropriate source for section properties.
but that both the 7th and 8th Editions had to be used, depending on the date that the steel
was fabricated.

* There was a concem that flare bevel welds for tube-to-tube connecsions could be
adversely affected by the dimensional fit up at the corner.

,

h
* There was also a concem that the effect of boh holes on section properties had not been

| considered.

The section properties issue is evaluated in Engineering Evaluation DAP E P 010 which provides
a more detailed discussion of the issue.

;

SWEC RESOLUTION METHODOLOGY
!

The technical ooncems relating to section properties are addressed as follows:

* SWEC performed an industry survey and determined that standard milling tolerances did
not change during the CPSES procuarnent of structural tubing and the properties
assumed are consistent with the 8th Edition of the manual. For the requa!Jfication of pipe
supports, the section properties of structural tubing are taken from the 8th Edition of the
AISC Manual.

i

.

|
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To addreas the concem rela 44 to care bevel welds, SWEC performed tests to establish a*

basis for the effecdve weld throat calculadort A emple ofinstalled supports was {
"\ measured to determine comer radius. This was compand to the assumed AWS DI.1

|
configuradon, i.e., a comer radius of twice the tube steel thickness. See FIGURE 3.2 3 j
for samples with the AWS configuradon which would provide weld penetradort SWEC j
uses a throat equal to t minus 1/16 inch where t is the tube steel thickness in inches. For

I
configurations that were more limiting with respect to weld penetration, specimens were '

welded and the effecdve throat measured. This resulted in a SWEC requirement to
design welds on 2 x 2 x 1/4 and 2 x 2 x 3/16 inch tube steel unng an effecdve throat2

equal to t minus 1/8 inch. These were the only tube steel sizes requinns a reduction of
the efrective throat, i.e.,less than t minus 1/16 inch.

SWEC addresses the effect of bok holes on section properties in accordance with ASME*

Secdon III, Appendix XVII, which allows the designer to neglect the effect of a hole,
provided the reduedon in cross secdonal area does not exceed 15 percent of the cross
sectional area.

THIRO PARTY EVALUATION

The Third Party evaluadon results are summarized as foDows:
!

The AISC Manual is an acceptable source for section properties. It is a recognized*

industry standard and is commonly used throughout the nuclear industry for this purpose.
The 7th and 8th Edidens have alightly different velues for secnon properties.1he 8th
Edidon states that the properties are exact or slightly conservative, and there is no
evidence that standard milling practice changed in 1980, or at any other time during
CPSES procurernent.11e A!SC Manual chapter dtled "Standard Mill Practice" did not

g change for structural tubing between the 7th and 8th edition, indicating that no milling
practice change was noted by the AISC. The SWEC survey also supports this point.

'

The 8th Edidon prope: ties are based on an assumed outside comer radius equal to twice*

the tube steel wall thickness Based on the dimensions taken in the SWEC sample, that
assumed radius is a reasonable basis for determhung sectico properties. It had been
mrmeMad by CASE that a radius of three times the tube steel wall thiciness might be ,

more appropriate. This mrnarnion was not suharmariated by the physical measure uents.
1h: AISC Manual, the SWEC survey of milling practice, and the physical measurements
taken for a sample of tube steal all support the conclusion that the 8th Edidon is an
adequate source of section properties for tube steet In the absence of any data that
supports a contrary posidon, the use of the 8th Edidon is evaluased to be E=;tahle.

The SWEC procedure generally applied for calculating weld throat, i.e., t minus 1/16*

inch, is conservative with respect to the weld throat permitted by AWS D1,1, provided
i the AWS assumed geometry or a geometry allowing greater weld penetradon is achieved.

SWEC's method is conservative in such cases, because the throat is reduced 1/16 below
the AWS value.

|'

In the process of sampling tube steel dimensions, a geometric conf!guratice wase

identified by SWEC that has an effect on the capacity of a flare bevel weld ibr a matched
tube steel connection. FIGURE 3.2 3 depicts the difference bdw the configuration
typically assumed and the actual ccmflguration. As a result of the difference, the
opportunity to achieve weld enetration is lessened, which has an adverse effect on weld I

J

throat. For such cases the tens performed by SWEC to arrive at a calculation method,i

! l.c., t .1/8 inch, are an accepable means for qualifying the welds.
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1

Compliance with ASME Secdon III, Appendix XVII as a means of considering the efrect
e

i

of bolt holes on secdon propenies,is an acceptable basis for addressing the concem. For!
critical bend'ng secdons, the section properties are reduced if the area of the side of the

'

~(
member is reduced by 15%. This is an appropriately conservadve interpretation of theASME rule.

CONCLUSION

The approaches for addressing the three aspects of the secdon propeny issue are acceptable. Theissue is closed.

3.2.3.11 Cinched U Botts

ISSUE DESCRIPTION

U bolts were used instead of pipe clamps on some single rtrut or snubber pipe supports in the
original design. Stability of these supports was questioned because of the possibility of the U-
bolts rotating about the axis of the run pipe. As a response to the stability issue, cinching of the
U bolts (installation to a specific torque) was proposed as a design fix. However, the cinching of
U bolts resulted in additional technical concerns. These included:

assurance of adequate preload through plant life,
*

preload torque relationship,e

adequacy of SA 36 material for the preload application.
e

U bolt stresses including eNects of preload
*

radial therm al exparasion eNects, and*

i

* Wind pipe stresses at stiff pipe clamps sie alsc a coram, based on concems stmilar
to those raised for cinched bolts.

,

The cinched U bolt issue is evaluated in Ergineering Evaluation DAP E P 011 which contains a
,

l
h@d discussion of tne lasue. The local pipe stress aspects are evaluated in Engriceringr

Evaluation DAP E P 002. , - '

'

SWEC RESOLUTIOV ME1HOMMy

SWEC is eliminating all emched U bohs at pipe supports.

7HIRD PARTYEVALUATICN

Eliminating cinched U bolts tJiminates the concems. The function of the stiff clamp has been
reviewed with respect to all concems raised for emched U bolts, and it has been determined that
the concerns are not valid based on the SWEC qualification procedures employed for sdff pipe
clamps.14 cal stresses for stiff clamps are die-A in Section 3.2.3.2 and that aspect of stiff

|

;
clamps is adequately addressed by SWEC.

i

CONCLUSIONS

SWEC has elected to elimitate the concems regarding cinched U bolts by elimlwing them. Stiff
pipe clamps are adequately addressed forlocal pipe stress. The issue is closed,

s .

I
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3.2.3.12 Axial /RotationalRestraints .

ISSUE DESCRIPTICWl'
Cenain axial and/or trapeze type suppons at CPSES use welded lug or tmnnion attachments to
transferloads to frames or component hardware. The concems regarding these specific types of1

!supports are summarized as follows:
!

Eccentric loading, which can result fmm efrects such as differential snubber lock up r.nd'

e
l

suppon steel stiffness variadons, must be considered in the design process.
i

Snubber end clearance effects may cause significant increase in loads, or invalidate linear
e

analysis results.

Multiple lug configurations must consider a conservadve loading distribudon for lug and
*

frame design.

Insufficient clearances or eccentricities may exen rotadonal restraint on the pipe,
*

Rotational restraint effect must be treated as a primary stress for the support design.
e

The axial / rotational restraint issue is evaluated in Engineering Evaluation DAP E P-012 which
-

contains a detalled discussion of the issue. Related issues a discussed in the following
Engineering Evaluations:

Local Stress (Pipe) DAP E.P 002e

Generic Stiffness DAP E-P-005 '

e

Gaps DAP E P013e

SWEC RESOLUTIONMETHO%v.OGY
<

SWEC addressed the above conans by separately considering integral dual component support,
non integral dual cecaponent supports, and lug / frame.

Integra!Jy attached supports (including those which m welded to pads which m welded to the
pipe) were addrestad by irsegrat:og the geomecy of the trunnions into the prping modej.

,

i
Additienally the design loads, obtained directly from the analysis, were lacreased by 20% to
account for different.al snubber lock up.

4

Non. integral dual struthnubber axial supports (including frame / lug type) m modeled as single
,

translational suppons and each component is designed for 75% of the total load from the stress
analysis. Four lugs a typicauy used for non integral axial clarap suppons. Each lug is qualified
to 50% of the total load for dual component supports modeled as a single component.

Where significant variations in stiffness exist in the two sides of the support, the support
component on the softer side wiu be physicaDy removed and the eccentricity modeled into the
piping analysis. For such eccentrically modeled supports, the load for each lug is based on stades

! with the assumption that au of the moment is reacted at the lugs, i.e., the clamp to pipe
connection does not resist the moment.

Cinched U Bolt trapeze supports a being eliminated.
i

|
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!

Lugs for rigid frame type axjal testraints are each qualified for the total load if only two lugs are
used, or 50% of the total load if four lugs are preseru. The total load will be distributed to half the
lugs which will produce the most crideal stress in the frame.

Analysis ofload distribution at lug / frame interfaces will be based on an assumption that will
maximize cridcal stress in the frame.

Support stresses resulting from rotational restraints effects will be treated as primary stress for
both truegral and non integral supports.

THIRO PARTY EVALUATION
P

1he use of a 20% incnase in load to account for differential snubber lockup on integrally
attached supports is appropriate for matched snubbers.

SWEC is reviewing the vendor data to enrurt that paired snubbers are matched. Where ,

necessary, modl5 cations will be made to achieve this. SWEC calculations to support the load
distribution for dual strut / snubbers modeled as single axial restraint were reviewed, and it is
concluded that the 75% load, which assumes an increase of 50% of the load for each half of the
dual support, is adequately conservative.

I
For non integral dual strut / snubber supports that are modined by reinoval of one snubber / strut,

! support eccentricities and configurations are modeled into the piping analysia, thereby adequately'

addressing the rotational restraint. lead distribudons are sufficiently accurate and adequate.

Supports modeled as single / axial (e.g., frame / lug type and clamps with dual snubbers / struts) do
not consider rotational restraint of the piping. SWEC has issued a preadun wtsch evaluates

'

{( pipe / support conditions during final reconciliadon to determine if there are conditions which win,

produce unusually large pipe rotations. Evaluations of supports will be conducsed if required toi

inclwie the effecss of pipe rotadons.!

The SWEC method for determining load distribution an muhiple lugs is consided both
r**wmhle pd conservative based on the close lug / frame gap solerances.

The SWEC agproach to evaluating suppet/bame stresses based on a wW criticaDy applied
load distribution is reasonable and acaptable based on simple stanes

-

1he approach to evaluadog constraint of free end dl=l*~=ent is cmsistent with the ASME
;

i

I Code.

End clearance effects are evaluated in the Engineering Evaluation of the Gaps issue
(DAP E P 013).

CONCLUSCN

1he SWEC approach to resolving this issue is considered adequate based on the guidance
provided in the SWEC procedures. The axiaVnxational ratraint issue is ekmed.

,

i

|
'

(
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3.2.3.13 Gaps
i

ISSUE DESCRIPTION I
'

The concem was raised that the piping analysis does not adequately account for the effect of gaps
in the piping /suppon system. The specific gaps of concem are:

excessive clearance between pipe and supports in the loaded direedons,
*

inadequate lateral clearance for U bolts,e

excessive clearance between Hild expansion anchors and the bolt holes in the base plate,
e

and

* excessive clearance between Richmond Insert threaded rods and the tube steel bolt holes.
The first of these is discussed in this section based on Engineering Evaluado,.
DAP-E P Ol3. The general concem was the applicability of a linear clastic analysis to predict the
piping system response given that the actual system contains gaps.

The adequacy of U bolt lateral clearance is discussed in Secdon 3.2.3.6 based on Engineering
Evaluation DAP E P 006. Bolt hole clearance for Hiltis is discussed in Section 3.2.3.26 based on
Engineering Evaluation DAP E P.028. Richmond Insert bolt hole clearances are discussed in
3.2.3.1 based on Engineering Evaluation DAP E P-001.

SWEC RESOLUTIONMETHODOt.OGY,

i

'Ihe pipe / support gap clearances to be used by SWEC in designs are listed in Tab!c 1 A,
Attachmerg 411 of CPPP 7. ,

\\'

7HIRD PARTY EVALUATION

Table I A Attachment 4 of CPPP 7, Rev. 2 specifies clearances that allow a maximum 1/8 inch:
!

gap. This is consistent with sundard industry practice. It is accepted throughout the industry that
linear analysis, which does not model gaps, is an appropriate mears of snalyring piping and this
applies to piping syssems that have 1/8 inch gap. This is predicated on the assumpdon that the
linear analysis is a sufficiently accurate means for calculadng the itsponse of piping and loads on*

supports. On the basis that SWEC is applying wyed industry prsctices, the pracsice is
considered acceptable.

l

CONCLUSIONS

The SWEC approach to pipe / support clearances is acceptable. This issue is closed.

3.2.3.14 Seismic Design Load Specification
!
\

ISSUE DESCRIPTION

The seismic design load specificadon issue is comprised of several miscellaneous concerns
regarding the adequate specification of conservadve design criteria. The extemal source concems
are summarized as follows:

* Analysis procedures allowed a dplamic amplificadon factor of 1.0 for equivalent static
analysis. No justificadon was provided, tot justification is required by the CPSES

| FSAR..

|
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NRC Regulatory Guide 1.61 is not conservative.
o

NRC Regulatory Guide 1.61 tequires the use of the lower OBE dampening values for the
*

( SSE spectra for design of active components, e.g. active valves. Extemal Sources
interpret this to apply to analysis of piping systems, which are passive,if an active valveis part of the system

Analyses of stress proNems with bo h large and small bore piping incorrectly employed
o

the less conservative, higher dampened spectra for large bore piping.
* Spectra used did rr.t envelope all the applicaNe spectra.

* Observadon that emergency design loads sometimes exceed faulted loads led to a
presumpdon that errors in the determination of the loads may have been made.

The seismic design load specification issue was evaluated in Engineering Evaluadon
DAP E P-014 which provides a detailed discussion of the issue.

SWEC RESOLUTION METHOD 0t.0GY

!
SWEC procedures require a dpamic amplification factor of 1.5 for equivalent natic analysis,; unless otherwisejustified.

SWEC's approach to resolving damping concems is to apply industry accepted standards which
specify damping values for qualification of piping systems. This incJudes NRC Regulatory
Guide 1.61 and the NRC approved (Reference 7.22) usage of the more recent ASME Code Case
N-411, which recognizes the variaNe damping relative to systems frequency. *!be concem
regarding reduced damping for active components is not considered to be 'applicaNe to piping
analysis. Such reductions are not consistent with industry practice for piping. SWEC procedures
require that piping systems containing mixed pipe sizes above and below 12 inch nominal be

f g

evaluated with the lower damping values.

SWEC envelopes spectra or uses multiple response spectra input. The latter opdon is not used
,

with N 41I spectra.

Irrglementation of SWEC corporsse quality assurmice procedures is intended to resolve concemsreganhng random errcrs-
i
'

THIRD PARTY EVALUA110N

| The concems raised are of three types:

1) equivalent static analysis criteria,

2) damping criteria, and

3) implementadon of various criteria.

1he use of a 1.5 factor for equivalent stade analysis is the approach accepted by the NRC and
used throughout the industry as a conservative calculation. It is an acceptaNe practice.

The SWEC approach to addressing the spectra damping is considered acceptable . NRC
Regulatory Guide 1.61 has long been the industry accepted basis for licensing of rtuelear power;
plants. The results of more recent industry studies are reflected in Code Case N 411 which hasi

;

(

TN 87 7256 3 32 DAP RR P 001, REV.1

l

!
_ _ _ - - - - - - - - - - - - - - - -



been approved for use by the NRC on other nuclear plants and specificaDy for CPSES (Reference7.22).

(
Cenzin requirements were established as NRC conditions for the use of N-411 at CPSES. These
were primarily documentation requirements. For example, au pipe stress packages that use Code
Case N-411 are to be identified in the FSAR. Compliance with such requirements does not
directly relate to the assessment of technical methodology. Other requirements were ast.ociated
with walkdown programs that foUow the completion of analysis. It has been determined that the
requirements can be satisfied by SWEC walkdown programs and the stability evaluadons
included in CPPP-6 and CPPP 9; however, the adequacy of the technical approach to damping is
not dependent on completion of such programs. Therefore, the walkdown procedure has not been
evaluated as pan of this issue. One requirement is that N-411 damping is not to be used for time
history analysis. SWEC complies with this.

SWEC's position regarding reduced damping for active components is acceptable and consistentwith industry practice.

The other resolutions addressing random errors ofincorreedy damped spectra selection and the
specific procedure errors are considered to be adequately :.ddressed by SWEC corporate and/orproject procedures.

CONCLUSION

SWEC has provided an acceptable approach to address seismic design load specification
consistent with that utilized by the industry. The seismic design load specification issue is closed.

3.2.3.15 Support Mass Effects On Pipirg(

ISSUE DESCRIPTION

lt was alleged that Gibbs and Hill procedurer did not specify how or when suppon mass should
have been included in the CPSES piping analysis. The result was inconsistent rad potentiaDy
inadequate accounting of suppon mass efreas in the prediction of piping dynamic response and
stress. Specide concerns were the related effects of eccentric suppon mass on piping rsponseI
for evkh: sting dynamic loads, including Duid transient induced leads. The suppen mass issue is
evaluated in Engir.cering Evaluation DAP E P-015 which provides a more detaHed discussion ofthe issue.

SWEC RESOLUTIONMETHODOLOGY

SWEC wiD consider support mass in 'he analysis of all CPSES piping systems. Project
procedures have been issued which address common support configurations for standard
component type suppons, hiling the component mass or portions of mass which are to be
modeled concentrically or eccentrically in the piping model. In addition to the guidelines for
modeling support mass effects in the piping model, methods for evaluating changes in suppon
mass effect on piping response, due to design or installadon deviations, have been described.

THIRD PARTYEVALUATION
:

The methods described in the SWEC procedures address the majority of suppon hardware in
sufficient detail. Other component suppon hardware can be addressed by extrapolating from the
data in the procedures.. The SWEC procedures do not address certain other types of suppons,

,
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l

e.g., structural frames or cantilever supports. The significance of the effect of the mus of these
;

types of supports is dependent on both the mus and stiffness of the support. This aspect has been
assessed by reviewing a selection of specific designs and it was determined that the practice ofi
modeling stiffness and evaluating self weight excitation provide an adequate means of
considenng the mass effect for the type of designs encountered.

As pan of the assessment of this issue a review was conducted of an aspect of suppon mass
modeling which extended beyond the level of detail provided in procedures. For certain trapeze
design modificadons in limited use, it is possible for the suppon mass to act only in two of the
thste directions. The NUPIPE SW Program has the capability to model directional mass. The
caution provided by SWEC procedures are adequate for evaluating "special situations." The
Third Party cor2siders these adequate for closure of this issue.

CONCLUSION

SWEC has provided guidelines for considering support mass, including eccentric support ma.ss
effects, in the piping model which are adequate. The issue of support mass effects on pipinganalysis is closed.

3.2.3.16 Mass Point Spacing

ISSUE DESCRIPTION

Gibbs & Hill procedures for CPSES established requirements for minimum spacing of mass
points in the piping model, to predict an accurne response to dynamic loadings. The piping
analysis myiewed by Cygna did not comply with the established requirements. In addidon, the
computer program used (ADLPIPE Version C)imprope.riy lumped concentrated man;es.1he
primary is:ue is adherence to established requirements for mass point spacing The mass point

,

spacing issue was evaluated in Engineering Evaluadon DAP E P-017 which coatains a detailed
discussion of the issue.;

SWEC RES0WDONMETH000 LOGY

| SWEC moda,liag guidelines specify wh:re lumped mass points are to be beated in the piping
| analysis . To assure adherence to these mquirements, SWEC has ix!uded mass point spacing as; a review item in the analysis dw+1!=tt
,

THIRD PARTYEVALUADON

The review of the SWEC requirements indicates that the lumped mass points will be sufficientlyj

accurate to capture dynamic chameteristics. The evaluation of SWEC formulations is contained
;

I
in DAP calculatie number DAP-C P-003. The inclusloo of mass poirs spacing as a specific
checklist item provides adequate assurance that the estabhshed guidelines are verified bo& for
manuaDy derived and automadca!!y generated mass point spacing.

CONCLUSIONS

The SWEC procedures provide adequate guidelines for locating lumped mass points in a piping
model. The mass point spacing issue is closed.

|

i
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3.2.3.17 High Frequency Mass Participation

ISSUE DESCRIPTION
!k

The pipe stress analyses conducted by Gibbs & Mill did r:ot comply with CPSES FSAR
requirements in that there was no assurance provided that the potential inclusion of Ngher
frequency modes in response spectrum analyses would not inemase system response by more
than 10% of that predicted up to the cutoff frequency. 'This high frequency mass participation
issue was evaluated in Engineering Evaluation DAP E P 018 which provides a detailed
dis:ussion of the issue.

SWEC RESOLUTIONMETHODOLOGY

SWEC has addressed this issue by requiring one of the following:

* Perform amplified response spectrum (ARS) modal analysis up to a 50 Hz cutoff
frequency using NUPIPE SW V04/LO2 with the Ngh frequency missing mass correction
option chosen.

* Perform a NUPIPE ARS analysis with a 50 Hz cutoff frequency without the missing
mass cornetion opdon chosen. Combine these results with the resuhs from an equivalent

[

l

static analysis for the zero period acceleration (ZPA). The combination is by SRSS in
each of three orthogonal directions.

The above criteria are specified in the cunent project procedures. In addition, Ngh frequency
mass correction is specifically included in SWEC's pipe stress analysis checklist as a tevicw
item.

THIRO PARTYEVALUATION,

The two methods permitted in SWEC procedures addressing the concem for respor.se of higher
frequency modes were reviewed. 'the NUP!PE missing mass conection is an approach based on
technical meth:ds described in published papers that have been subjected to peer revicw. The
methods are in common une and have achieved acceptance by toth the NRC and the industry.
'Ihis is the basis for an:eping ins method 5or CPSES.,

I

The second method was in common use prior to the evallability of missing mass correction
'

methods. It is a conservative meant of bounding the response.

CONCLUSbON

SWEC has established an approach to resolution of the high frequency mass participation issuei

that is ~**. '!he Ngh frequercy mass participation issue is closed.

3.2.3.18 Fluid Transients

ISSUE DESCRIPTION !
!

Several indirectly related concems were raised relative to design of piping systems for fluid
;

|transients.
I

Two of the concems are related to assumptions reganiing Main Steam Sgery/Religf Valve (S/RV)
discharge loads. These are:

.

TN 47 7256 3 35 DAP RR P 001, REV.1



~

.

* Dow distribudon in Crosby dual port S/RVs for the purpose of developing moment loads
and stresses on the Main Steam line, and

g
conservatism of assumptions regarding multiple S/RV actuadon sequence used to

*
-

evaluate the maximum instartaneous stress in the Main Steam piping system.

'!he remaining concerns are related to analysis / design requirements and acceptance criteria
specihcally addressing the unique characteristics of fluid transient loads. These are:

rigid frame geps in unrestrained directions for fluid transients,
*

criteria or requirements to validate time step selecdon for time history analysis, and
e

* consideration of steady mate versus dynamic Culd transient loads in piping systemssupponed by squbbers.

The fluid transients issue was evaluated in Engineering Evaluadon DAP E P419 which provides
a detailed discussion of the issue.

SWEC RESOWTIONMETHODOLOGY

SWEC's approach to addressing the fluid transient issue is to develop conservative design irputs
,

and loading criteria.

Concerns regarding Main Steam S/RV loading have been verified with the vendor, and work is
underway to develop conservative piping response to single and multiple S/RV actuadon.

a

*Ihe specific concems tegarding analysis / design requirements and acceptance criteria are L

addressed in project procedures as follows:

(
Clearance requiremeras are addtessed by requiring the transmittal of piping

*

displacements for all pipe loadings, combined in accordance with the loading
l combinations, to the pipe support design group for acceptance,

',

( * Guidelines are provided for determining time seps and cutoff frequencies in a time
history aralysis and reviewing resuhs for reasonablenes.

* General guidelines are provided for consideration of the type ofloading (static or
dynamic) for modeling snubbers in the piping analysis.

!

\

THIRD PARTYEVALUATION

'!he SWEC approach to resolving the concems is sufficiently detailed to provide assurance that
specific concerns will be adequately addressed. The more general concern, regarding the

'

adequacy of overall design criteria and procedures to address the consideration of fluid transients,
is partially addreased by the procedures. Review of the issues and SWEC procedures indicates

'

that the attention to Guid transient related design requirements is adequately consistent with
general practice. However, because it is not general practice to proceduralize most aspecss of
Guid transients design and analysis activities, implementation review was required to confirm the
adequate consideration of a!! related design criteria. '

{
The Third Party's review of culd transients impkroentation was conducted tivough two tasks!
which paralleled the SWEC activities: Arst, the identincation of significant events, and; second,|
the quantincation of fluid transient loads from these everts. The Chemical and Volume Controli

System (CVCS) and the Main Steam System were selected as subjects for this review.t

'
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Task 1: The first task was a review of the identificadon of(screening for) significant fluid
transient events. The System Informadon Documents, the supporting calculations and

( assump;ons, and the implementing (Duid transient) analyses were reviewed against a data
base of CPRT systems, alignments, and events, independently prepared expressly for the
Third Party review. Bases used for the determinadon of significance as well as system and
acope boundaries were also specifically reviewed.

The review indicated an adequate implementation of the SWEC procedures and
commitments consistent with industry practice. The SWEC screening process appropriately
resulted in the specific design auention to more events than originally addressed. The review
also indicated adequate anention to the major aspects of plant design and operations which
can result in fluid transients and knowledge of general nuclear plant experience with
transients.

Adequacy of the SWEC screening process is dependent on verifying that bounding Duld
transient loads are properly evaluated to determine significance on piping and support code
compliance. SWEC has issued a calculation and an implementation procedure for
evaluating pipe stress The procedure additionally requires supports to be evaluated in all
cases to assure that fluid transient loads, which are screened out based on pipe stress, can beat*fYttn fytod AfmA

4

Assurance is also dependent upon verification that some addidonal events cmsistent with
the FSAR design basis have been reviewed for significance. Specific concems raised by the
Third Party are being addressed by SWEC procedures. The procedures require the
following:

,

* 1he non safety piping and supports for the Main Steam line from the moment restraint toi

the turbine and condenser are to be reviewed to detenuine if the new turbine trip loadsI calculated by SWEC are within ANSI B31.1 allowables.

* Recent modifications performed on the Feedwater and Auxiliary Feedwater systems and
the effects of these revisions on the piping and supports are to be reviewed for design

,

. adequacy.

* The Safety injecsion syssern wfIl be revkwed for potential two phase water hammer foads
1

due to valve leakage. System operating procedure or design analysis ruenedles wG1 bei

implemented if n-='y. Other Oass 2/3 systems wilj also be reviewed for potential
valve leakage Duld transients.;

* The piping integrity will be reviewed for the isolation of pipe rupure events occurring in
:

j
Main Steam and CVCS piping wjjacent to SWEC piping scope. The licensing base for

:

CPSES will be reviewed to determine if these events need to be addressed in piping and
j support design.

1he 1hird Party concludes that these procedures provide sufficient assurance that the Duid
transients events Wentification process is adequate.

Task 2: The second task of the Third Party review of thid transients implementation
,

;

verified the adequacy of the development ofloadings to be used in pipe stress analysis.
Review of the CVCS system analyses, MS turbine trip analysis, and FW break isolation
analysis verified a gerntally adequate and conservative approach to the estimatice of Duid
transientloadings.

1he review verified that the various methods used by SWEC, including computer analyses
with Method of Characteristic.; programs (WATHAM and STEMAM), RELAP, and hand, .
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*

,

.

calculadons, were suitably selected s mi applied for the specinc evenu being analyzed. The!

results for these analyses were verified in magnitude as well as transient behavior to be
reasonable by independent calculations. Inputs for the analyses, including equipment data,(

including time steps, nodalization, equipmera modeling, and duration of analysis werewere verified as to source, consistency, and reasonableness of values. Modeling decisions,
verified as reasonable and generally conservative through a detailed review ofimplementingcalculations. 1

Modeling assumptions, including the selecdon of boundary conditions and inidal conditions
were verified as consistent with system operation by independent review ard comparison
with system descripdons, range of operating modes, and equipment alignments. During the
review it was verified that essential equipment and alignments which dominate the validity
of the analydcal results were adequately considered.

The analydcal models were also reviewed to assure the insensitivity to nodalizadon and
other governing parameters. Sensitivity m4 ses were specifically done for the FW break
isoladon analysis model as appropriate for the RELAP program used in that analysis.
Sensitivity analyses performed on the Main Steam turbine trip analysis model wm also

,

|
reviewed although turbine trip results are not unduly sensitive. lime steps were veri 5ed to
be selected small enough so that results are adequate for the the majority of the transients!

analyzed. Also, a sensitivity analysis representative of SWEC analyses was performed and
verified the reasonable insensidvity of the remaining analyses.

Assurance as to the adequacy of the SWEC fluid transients analyses is dependant upon
verification that flashing during the majority of depressurization transients analyzed does not
increase the calculated loads or impair valve performance. Specific verification that the!

potential for vapor pocket coDapse overpressures and loads are not significars or are
bounded by existing load cases wiD be provided by the implementation of specific project

,

procedures issued to address this concem. SWEC wiu calculate loads for relevt.nt systems
and events (using a method that explicitly addresses vapor pocket formation and collapse)

,

,
'

and wiu include these loads in piping analysis.

Additionally, specific substantiadon that the RV's can pass two phase Sow (caused by|
depressurizadco) and mai==k heir certified Dow consistent with ASME c; yarizadon

t

requirements wiD be provided by a review of these valves and sysems as guided by SWECprocedures.-

!

Related discussions are contained in the foDowing Engineering Evaluadons:
,

Mass Point Specing DAP E P 017*

Support Maas Effects on Piping Analysis DAP E P 015
*

High Frequency Mass Pardcipadon DAP E P Olg
e

Valve and Plange Qualificadon DAP E P 025e

!

* Generic Stiffness DAP E P-005

CCWCLUSION

SWEC's anention to requirements specifically related e Duld transients and the add!'icnal review
as diu==M above are sufficiera to provide assurance that au related design / analysis

,

(
considerations will be addressed. The Duld transients issue is closed.!

!
(
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3.2.3.19 Self Weight Excitation

ISSUE DESCRIPDON

The qualification oflarge bore pipe supports did not generally include the pipe support dead
weight or loads due to self weight reismic excitation in the suppon calculations. Also, adequate
justi.Scadon was not provided for neglecang these loads.

Suppon self weight excitation was evaluated in Engineering Evaluadon DAP 2 P 019 which
contains a more detailed discussion of the issue.

SWEC RESOLUTIONMETHODOLOGY

SWEC addressed this issue by the following methodology:
;

* Dead Weight Leeds SWEC has commlued to evaluate alllarge bore pipe suppons for
dead weight loads. Under this approach, the component dead weight is smsidered in
either the structural (suppon) analysis or the piping stress analysis.

* Self Weight Excitation leads SWEC promdures require that a!! self weight excitation
loads be included in the suport evaluation for all frame supports.1he procedures do not

,

require a calculation of these loads fbr elcecnts of supports anached direcdy e the
building structure, i.e., suppons without strucsural frames. These loads are considered to
be insignificant.

4

THIRD PARTYEVALUADON

The Third Pany evaluadon is summarized as fbilows:

; - * Dead Weight Leeds The dead weight load of any component suppon hardwm is
.

g

included in the piping analysis model or directly in the suppon design calculations. '!he
dead weight load is not double counted. This adequately addreases this aspect of this

,

'

issue.

* Self Weight Excitatlos Imeds The SWECprocedures provide iburmethods he i

analyzing suppons fbr seismic loads. Suppprt mass that is not modeled with the piping is
,

'

modeled with the suppon. Three of the methods stadcally analyze the apports using
acceleration values derived by SWEC froen the CPSES response spectra, A separate

-

1hird Pany evaluadoc performed to review ibis derivaden determined that the method
|

and acceleration values are acceptakte. The fburth method is a dynamic analysis which
normally would not be y e calculate self weight excitation Idads because the
simpler and more conservadve static analysis typically produces loads which are

(
conservative. Dynamic analysis would be used to reduce the loads if-my. Such'

dynamic analysis is an appropriate analydcal tool; however, it has not bem used to date.

The SWEC approach of not requiring a calculadon of seismic self weight excitation for '

comporunt support hardware anached directly to the building structure is acceptable, because the
component part (e.g., snubber rest bracket) which is attached is so rigid that it fbliows the
building modon wnhout amplificadon and does not produce significant addidonalload to the
suppen itself. Thl is considered a valid approach and one which is typical ofindustry practice. "

!

$
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CONCLUSION

1he SWEC procedures establish an accepuble methodology for addressing support dead weight
loads and loads due so the self weight excitation of the suppon. This issue is closed,t

3.2.3.20 Local Stresses in Pipe Support Members i
'

ISSUE DESCRIPTION

Cenain types ofpipe supports or details of pipe supports have been identified where local stresses
may be the limiting design factor, but they were not evaluated during the design process. These

i

!
include: !

local stresses in cinched U bolts,e

local stresses in piping anchors.e

local stresses in zero gap box frames,*

tube steel and wide flange web stresses at connections, and
e

short beam stresses.*

l.ocal stress in pipe suppon members was evaluated in Engineering Evaluation DAP E P 021
which provides a more detailed discussion of the issue.,

SWEC RESOLUTION METHOOCLOGY

1.ocal stresses in piping anchors are din <ed in Section 3.2.3.2. The resolution methodology forthe remammg concerns is as follows:

Local Stresses in Cinded U botts TUGCO has eliminated the use of cinched U bolts,
*

t

* ocal Stresses in Zero Gap Box Frames SWEC has mmmitted to eliminate all zero
*

gap box frames.

Tube Steel and Wide Flange Stresses at Connecibus SWEC procedures specify that
*

local stresses in tube ace! annections and welded bracket cenecsims be designed in
accordance with the requisements of AWS Dl.1. U bolt outs bearing on tube meel walls
are qualified through a separate SWEC analysis and attachmcrus to open shapes (e.g.,

,

wide flanges) are designed using AISC Specification guidelines.
t e

Short Beam essses Local stresses in short members are evaluated using a qualitative
approach which depends on an engmeer to correctlyJudge load transfer behavior of the
beam.

THIRD PARTYEVALUATKW

The 1hird Par:y evaluatim is summarized as follows:

* 1 mal Stresses in Cinded U-bolts Elimination of all cinched U bohs resolves theconcem.

* Local Stresses in Zero Gap Box Frames Elimination of all zero gap box frames from
the CPSES designs resolves this concem.

Tube Steel and Wide Flange Stresses at Connections Review of the design
*

procedures, and calculations used in the engineering development of the procedures,;
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verify that SWEC methodology for the deaip of tubular connecdons, including;

considersdon of beta factors and punching shear, and for the design of welded'

( attactanents to tube snel is consistent with the requirements of AWS DI.1.

The SWEC analysis performed to develop the methodology for quallScadon of nuts
bearing on tube meel walls was reviewed and determired to be a~=;**We when
appropriate washerplates are used between the nut and the tube steel.

The SWEC procedures provide adequate directions for evaluating the local stresses in
,

open shapes due to welded anachments.1he procedures are in accordance with the
guidelines presented in the AISC specincadon.

. Short Beam Stresses The SWEC procedures provide an seceptable qualitadve
approach to evaluating the local stresses in short beams.

;
CCWCLUSION

The approach used by SWEC for the evaluatiou oflocal stresses in pipe supports is acceptable.This issue is closed.
;

; 3.2.3.21 Safety Factors

| ICSUE DESCRIPT10N

The concem relates to possible reduction of built in safety factors resulting from failure to i
,

comply with various applicable regalatory. licensing and code requirements. This diminudoni

results from improper compliance or lack of compliance with various desip criteria requiremen:s
and practicza. The safety facsor issue is a concem for failure generally to comply with thej
requiremern, not to any speciAc, individual issue compliance.

i
,

Safety factors are evaluated under Engineering Evaluanon DAP E P 022 which provides a morej detaued discuasion of the issue.
;

SWEC RESollm0NME7N000 LOGY 1

'

:1

The resolvtka aushadalogy implanersed by SWEC is that all generic issues must be resolved
before CPSES can imoke the inherent desip margins (aafety factors) accumulated from the

'

buth in conservatisms in codes, input, ed regulatory posittens that typicaDy provide sufficient
.

' ,

margin so that minor yattadens or unan loads that might posentially occur during normal
'

operation can be neglected. All generic namn have been evaluated and included into CPPP 7
desip crheria. Whh aD generic lasues appropriately addressed, thest is suf5cient margin to

,

allow for small poantial loads that occur during nonnal operadon. i

'
>

THIRD PAR 1YEVALUATION

i The safety thesor adequacy o(codes and regulatory positicas per se is ncs at tasue, and in fact is
not speciSed within such documents. GeneraUy, such posidons reDect ennmerous acceptance by a
group of experts in the Seld. Compliance with appucable FSAR, AISC Matmal, ASME Code,

.

and Regulatory 0:ddes and BuDetins requiremeras is suf5ciert to demonstrale exisesace of
!

appropriate safety aargins. Only in cases where deviadon Dom such requirements occur, or
Ii

wtiere such requirements fall to provide adequase guidance, should questions regarding safety be'

a concem. The SWEC CPSES piping and pipe support requalification affbet, as denned in CPPP- {
;

6 and CPPP 7. is consistent with standard desip methods for nuclear generating facDides These l
jj i -

i
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methods include compUance with a
art suppleented, where necessary,pplicable codes, standards, and regulatory requirements and

by good engineering practices. SWEC identified the
technical issues involved, established the method of resolution, and implemented the resolution

}( by way of CPPP 7 design procedures.

The general safety factor concem is resolved by satisfactory resolution of aU individual issues.
CCNCLUSION

Based on the fact that individual issues have been satisfactorily resolved, the general issue of
safety factors is also resolved. The issue is closed.

3.2.3.22 SA 36 And SA 307 Steels

ISSUE DESCRIPTXW

Specific aspects of this issue relating to the use of 3A 36 and SA 307 steels in the design ofsupports are as foUows:

SA 36 Steel Used in Dynamic App!! cations The use of SA 307 bolting maadil is not
*

i

recommended, by code, for use in dynamic appucations. CASE contended that since ,

SA 36 materird is simuar to SA 307, the same cautionary consideration should apply.
5A 307 Material 1| sed in DynamicaBy Loaded Friction Connections SA 307

*

material has been used in dynamicaUy loaded friction connections. This is prohibited bythe code.

Regulatory Guide 1.124 Urrdtations Bohing material has been designed using
*

allowable stresses which exceed the material yield strength under Level D Service
-

(
Limits. This does not meet the requirements of NRC Regulatory Oulde 1.124, which
limits load increases to 1.5 times L4 vel A Service limit; because of the potential for non-
ductde behavior.

'

Use of Lew Strength Nuta with Egh Strength BdtIng Low strength nuts, A 563
*

Orade A (companion nuts to SA 3M bohing) were used with high strength (A 193 GradeB7) bolting.

A detaued dim * of this imue is provided in hi=dag Evaluadoc DAP E-P.023.
;

'

SYMC RESOLU110NMETH000 LOGY

The SWEC approach to resolve each of the concerns identi5ed above is as foDows:

SA 36 Used in Dynamic Applications SWEC procedures pennit the use of SA 36
*

material in bohad type connections subject to dynamic loads,

SA 307 Material Used In Dynamicany Londed Fricilon Connections - SWEC
e

procedures preclude the use of SA 307 material for U boh and rod type appucations type
imaetxms subject to dynande 1^ad%

.

Regulatory Guide 1.124 Undtations , SWEC procedures make no direct teference *o
,

e

the Regulatory Ouide 1.124 requittenent that aUowables be limited to 1.5 times krvice
Level A limhs. SWEC has adopted ASME Code paragrafft NF 3225.2, Wirmer 1982
addenda which limits the stresses to yield.

i
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Use of Law Strength Nuts With High Strength Bolting SWEC proceduns require
e

that, for high senmgth bolting w,i.scdons using low strength rants, the tensile allowablesi

of the connection be reduced by 40 percent.
(

THIRD PARTYEVAl.UATWN

The Third Party evaluadon results are summarized as follows:

* SA 36 Used In Dynamic Applications Ahhough SA 36 and SA 307 material are
similar, it must be recognized that neither the ASME nor the AISC codes specifically
prohibit the uw of SA 36 material under dynamic loading. However, since specific loads
identitled in the SWEC procedufes are dynamic, a separate 1hird Party evaluation was
performed to consider high cycle fatigue as required by ASME Seaico III. This
evaluadon conntmed that the lower threshold limit of 20,000 cycles, below which fatigueis not a concem, will not be reached.

SA 307 Material Used In Dynamica!!y Leaded Friction Connections To implement
*

the nsolution, SWEC has undertaken a program to review all applicable Certified
Materials Test Reports, Load Capacity Data Sheets, and Certified Design Reports to
ensure that SA 307 material is not used. The procedures also require that any SA 307
threaded rod identi5ed on the pipe support drawing be replaced.

Regulatory Guide 1.124 Limitations The requiremeras of Regulatory Guide 1.124
*

apply specincally to ASME Class 1 boldng. However, the intent of the Regulatory
Oulde has been tr.et through the adopdon of a later code parsgraph which limits bolt
stresses to the material yield strength at temperatun under all service loads.

Use of14w Strength Nuts With High Strength Boltlag A separate Third Party
*

evaluatice was performed verifying that the reduced allowables for connections usingi
now strength nuts with high strength bolts is ~ wane.

CCwCLUSCN

The approach adopted by SWEC Wa!y addresses the issues. The issue is closed.

3.2.3.23 Valve And Flange Qualifications Arxf Valve Modeling
ISSUE DESCRIPIDN

The issue of quall5 cation of valves and flanges and the corna modeling of valves in the pipinganalysis raised tlute areas of concern:

1) The main sneam relief valve operator supports (snubbers) are not qualified for as. built
loads, and the adequacy of the valve has not been demoruttated for as built loads throughthe operatorsupports,;

2) Valves with fWel frequencies less than 33 Hz which have operator seismic
restraints should have accurale modeling of the yoke stiffneas to ensus that the valve
naponse is corrtedy prediesed.

! 3) The validity of a sampling process to assure the acceptability of valve accelerations and
!

flange loads has not been demonstrated.

The valve and flange qualifications and valve modehng issue is evaluated in Engmeeting
Evaluadua DAP E P.025 which provides a mort detailed discussion of the issue. A related issue

|
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is the damping used formismic analysis of piping systems containing acsive valves. 'ntis issue is
dimussed in Enginsering Evaluadon DAP E P 014, Seismic Design load.

( SWEC RESOLUDON METH000 LOGY

SWEC procedures require as built data (e.g., suppJrt locadons) to be incorporated into
requalification analysis. All valves are checked by SWEC against acceleradon limits as provided
by TUOCO. Then all valve acceleradons, valve end loads, and valve operator support
requiremerus art transmined to TUOCO for ultimate acceptance and confimadon.

Valves with fundamestal frequencies less than 33 Hz are modeled using a cantilever based
equation to determine an equivalent moment ofinertia based on the valve's Amdamental
frequency. Valve operator supports are treated the same as any pipe support using methods that
include support direcoons, function, stiffneas, and mass.

The SWEC procedures re@lre all valves be quallned for appilcable acceleradon and end load
lirnits. All bolted flange joints are required to be qualined for momerd loadings, which includes
ASME quallScadon of the bolts.

THIRO PAR 1Y EVALUADON

The SWEC procedures provide methods and requirements for modeling and quall5 cation of
valves, flangen, and associated su; ports. No speci5c reference is made to valves with supported
motor operators; however, this case is additsaed by the general criteria in the procedurea.
Because SWEC's scope of review requires qualiScadon of all valves and Danges, the lasue of use
of a sampling procer,s is no longer a concern.

CONCLUSCNS

The SWEC approach to the quallScadon of valves and flanges is acceptable. Procedural valve
and support modeling techniques provide adequate methods of addressing the issue. Therefore,
this issue is closed.

3.2.3.24 Piping Model
.

ISSUE DESCRIP110N-

This issue cornprises several corutms reladng to the accuracy and input of piping analysis
modela. These concerns art:

supportlocation tolerances,*
,

* conect identificatkn and input of Sress Intentpcarton rocsors (SIFs),

inclusion of valve and flange insulador@uld mass, ande

* locatica of snubbers adjacma to rigid attachment icints.

The piping model lasue was evaluated in Engineering Evaluation DAP E-P426 whkb contains a
detailed discussion of this issue.

.

SWEC RESOLUDON METH000 LOGY

SWEC addressed each of these concerns in the project procedures:
1
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As built information is to be the basis for all CPSES piping analysis, with diferences to
*

be rhw ithin the calculadons.w

( Piping SFs for the most common components and transidons are specifically Wndfled
*

in the project procedures. 'the specificadon of SF, is nomi to be of special coocem and
is included as an analysis checklist itern.

* Proceduns contain a general requiremera to include mass effects of piping contents and
insuladon in the analysis model.

* Proceduns recommend removal of snubben near equipment connecdons. Also included
are requirements to evaluate snubber acdvation for those in close proximity to anchors
and equipnent cormections.

THIRD PARTYEVALUATION
4

SWEC's method for idendfying and documenting reconciliadon of deviations in supportlocadons is acceptable and veri 5able,

t

Idertificadon of concem regarding SFs in general, inclusion of SFs as an analysis eMe item
and specific identification of SFs for the more common piping components are suf5cient to

i

| addass this conum.

SWEC's general requirement to include mass of contents and insulation is sufficient to addressthis concern.

|

SWEC procedures adequately address the concem regarding snubber'activadon near rigid pipe'

connecDons.

\L' conctVSxw

SWEC procedures are sufficiently detailed to msure that these piping designAnputs will be
evaluated. The piping model issue is closed,

i

3.2.3.25 WokfinD

ISSUE DESCRIPTION '

Ccncems have been raised regarding the adequacy of a) mgineering methods which were used
for sizing of welds and/or cheking of weld stresses, b) violation of applicable code requirements,
and c) fabrication practices. Specific a: peas of these concerns are as follows:

* Unsymmetrical Walds For three sided welds, the econtricity between the center of
gravity of the tr:mber and the weld was not considered in the weld design, abhough it
could increase weld stresses with a consequet effect on the weld size.

| * Cover Plate Walds The weld design methods were inadequate fbr evahiating shear|

stresses of welds snaching cover plates to primary mesnbers to ibre 9 p-ete secdons.I

A related concem involves the failun e consider local loading e5ects of componern rear
bracket anachments

!

* Undersized F1Det Welds Some welds did not meet the minimum size requirements
spedfled in the Code of Record.

| t
|
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Combination Bohed and Welded Connecdons - Connections which combine structural
e

bolting and welds did not meet the Code criteria requiring welds to be designed to carry( the endn shear for:e.

* Skewed "T" Joint Welds 'the design of skewed T joints in accordance with the
ASME Code did not adequately consider reduedon factors for determining the effeedve
throat and angularity limits as prescribed by American Welding Soclery (AWS) CodeDI.l.;

* Fabrication Pracdcas Ccocems were raised estating to inadequate welding praedces,
including weave welding, downhill welding, preheat requirements, tap joint
requirements, cap welding, and weld cracking.

1his issue is discussed in detail in Engineering Evaluadon DAP E P 027.

SWEC RESOLUTICWMETH000 LOGY

The SWEC resoludon methodology for each of the design issues is as foUows:'

Unsymmetrkal Welds SWEC procalures requin that any eccentricity between the
*

oerner of gravity of a member and the associated weld be evaluated when determining the
total weld loading. Alternatively, for symmetric wc!d panerns with different weld sizes,

;

eccentricity need not be considered if the weld evaluadon uses the smauest effective ,

throat.

Cover Plate Welds SWEC procedures require that coverplate welds be qualified for
*

shear flow. '
>

Undersized F111et Walds SWEC has adopted ASME code Case N 413 which m%s
; e

the minimum Allet or partial penetradon weld size requirements.
i

Combination Bolt and Wald Connections SWEC procedures require that, on base
*

plates using bolt and weld combinations, the weld be designed to carry the entin shear
load on the fue of the plaie.

Skewed "T* Jolst Welds SWEC procedures identify specine requirsenents k the
e

! design of skewed Tjoints. '

|
h dcation Practices Concems regarding du fabrication practices have not been
addressed by SWEC in design procedures. These concems are discussed under the

,

'

"AWS vs. ASME lasue Summary.'

7HIRD PAR 7YEVALUATION

The Third Party evaluation results are summarized as fouows:

Unsynnustrical Walds SWEC procedures fbr evaluating unrymmetrical nids an
*

v=y=hte because proper weld stresses wG1 be calculated when the eccentricity is i

considered, and conservadve results will be obtained when using the unaDest effective
'

weld throat fbr poneras made up of dlSerent weld sizes, '

- -

Cover Plate Welds SWEC procedums identify specific instructions fbr calculating
c

maximum weld sensa. Although the proceduas require that cover plate anachmaru
welds be quellfled for shear Dow, no specific guidelines orinstructions are provided for
performing this evaluation. Normauy, pipe support design practices do not irrvolve the

i
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use of composite members; therefore, the absence of specific guidelines is not consideredsigniacant.

* Unds.~.laed Fluet Welds Code Case N 413 (which has been incorporated into later(
Code revisions) recognizes the differences in ASME and AISC weldjoint qualification.
The ASME reqdrement to qualify All construcdon joints obviates the need for specifying
minimum weld sizes in the Code. This Code Case has been endorsed by the NRC in
Regulatory Guide 1.84, Revision 24. (Reference 7.28).

. Combinadon Bolt and Weld ConnectJons The SWEC requirements for evaluating
combination bolted and welded connecuons are consistent with ASME Section III,
Appendix XV11 Paragraph XVII 2442 (Reference 7.7) ard an acceptable.

. Skewed "T" Joint Welds SWEC procedures adequately address the design of skewed
"T" joints, includmg specific requirements for determinmg effective throats of welds and
applying reduction factors to welds based on the angularity between members. These
requirements are consistent Mth AWS Dl.l.

CCWCLUSION

Where necessary SWEC has established speci5c requirements which adequately address the
welding design issues. This issue is closed.,

3.2.3.PG Anchor Bolts

ISSUE DESCRIPDON

Corcerns identified regarding the deign of anchor bolts at CPSES are the following:
.

Friction vs. Bearing Connections Whether base plates fastaned with HDti expansion
.

anchors should be designed as friction or beating connections. If the cormeervme am
beanng connections, there is a question agarding unequal shear load distribution on the
anchors are the effect on support stiffness caused by oversized boh holes (See FIGURE
3.2 4).

A *achae Boot location Tolerances Construcsion tolerances for anchor boks or
*

artehment meel installadon were not considered in the original design. Neglecting thesei tolerances may result in unconservadvely pudicted stresses.

* Anchorage Embedment The ernbedment lengths on some support sketches do not
match those used in the r@ve calculations.

This issue is discussed in detaD in Engineering Evaluation DAP E P 028.
,

SWEC RES0t.UDCW ME7H000t.OGY

The SWEC methodology for addnssing the items above is as foUows:

. Friction vs. Bearing Connections SWEC procedures requin that only bearing
connections be used in pipe support design. SWEC has adopted Suheenvm NF-4721,
Summer 1985 sddenda (Reference 7 21) which defines the adowable bolt hole sizes forsuch beanng connections.

* Anchor Bolt Location Tolerances In addition to specifymg minimum edge distances
for holes in base plates, SWEC provides a procedure for verifying the acceptance of as-

.
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buih plates that were designed without consideradon of possible bolt and attachment
location tolerances.

* Anchorage Embedment SWEC procedures provide specific requiremerus for the
design of anchor bolts including establishing minimum embedments.

THIRD PARTY EVALUADON

1he 'nurd Party evalt:ation results are summarized u follows:

* Friction vs. Bearing Connections The concem related to the connecdon of base plates
to the concrete surface hu been evaluated using the requirements of subsection NF of the
ASME Code based on NRC staff acceptance of the adopdon of subsection NF-4721,
Summu 1985 addenda. SWEC procedures and design requirements comply with
subeection NF, and are therefore acceptable. Such comections are used without
excepdon in all commercial nuclear facilities in the United States.

The CPSES Hild installadon procedure requires preloads which correspond to a level
which was shown by test to have no effect on local-displacement behavior and thus no
effect on anchor sdffness.

* Anchor Bolt Location Tolerances SWECprocedures define specific calculadon
requirements which conservadvely consider all possible design combinations of
attachment and bolt locadon changes. The design combinadons provide for converting
the specific member shape into an equivalent square member.

!
* Anchorage Embedment SWEC procedures provide adequate requirements for

determirung the embedment depths on anchors. These requirements include reducsions in
( embedment length for concrete topping, as 'well as specific methods for calculating

embedrnents when the depth is not indicated on the drawing. In such cases the specified
bolt length is used u input to the calculaden which will then conservadvely determine
minimum embedment.

.

CCWCLUSION,

1he SWEC reef-sgy is consimers with ASME mad AISC Cooes and provides miure
consideraden of the issue. This issue is closed with respect to extemal source concems.

Anchor bohn are also the subject of the self initiated review dew in DAP E-C/S-514
(R<ference 7.24) and 515 (Rgference 7J7).

3.2.3.27 Strut Angularity,

'

ISSUE DESCRIPDON

Standard component mapports, such as snubbers and stnns, may transmit an additional (' kick")
load component resulting from relative pipe displacement (s). A "kick"load occurs whenever the

,

'

component orieraation is other than normal (at 90* to) or parallel with the pipe sala. Angulst
!

swing results free relative pipe movements (caused by thermat seismic and/or Buld transients)
or relocadon permhted by irstalladon tolerances.

t

The luue is whether or not the "kick" load component associated Mth the angular svdng
tolerance must be considered in the support design. The strut angularity larue is evaluated in

( Engineering Evaluation DAP E P 029 which provides a detailed discussion of the issue.
|

|
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. SWEC MESOLUDCW METHOOOLOGY,

( SWEC addreased this issue by establishing the following requirements:'

* Stnas and smAbers installed with swing angle exceeding i 2* tolerance wGl be
documented in the as built program.

* Angular swing of struts and sraabbers from relative movements caused by thermal,
seismic, and/or Duid transients combined with the as built installation angle will be
assessed.

* The load component associated Eith swing angle will be considered for all supportdesigns.
'

Angular swings exceedmg 15' wn! be addidonally evaluated to ensure pmper function
*

and load rating of support components.:

Support Design Onecklias include an evaluadon for the swing angle effects ofload
*

; componcrus.
i

7HIRD PARTY EVALUADCW

The approach taken by SWEC addresses both the concem regarding consideradon ofload;

compowru associated with angular swing and the concem that the support component's function;
and load rating is evaluated. The apprea:b is therefort WmNe.,

CONCLUSION

SWEC has established -**Me guidelines to address the design consideradon asociated with'

( strut and mubber angularity variadons. This issue is closed.
i

3.2.3.28 Structural Modeling For Frame Analysis

ISSUE DESCRIPDON

The computer modeling of pipe support frames by 1V0C0 erggineers and engineering
contracsors a CPSES did not stSect actual conditions imder the foRowing circwnsmw=:,

{ Torsion Evaluation To evaluate the wide Bange member ersional stresses
e

|

conservatively, a procedure was implesnened which overprediced the ersional loads byl

using an extremely high value for the torsional resistance, This mothed, when used with
i

actual member ersional properties, resuled in conservadve estimates of Sange torsionalI

stresses and unconservadvs estimates of deflecdons. Further, evaluations oflocal eSects
in the wide Bange members at locations of torsional loading were not done.

.

* Member End Restrainta/ Boundary CondJtion Modeling fbr Richmond Inserts -
1hree different appmaches were used to model mesnber and restraints at Richmond
Inserts connections. .

1) Release all rosadonal degrees of heedom (DOF) at manber end.

2) Release rotadonal DOF along axis of member and along axis of the Ridimond
Insert, and vostrain rotational DOF normal to the mernber and the Richmond Insert.

3) Restrain a5 rotational DOF at manber end.

!
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!

* Pipe Support Boundary Conditions CASE idendfied several suppons that had been
l,

( evaluased assuming quesconable boundary condidons. Analyses used engineering
'

expericrws5rsedce in defining suppon boundary condidons.

This issue is evaluated in Engineering Evaluadon DAP E P 031 which provides a detailed
discussion of the issue. '

:

SWEC RESOLUTICWMETHOOOt.OGY !
'

'

SWEC addnssed this issue with the fo!jowing methodology:
'

i * Torsion Evaluation The SWEC appmach to modeling and evaluating structural
:

mer.bers in pipe suppons is based on using values for torsional resistance determinedi

troen dimensions provided in the AISC Manual of Steel Construction. Equations are
,

!

! provided in the design procedun for evaluadng wide flange members and local effects i

due to torsional loading. A mitthess criterion is used in lieu of deDections; therefore,
actual torsional resistance valites are required to be used in the support stiffness !
determination. '

,
.

Member End Restralnts/ Boundary Condition Modeling fbr Ridmond Inserts -
*

'

SWEC procestures identify specific modeling requirements for Richmond Insen Tube
steel connecdons. These requiremeras are discussed in Secdon 3.2.3.1 where it is >

concluded that the SWEC approach is adequate.
;

l -

Pipe Support Boundary Conditions SWEC requires the individual suppon designers
e

to establish the boundary conditions appropriate for the model used.
*z' THIRD PARTYEVALUATION

'

'

t

The Third Party evaluadon results are summarued as follows:

Torsion Evaluation The SWEC procedure provides a conservative approach to
* ,

eyaluating member stresses induced by torsion. Torsional shear, warpitig shear, and
warping normal stresass are all conservatively evaluated by assumlag each stress is
produced by the full torsional monnaL These scosses are also conservatively combined
with other stresses by asuming that aB maximums occur a the eame point in the wide
Sange cross section. By using AISC torsional resistance values for wide flange members
in structural models, pipe suppon stiffhesses wul be calculated appropriately.

Member End Restrainta Boundary Condition Modeling The SWEC approach to
.

* r

modeling the Richmond Insen/ Tube stael connection includes the threaded rod in the
structural model and uses realistic secnon properdes for the rod. Any othet between the ,

cessertines of the rod and tube steel is modeled as a fictitious member. This modeling .

!

sppmed acceptably addresara the Dexibility of connections to unmodeled structuna in
accordance whh the requimments of ASME Seedon Ul, Paragraph XVD 2420, i

t

"Connsedan Design".
.

* Support Boundary Coodklona Modeling assumpdons for boundary conditions at
connections of structural elements in a support are typically made by the support

,

designer. It is not appropnate to anempt to describe typical boundary nandhions for the i

multitude of conditions encountered. The adequacy of the modeling is dependent upon
the not of sufficiently expenenced designers and cheders. This is common practice for

i such design efforts and SWEC's dependence on their designers' judgments is an j

accagnable practice, i

i

|
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CCWCLUSION

( SWEC has estabushed an adequate approach to structural modeling through:

use of represertative section properdes of wide flanges for structural analysis of pipe
e

supports,

conservadve calculadon of member torsional stress and conservadve combinadon of
ie

them in tvaluating member stresses in accordance with code requirements, and

accurate specificadon of boundary conditions for modeling of Richmond Insert / tube steel
e

!connections.

'The issue is closed.

3.2.3.29 Computer Program Verificallon And Use

ISSUE DESCRIPTION

Concems were raised regarding the existence of adequate program veri 8cadon (quality
assurance) and use of the appropriate program versions for the following computer programs:

!
ADLPIPE Version 2c (Date: 4/77) (a piping analysis program)

e

FUB 11 (an TIT Grinneu base plate qualification program)
* ,

Corner and Lada Base Plate Qualificadon Program
i e

*Ihe computer program venficadon and use issue was evaluated in Engineering Evaluation
DAP E P-032 which provides a more detalled discussion,of the issue.

\
SWEC RESOLUTIONMETHOOOLOGY

;
SWEC addressed the computer program verificadon issue in the foUowing ways:

* All computer program veri 5cadon is hw h the identified programs and the
venfication documentation addresses all project applicadema. Also,these programs m

,

'

qualiSed for the purpcie ihr wtdds tiey are to be used. ^ * ' ' ' ' *

* All coenputer programs and appUcable program versions used for Piping /Suppen analysis
are appropriately identified in the project proadas anSor the PSAR.

THIRD PARTYEVALUATION

'The computer programs about which specific concems were raised are not being utilized in the
SWEC requall5 cation effort. However, the original acaptance criteria still apply to the SWEC

;

| programs SWEC's use of computer programs is verifled in accordance with SWEC standard QAi

program requirements with regard to verification, technical adequacy, and use of appropriate;
version. The methods used to control computerprogram use are Evm .e

CONCLUSION *

SWEC's approach to addressing the issues related to computer program verificadoo and use is
acceptable. This issue is closed. t

!
l

1,
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3.2.3.30 Hydrotest

( ISSUE DESCRIPn0N I

Concems were raised that hydrostade test loading conditjons for specific piping and supponj
designs were not adequately considered. SpecificaUy, the fouowing concerns were raised:

I

Damage observed during or subsequent to a hydrotest of the component cooling system
e

was antibuted to hydrote.iting. (,

i

= 1he Cygna review indicated a lack of consideradon for hydrotest conditions in piping.
analysis and support design calculadons.

The hydroten imue was evaluated in Engincedag Evaluadon DAP E P 034 which provides a
more detailed discussion of the issue.

SWEC RESOLUTION METHOOOLOGY
,

Procedurally, SWEC addressed the hydrotest issue by evaluadon of piping and suppons for
hydrotest conditions in accordance with the Code of Record (A<ference 7.6), except for the
Classes 2 and 3 hydrostatic test pressure, which was taken as 1.25 times the design pressures
inste:4 of 1.5.

THIRO PARTYEVALUATION

SWEC's method of evaluating Oasses 2 and 3 piping systems for hydrostatic test condidons is in
accordance with the ASME Code. ASME Oasses 2 and 3 piping were tested and arelyzed at

,

i

1.25 times the synem design pressure. Qames 5 and 6 piping are tested and analyzed using a('

Classes 2 and 3 hydrostatic tem pressure of 1.5 times the design pressure. AD hydrostade testing
is in accordance with a later Code version, which is less stnngent than the Code of Record. This
code update is eg*Ne 'ased on the Project meeting requirements of ASME Code NA 1140.
This criterion was confirmed by the Third Pany to the Engmoerms Evaluanon DAP.E P 034

i

| CONCLUS$0N
() SWEC has adequately established and defined requirements for inchasion of hydrotest loading

| tenditions for piping and suppon evaluations. The hydrotest issue is closed.

; 3.2.3.31 Seismic /Non Seismic interface

: ISSUE DESCR9n0N i

!1
This issue, idersi6ed by the NRC and addreacd in the CPRT ISAP V.c, (/tq(erence 7.5) involves
the adequacy and koplemanaden of seismichon-seismic piping interface design criteria. The

j
issue was transfened to DSAP DC. Specific concerns were the following:

! i

* Safwy related piping la routed between seismic Category I buDdings and non seismic
.;

Category I buildings without seismic laolation.
,

* Postulated Turtnna Budding fsDure, due to an earthquake, was not addreased for safety
related piping routed between seismic Category I buDdings and the,Turtine Buildmg, jwhich is a non seismic Category I building.i

|t .

i
'

'
,
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i

The seismic affecss of non safety related piping anached to safety related pipmg may not
e

!'

( have been adequately considered in the associated piping and anchor support design..

The seismic /non seismic interface issue was evaluated in Engineering Evaluadon DAP E P 038
,

wNch contains a detailed discussion of the issue,
1

SWEC RESOLUTICWMETHODOLOGY i

SWT,C procedures address ASME piping as described in Section 2.0 of this report. The criteria
and methods for assurmg seismic isolation and designing against postulated Turtane Building
failun as weU as the interface t;etween seismic and non seismic piping m also addressed. There
are three basic methods described for the design of seismic piping at non seismic truerfaces. Two
methods assume a collapse of tNs non seismic pipe: one method assumes a collapse adjaccru to
the .elsmic truerface anchor whereas the other assumes a coutpse at a point separated from the
seismic interface anchor by seismically designed non seismic Category I pipir4 and supports.
The INrd method reqd ts that all anached non seismic Category I piping be seismicauy analyzedand supponed to the next anchor.

!

THIRO PARTYEVALUATION
,

1

The three methods described by SWEC provide a reasonable basis for design of seismic / hon-
seismic interfaces where truerface anchors are present. The first two methods can be used to
addnss Turbine Building failure. Although SWEC procedures do not specincally address;

neiemic/non seismic interfaces without anchors, the proceduns do contain overtapping methods
for seismic piping interfaces. This method is acceptable if applied m seismic /non seismic

;

interfaces where non seismic piping is selsnicaUy analyzed. i

'

CONCLUSCN

The methods de8ned by SWEC art an adequate way to address the seismic /non seismic truerface.
1he seismic /non seismic inserface issue is closed. ,

t

3.2.3.32 Programmatic Aspeds And QA

ISSUE DESCRIPTION
:

The programmade aspe<ss and QA lasue comprises various concems identined in public
documeras.1he external source programmatic concems are summarized as foDows: ,

Interfaces A significaru number of the technical concems that were raised at CPSES
-

*

result from: inadequate traerface control between the rmroerous organizational interfaces.

Iterative Dodga . Identificadon and correedon of design errors should not be put off
*

unt0 the end of the iterative design process,

Quality Assurance Calculadons did not follow industry or project guidelines for
e

Quality Assurance.

Tbneliness Generic concerns wNch affect numerous designs were not evahiated in a
e
'

timely manner,leadmg to widespread design deAcierries of similar typen.

* Held Changes Field chsiges were made without obtaining proper approvals, leading to
unconventional designs being evaluated for adequacy "after the fact.' ,

'

i

i
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Personnel - Qualincations of personnel approving desigrVmodificadons were inadequate
e

due e insufficicru procedures deaning qualificadons required to perform at various( levels of responsibility. I

I
Procedures Procedures and instrucdons at CPSES were changed frequernly,

e

Inadequately controlled and often not in place resulting in a chaode situation in which )i

procedures were often violated, relying on the Anal review to idendfy design criteria
changes.

* Construction Procedures and documents controlling installadon/construedon were
:

inadequate and/or not kept up to date.

* Calculation Errors Numerous random calculadon errors were identified which mayimply programmade deficiencies.
!

* MisceDaneous Various oeerconcerns were raised regarding the updatmg of criteria
t

and the adequacy of various praedces used in desigrvgualificadon activities. '
!

SWEC RESOLUDONMETHOD0t.OGY

SWEC's approach to resolving the various programmade imues is through procedures which
document responsibilides, interface control requirements and quality assurance programs. The

'

!

plan is outilned in project procedun CPPP 1, the Management Plan fbr Project Quality| (Agerence 7.26), which addresses each of the eighteen criteria of 10CMt50, Appendix B. The
plan is implemented through issuance of Project Procedures, Engineering Assurance Procedures
and Quality Standards.

- ,

THIRO PARTYEVALUADON
i

The Third Party evaluadon is summarized as follows:

Interfaces The Project Procadures controlling inwrfaces and defining responsibilities
*

provide detailed desenpdons of responsibilities and speci5c de5nidon ofinterface
* information to be transmined berwom various design organizations within the CPSES

i

project. The connais delineated in SWEC procedums = accepmbie since any pmvide,
'

vequiremenss at an applicable interfaces. The signl5 cant reducsion of the aanber of .

external inserfaces also enhances the implesnernation of these procedurea. [

Itarative Design The SWEC Procedure Controls provide an acceptable basis for the
e ,

iterative design proces since all sages from design to as built are tracked e identify
design deficiencies and open hems. This will assure that design changes and errors are
closed, and that any preliminary information that was used is confirmed.

* Quality Assurance The SWEC Managesnent Plan for Project Quality establishes a
program so assure project quality consistant with industry guidelines. Implemernation of
the plan is se acceptable basis fbr closum of this issue.

* Thostiness SWEC procedure CPPP 13 (#(erence 7.27) provides adequate assurance i
that changes due to design herations or disposition of neoanformanaam win be
addreased and/or incorporated within a reasonable time frame by providing a trocking

,
'

mechanism on Ibrms used to document such changes. Implementation of the
Managemers Plan for Project Quality wiD assure that concerns regardmg trending and
generic implications are appropriately addressed. ,

( ;
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.

Field Changes Requirements contained in SWEC Project Procedures m adequate to
*

ensure that new designs, modincations, or seconciliadons with as built conditions are
documented and approved by a quali5ed responsible engineer / designer.

(
Personnel SWEC procedures for project personnel training and indominadon provide

*

the means to ensure that the design h performed to acceptable stmhrds by quali5edpeople.

* Procedures SWEC has published guidelines for issue and corurol of procedures. Strict
adherence to these guidelines will ensure that p.oper procedures are in place for the
design of safety related items.

* Construction Inidal walkdowns performed to Project Procedures to verify the accuracy
of analysis triput data to idendfy addidonal technicalissues combined with a Anal
reconciliation walkdown/ analysis review will ensure that the as built condition of piping
and supports is properiy evaluated.

* Calculation Errors The detailed Project Procedures for documentadon, review, and
control of calculations provide a means to identify random types of errors. The review of
the implementadon of these procedures during the TU Electric QA Tectnical Audits will
provide additional assurance that random errors wiD be minimized.

* MisceDaneous Standard SWECprocedures are adequate to ensure that criteria and
design practices used for
miscellaneous concerns. qual 15 cation of CPSES piping and supports address these ,

CCWCLUSION

The SWEC procedures establish adequate methods and controls to eliminate the reoccurrance of'

programmade concerns raised over the inidal design effort. A review of the implementadon of
these procedures by the TV Elemic Quality Assurance Teclinical Audit Program and the SWEC
Engineering Functional Evaluadon will provide added assurance that similar concems do not
reoccur. This issue is closed.

3.2.3.33 Other DIRs "

In addition to the DIRs addressed by the thirty two Primary lasue evaluations, Sfty<ine DIRs"

unrelated to the Primary issues wm reviemd. A lia of these DIRs and a descripdon of tiae
resolucons are tactuded as Attechment B of this Reptet. Detailed resolutions are documented on
each respective DIR. Each of the fiftyene DJts is resolved and closed.

,

1

1

!

1
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4.0 SELF INITIATED REVIEW
;

k
'

All of the Third Pany review acdvides required by DS AP IX are external sount issue reviews or
corriedve action overviews. There are no self inidated reviews.

|

(

t

1

,

I

I

i
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5.0 CORRECTIVE ACTION
( The SWEC resoludon meMology and Third Party evaluadon for external source issues are

discussed in Secdon 3.0 of this report. The implementation of that methodology for the scope of
work defined in Attachment 2 of DSAP IX is the corrective action for the piping and supports
discipline. The Third Pany evaluated this methodology in conjunedon with the resolution of the ,

!

External Source issues and determined that the methodology resolves exterial source issues and
meets applicable criteria and commitments. Among the purposes of the conective action
overview described in Appendix H of the CPRT Program Plan was the evaluation of the
implementation of procedures. In accordance with direction from the Senior Review Team, Third
Party activides under Appendix H have been modified (R(cresce 7.1). Documentation of the
completed Third Party Correcdve Action overview is being transmitted to Texas Utilides Quality
Assurance, including recommendadons for funher consideration under their Technical AuditProgram.

(
'

I
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6.0 CONCLUSIONS l
|( This nport presents the results of a Third Pany teview of the adequacy of certain large bort !

piping and pipe suppons as related to issues raised in extemal source documess.1he Third
Pany categorized these issues into thiny two issue categories which formed the basis for the
scope of the mdew. Resoludon methodology for all these issues is provided in the SWEC
Generic issue Repen and the SWEC procedures The evaluadcm of adequacy compised an
evaluadon based on the CPSES FSAR and licensing commitments of the SWEC resolution

methodology. The Third Pany has concluded that the SWEC large bort pipe stress teanalysis
and pipe suppon requalification program is comprehensive and capable of resolving knowTi
technical issues. Proper implementation will ensun that the CPSES large bort piping and
supports will mee: the FSAR and licensing commitments. Where criteria changes are proposed
by the Project Anal verificadon of compliance is subject to review of NRC approved
amendments. The overview of the implementaden of the program by the TU Electric QA
Technical Audit Program prwides assurance that the technical issues will be resolved.
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7.6
ASME Boller and Pressure Vessel Code, Seedon ID, Division 1,1974 Edidon including
Summer 1974 Addenda, Subsecdon NC and ND (as documented in Section 2.0 of
Reference 7.8).

7.7
ASME Boller and Pressure Vessel Code, Section 10. Division I,1974 Edition including
W'mter 1974 Addenda, Subaection NF.

7.8
CPPP 7, ' Design Criieria for Pipe Stress and Pipe Suppons " R:v. 2. April 25,1986.
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ATTACHMENT A
( EXTERNAL SOURCE DOCUMENTS

Sasu<

,

Document Deu Dorr.= Tide i

ASLB1 09M1/83
BOARDMEMORANDUM ANDORDER MOTION '

TO REOPEN THE RECORD AND TO STRIKE '

ASLB 2 12/28/83
BOARD ORDER AND MEMORANDUM LBP 83 81:
(QUALITY ASSURANCE FOR DESION)

ASLB 3 OlM6'84
MEMORANDUM AND BOARD ORDER LBP 8410:

/
(RECONSIDERAT10N CONGRNING QUALITY
ASSURANG FOR DESION)

ASLB 4 06/29/54
ASLB MEMORANDUM AND ORDER LBP 84 25
(WRT1 TEN PILINO DECISIONS, #1: SOME
AWS/ASME ISSUES)

i
; ASLB 5 12/18/54

BOARD MEMORANDUM CONCERNING WELDWO<

ISSUES
ASLB-6 12/18/54 BOARDMEMORANDUM REOPENING

DISCOVERY: MISLEADING STATEMENT '

ASLB 7 07/29/52 ASLB PROCEEDINO1 <*RANSCRPT
,

i ASLB 8 07/3W82 ASLB PROGEDINGS TRANSCRFT4;( ASI.B 9 09/1342 ASL.B PROGEDINGS TRANSCRFT ;ASLB 10 09/1342 ASLB PROGEDINGS TRANSCRPT'

ASLB 11 09/14/82 ASLB PROCEEDINGS TRANSCRPT
,

; ASLB 12 09/13/82 ASLB PROGEDINGS 1RANSCRPT
,

ASLB 13 09/16/32 ASLB PROGEDDMS TRANSCRPT
! ASLB14 04/23/B3 ASLB PROCEEDINGS TRANSCRFT

,

ASLB 15 05/16/53 ASLB PROGEDINGS TRANSCRFT
ASLB16 05/1743 ASLB PROGEDINGS TRANSCRFT

,

ASLB 17 05/1743 ASLB PROGEDINGS TRANSCRFT
4

4

! l

ASLB 18 05/18/53 ASL3 PROGEDENOS TRANSCRPT
| ASLB 19 05/1943 ASLB PROCEEDINGS TRANSCRFT

ASLB 20 05/2Wl3 ASLB PROGEDINGS TRANSCRFT
<

t ASLB 21 06/13/83 ASLB PROGEDINGS TRANSCRFT
! ASLB 22 06/14/83 ASLB PROGEDINGS TRANSOFT!
; ASLB 23 06/1543 ASLA PROGEDINGS TRANSCRFT
j ASLB 24 06/16/I3 ASLB PROGEDINGS TRANSCRPT
i ASLB 25 1W17/83 ASLB PRO EDINGS TRANSCRPT

1

ASLB 26 IW1843 ASLB PROCEEDINGS TRANSCRPT
;: -

, ,

!

i
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A1TACMMENT A - Continued
sowce

(, Doownent Deze Denmars hoe
-

ASLB 27 02/20V84 ASLB PROGEDINGS TRANSCRPT
ASLB 28 02/21/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB 29 02/23 M ASLB PROGEDINGS TRANSCRPT
ASLB 30 03/19/54 ASLB PROCEEDINGS TRANSCRPT
ASLB 31 03/20/54 ASLB PROGEDINGS TRANSCRIPT
ASLB 32 03/21/54 ASLB PROCEEDINGS TRANSCRPT
ASLB 33 03/22/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB 34 03/23/54 ASLB PROCEEDINGS TRANSCRPT
ASLB 35 03/30/84 ASLB PROCEEDINGS TRANSCRFT
ASLB 36 04/18/84 ASLB PROGEDINGS TRANSCRPT
ASLB 37 04/24/84 ASLB PROCEEDINGS TRANSCRPT
ASLB 38 04/25/84 ASLB PROGEDINGS TRANSCRPT
ASLB 39 04/26/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB 40 04/27/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB 41 0541/54 ASLB PRO EDINGS TRANSCRFT
ASLB-42 0542/84 ASLB PROGEDINGS TRANSCRPT,

\ ASLB 43 0$S3/54 ASLB PROGEDINGS TRANSCRPT
ASLB-44 02/22/54 ASLB PRO EDINGS TRANSCRFT,,

ASLB-45 10/31/85 ASLB MEMORANDUM AND ORDER LBP 8514-

(PROGDURAL RULING BOARD CONCERN ABOUT
| QA POR DES 3ON)-
j ASLB 46 02/28/54 THRHONECONPDtENG 1t) DISCUSS

SCHEDULING MATTERS RELATED TO MARCH 12
THROUGH MARCH 16 HEARINOS

CASE 1 07/29/82 CASE EXHIBTT 659 WALSH TESTIMONY (EXH
659A H)

CASE-2 08/19/s2 CASE EXHIBTT669 DOYLE ORAL DEPOSmON
(VOLUME I) EXHIBrr 669A -(VOLUME II), AND
EXHIBrr 6698 -(DEPOSmON EXHIBTTS)

CASE-3 09/13/82 CASE EXHIBTT 683 DOYLE SUPPLEMENTAL
TESTIMONY

CASE-4 07/28/83 OBJECTION TO BOARD'S FINDINGS AND CASE'S I

ANSWER TT) APPLICANTS' 07/15/83 SUMMARY OF
THE RECORD REGARDING WEAVE AND
DOWNHILL WELDING

CASE 5 08/22/83 CASE PROPOSED FIhtINGS OF FACT AND
. CONQ.USIONS OF LAWI

,.
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ATTACHMENT A - Continued
so m e

t
Docu:nent Dee Deswnent Tith I

,

CASE 6 09 S3/83 CASE'S MCmON REGARDING 09S7/13
CONFERENCE CALL

CASE 7 11/10/83 CASE'S RESPONSE TO (1) APPLICAhTS' BRIEF !'

REGARDING BOARDINQUIRY IhTO
APPLICABILITY OF AWS AND CODES TO
WELDING ON Fu'E SUPPORTS AT CPSES: (2) NRC
RESPONSE TO BOARD QUESTION ON CPSES
WELDING CODE

CASE.8 11/23/83 CASE'S MOTION FOR RECONSIDERATION
(AFFIDAVITS ON OPEN TIEMS RELATING TO
WALSH/DOY12 ALLEGATIONS)

CASE 9 08M6/84 CASE'S ANSWER TO APPLICANTS MCmON FOR
SUMMARY DISPOSmON REGARDING
CONSIDERATION OF FRICT10N FORCES N 1EE
DESION OF PIPE SUPPORTS WTTH SMALL
THERMAL MOVEMENTS

CASE 10 08 S 6/84 CASE'S ANSWER TO APPLICANTS' M0110N FOR
SUMMARY DISPOSmON OF CERTAIN CASE
ALLEGAT10NS REGARDING AWS.AND ASME
CODE PROVISIONS RELATED TO DESION ISSUES

( CASEIl 084644 CASE'S ANSWER TO APPUCANTS' MOT 10N FOR
SUMMARY DISPOSmON REGARDING ALLEGED_

ERRORS MADE IN DE7ERMINING DAMPING
FACTORS POR OBE AND SSE LOADING
CONDmONS

CASE 12 08/13/54 CASE'S ANSWER TO APPUCANT3' MCmON POR
'

SUMMARY DISPOSmON REGARDING CASE.,

AH JnAT10NS REGARDNO SECIlON PROPERTY
VALUES

CASE 13 08/XV54 CASE'S ANSWER TO APPLICANTS' MOT 10N FOR
SUMMARY DISPOSmON OF CASE'S
AU20AT10NS REGARDINO U BOLTS ACTING AS
TWO WAY RESTRAINTS

CASE 14 08/27/54 CASE'S PART1AL ANSWER TO APPLICANTS''

STATEMENT OF MATERI AL FACTS AS TO WHICH
THERE IS NO GENUINE ISSUE REG ARDING THE
UPPER LATERAL RES'!RAINT BEAM

CASE 15 08/27/54 CASE'S PARTIAL ANSWER TO APPUCANT3'
; STATEMENT OF MATERIAL FACTS AS TO WHICH

THERE IS NO GENUINE ISSUE REGARDING
AI1EGAT10NS CONCERNING CONSIDERA110N

; OF FORCE DISTRIBUT10N IN AXIAL RESTRAIhTS
8
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____ ATTACHMENT A - Consissed

Document Deze

I ( Doc = ;.Th

CASE 16 08/27/54
CASE'S PART1AL ANSWER TO APPUCANTS'
STATEMENT OF MATERIAL FACT AS TO WHICH
THERE IS NO GENUINE ISSUE REGARDING ,

APPLICAhTS' USE OF OENERIC STUTNESSES
INS 1EAD OF ACTUAL IN PIPNG ANALYSISCASE 17 08/27/84
CASE'S PARTIAL ANSWER TO APPLICANTS'
STATEMENT OF MATERIAL FACTS AS TO WHICH
THERE IS NO GENUINE ISSUE REGARDING
DIFFERENTIAL DISPLACEMENT OF LARGE-
FRAhED, WAU-TO WALL AND FLOOk TO-

*

CEILING SUPPORTS
CASE 18 08/27/54

CASE'S PARTIAL ANSWER TO APPLICAhTS'
; STATEMENT OF MATERIAL FACTS AS TO WHICH

THEREIS NO GENUINE ISSUE REGARDING
SAFETY FACTORS

CASE 19 08/29/84
CASE'S ANSWER TO APPUCANTS' STATEMENT
OF MATERIAL FACTS AS TO WHICH THERE IS NO

| OENUINE ISSUE REGARDINO CONSIDERATION OF
,

LOCAL DISPLACEMENTS Aht STRESSES
CASE 20 09/1W84

CASE'S ANSWER TO APPLICANTS' STATEMENT'
-

\ OF MATERIAL FACTS RELATING TO RICHMObt
j .. INSERTS AS TO WHICH THERE ARE NO

MATERIAL ISSUES
CASE 21 1001/84

CASE'S ANSWER TO APPUCANTS' REPLY TO
CASE'S ANSWER TO APPUCANIS' MOT 10N POR
SUMMARY DISPOSmON REGARDING -

CONSIDERATION OFFRICIlON PORCES
CASE 22 1Q08/84

CASE'S ANSWER TO APPUCANTS' MOT 10N FOR
SUMMARY DISPOSmON REGARDING
CONSIDERAT10N OF CINCHING DOWN OF

' U BOLTS,

CASE 23 1Q09/84
CASE'S ANSWER TO APPUCANTS' REPLY TO '

CASE'S ANSWER TO APPUCANTS MOT 10N FOR
'

SUMMARY DISPOSmONREGARDING LOCAL
DISPLACEMENTS AND STRESSESi CASE 24 IW13/54
ATTACHMENTS TO CASE'S ANSWER TO
APPUCANTS' MOT 10N FOR SUMMARY

,

'

i DISPOSmON REGARDINO CONSIDERAT10N OF
| CINCHING DOWN OF U BOLT 3

'

l

I

_
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ATTALMT A - Continued
sowu

Doaamem Dese Dw_-. TWe
j

CASE 25 1W15M
DOCUMENTS AND INFORMA110N T2 QUESTED

I
!

BY CASE REGARDING APPLICANTS' MOT 10N FOR !*

SUMMARY DISPOSmON REGARDING STABILrrY
OF PIPE SUPPORTS

. CASE 26 10/18/84
! CASE'S PARTIAL ANSWER TO APPLICANTS' i

MOTION FOR SUMMARY DISPOSmON
REGARDING APPLICANTS' QUALTTY ASSURANCE
PROGRAM FOR DESIGN OF PIPING AND PIPE
SUPPORTS FOR CPSES

CASE 27 10/18/54
CASE'S DISCOVERY REQUESTS TO APPLICANTS
REGARDING CROSS-OVER LEO RESTRANTS

CASE 28 10/3M4
CASE'S 2ND PARTIAL ANSWER TO APPLICANTS'
STATEMENT OF MATERIAL FACTS AS TO WHICH:

1 MERE IS NO GENUNE ISSUE REGARDING'

APPLICANT 3' QUALrlY ASSURANCE PROGRAM
POR DESIGN OF PIPING AND P!PE SUPPORT 3

CASE 29 11/2M4
i CASE'S ANSWER TO APPLICANTS'REPLYTO

CASE'S ANSWER TO APPLICANT 3' MCT!10N FOR
SUMMARY DISPOSmON REGARDING THE UPPER
LATERAL RESTRAINT BEAM

,, CASE 30 12/19/54
CASE'S 4TN ROUND ANSWER 10 APPUCANT3'

''

L. REPLY TO CASE'S ANSWER TO APPLICANT 3'
M0110N POR SUMMARY DISPOSmON
REGARDINO11!E EPFEC11 OF GAPS

CASE-31 01/1745
| CASE'S PIRST SET OF INTERROOATORIES TO
! APPUCAN!1 AND REQUESTS TO PRODUG

CASE-32 02 S 4/85
CASE'S SECOND SET OF INTERROOATORIES TO
APPUCAN!1 AND REQUESTS TO PRODUG RE:
OLEDEBILTTY

| CASE 33 02/2545
CASE'S POURTH SET OF NIERROOATORIES TO|

APPUCANf3 AND REQUEST 3 TO PRODUG: CASE 34 02/1545
CASE'S THIRD SET OF NIERROGATORIES TO! ;

APPUCANTS AND REQUESTS TO PRODUG
i CASE 35 03/0445

CASE'S PIPTH SET OF NIERROOATORIES TO
;

APPLICANTS AND REQUEST 3 TO PRODUGj CASE 36 04/26/53
SURREBUTTAL TESTIMONY OFJACK DOYLE

{
(CASE EXHIBTT 761 AND ATTACHMENTS)

'

'
CASE 37 04/28/53

SUPP!2MENTARY SURREBITITAL1EST! MONY OF.

JACX DOY12(CASE EXHIBrr 762)

!

i
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ATTACHMENT A -Contiard'

km
DOCnarwnt Deed.

DonrMrsTbde

CASE 38 0$M/83
SUPPLEMENTARY SURREBt71TAL TEST 1 MONY OF
JACK DOYLE (CASE EXHIBTT 763 AND
ATTACHAESTS)

CASE 39 11M/83
CASE RESPONSE TO NRC AFFIDAVTTS ON OPEN
TIT.MS RELATING TO WALSH/DOYLE
ALLEGATIONS

CASE 40 11/28/83 CASE'S ANSWER TO BOARD's 10/25/53
MEMORANDUM (PROCEDURE CONGRNINO
QUALITY ASSURANCE)

CASE-41 02/01/54 CASE'S ANSWER TO MCrrlONS FOR
RECONSIDERAT10N OF BOARD'S MEMORANDUM
AND ORDER (QUALTlY ASSURANO FOR DESIGh)
BY APPUCANTS AND NRC STAFF

CASE-42 08/13/54 CASE'S ANSWER TO APPUCAhTS' STATEMENT
i
'

OF MATERIAL FACTS AS TO WHICH THERE IS NO
GENUINE ISSUE REG ARDING THE EFFECTS OF
OAPS ON STRUCTVRAL BEHAVIOR UNDER
SEISMIC LOADING CONDTTIONS

CASE-43 05M/83 SURREBUTTAL TTST1 MONY OF MARK ANTHOhT( WALSH
CASE 44 1002/54 CASE'S ANSWER TO APPUCANT3' REPLY TO>-

CASES'S ANSWER 10 APPLICANTS' MOTION
REGARDING ALLEGED ERRORS MADE N
DETERMINING DAMPNG FACIORS FOR OBE AND
SSE LOADNO CONDmONS.

CAS5 45 12/19/85 CASE'S RESPONSE TO APPUCANT1' 11/1245 "!
CHANGES TO AFFIDAVTT3 IN SUPPORT OFi

APPUCANT3' MOTIONS POR SUMMARY
DISFOSmON.

IAP 1 10/12/54 COMANCHE PEAK INDEPENDDfT ASSESSMENT
PROGRAM FINAL REPORT TR 8309041. REY 0

1AP 2 11/2W54 COMANCHE PEAK INDEPENDENT ASSESShENT
PROGRAM FNAL REPORT (PHASE 3) TR 84042 01

IAP3 03/14/85 TVOCO/CPRT MEETING TO DISCUSS FINDNOS
FROM INDEPENDENT ASSESSMENT PROGRAM

IAP 4 04M/85 REVIEW ISSUES UST TRANSMTITAL. PIPE
i STRESS & P!PE 3UPPORTS
| IAP 5 04M45 REVIEWISSUES USTTRANSMITTAL CABLE
| TRAY SUPPORT 3 & CONDUIT SUPPORT 3

1AP 6 04M/15 REVIEWISSUES UST TRANSMTTTAL .
; g ELECT 1UCA1/l&C,

i

4
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ATTACHMEhT A -Continued
soww

Deswnent Dess Decmuss TWe

k
LAP.7 04M45 REVIEW ISSUES LIST TRANSMTITAL -

MECHANICAL SYSTEMS
1AP 8 04M45 REVIEWISSUES USTTRANSMnTAL DESIGN

CONTROL
1AP 9 04/2345 REVIEWISSUES LISTTRANSMTTTAL PIPE

STRESS 9tEV.1) & PIPE SUPPORTS (REY.1)
1AP 10 04/2345 REVIEW ISSUES UST TRANSMTITAL CABLE

TRAY SUPPORTS (REY. 9) & CONDUTT SUPPORTS
- .

'

(REY.1)
1AP ll 04/23/85 REVIEW ISSUES LIST TRANSMTITAL .

E2 ECTRICA1AAC, REVISION 1
IAP.12 04/2345 REVIEWISSUES UST TRANSMTITAL -

MECHANICAL SYSTEMS, REVISION 1
1AP.13 04/2345 REVIEWISSUES USTTRANSMT1TAL DESIGN

CONTROL, REVISION 0
1AP.14 06/21/55 REYlEWISSUES LISTTRANSMITTAL CABLE

TRAY SUPPORTS, REVISION 10
IAP.15 06/21/55 REVIEW ISSUES LIST TRANSMTITAL . DESIGN

CONTROL, REVISION 1
. IAP.16 08/1345 REVIEW ISSUES UST TRANSMTITAL CABLE\

TRAY SUPPORTS (REY. I 1) & CONDUTT SUPPORTS-

(REY. 2)
IAP.17 08/1345 REVIEW LSSUES UST TRANIMTTTAL -

MECHANICAL SYSTEMS, REVISION 2
IAP 18 08/1345 REVIEWISSUES UST1RANSMTTTAL -

EMCTRICA1AAC, REVISION 2

i IAP 19 05/15/54 1AP PHASE 4.SUPPEMENT TO APPLICANTT
t

PLAN 1D RESPOND TO MEMORANDUM AND
i ORDER (QUALTTY ASSURANG POR DESIGN),
| MARCH 13,1954

| 1AP 20 1009/54 CYONA LTR. 54056.032 REACTOR COOLAhT
j

THERMAL BARRIER RUPTURE
| IAP.21 1W22/54 CYONA LTR. 54056.035 REACTOR COOLANT

PUMPTHERMAL BARRIER RUPTURE .
; CLARIFICATION
j IAP 22 01/1845 CYONA LTR. 84042.022. OPEN F7 EMS'

ASSOC 1ATED WTTH WALSHSOYE
All20ATIONS

! 1AP 23 01/25/55 CYGNA LTR. 54056.050. STATUS OPIAP
{ CONO.USIONS, ALL PHASES

I
!

|
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Domment Dess Dersc: Tide

__

IAP 24 014145
CYONA LTR. 84042.023 PHASE 3. WALSH/DOYI E

,

ALLEGATIONS (RICHMOND NSERT ;

ALLOWABLES AND BENDING STRESSES)
1AP 25 01S 1/85

CYONA LTR. 64056.053. PHASF d OPEN TITMS !(PUNCHNO SHEAR)
IAP 26 02A]4/85

CYONA LTR. 84042.021 PHASE 3 OPEN TTEMS
(MASS PART1CIPAT10N AND MASS POINT
SPACINO) '

1AP 27 02/12/85
CYONA LTR 840$6.041 CAB!E *iRAY SUPPORT
REVIEW QUESTIONS

1AP 28 02/1945 CYONA LTR. 54042.035 STABILITY OF PIPE
I

SUPPORTS
LAP 29 03A)845 CYONA LTR. 83090.023. RESPONSE TO NRC !QUEST 10NS,IAPPHASES 1 AND2 !

:IAP 30 03/12/85 CYONA LTR. 840$6.058. PHASE 4 OPEN TTEMS |(PUNCHING SHEAR)
(1AP 31 03/25/85 CYONA LTR. 84042.036 PHASE 3 OPEN TTEMS '

(CINCHING OF U BOLT 3)
1AP 32 03/29/85 CYONA LTR. 84056.060 GENTJUCISSUES

( SUMMARY.1AP ALLPHASES
1AP.33 11/2M5 REVIEWISSUES LISTTlWNSMITTAL CABLE

!

--

TRAY SUPPORTS (REY.12)
1

'

1AP 34 II/2M5 REVIEWISSUESIlSTTRANSMITTAL CONDUIT
SUPPORTS (REY 3) -

| MAC1 05A7//l MANAGEMENTQUA1JTY ASSURANCE AUDfT
i NRC1 02n5/83 NRC SPEQAL NSPECT10N TEAM (SrT) REPORT !

!

|
(50445/82 26X5044M214) AS A RESULT OF
WALSH/DOY12 CONCERNS,i

NRC2 04A1/83
CONSTRUCT 10N APPRAIS AL INSPECT 10N (CAT) |

. 50 445/53 18,5044643 12
t'

NRC3 08/29/83 NRC STAFF OBJEC170NS TO PROPOSED INTTIAL
DECISION !

i
.

| NRC4 08/3W53 NRC STAFF'S PROPOSED FINDNOS OF FACT IN '
t

) THE PORM OF A PARTIAL INITIAL DECISION
; NRC5 1043/93 REGION IV CAT POLLOW.UP REPORT

;

;; NRC-6 IW2843
NRCSTAFFRESPONSE TO BOARD QUEST 10N

'

t

REGARDNO APPLICABLE WELDING CODES AT ''

CPSES '

!

i

%

. |

I l

j TN47 7256 iA9 DAP RR P-001, REV.1 |

t

i
t

_ _ _ - - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _



!

.

ATTACHMENT A - Continued
soum

Document Das
Documm Title'I

NRC-7 07/13/84
| COMANCHE PEAK SPECIAL REVIEW TEAM

REPORT
! NRC 8 1IS2/84

NRC STAFF RESPONSE TO APPLICANTS' MOTION
FOR SUMMARY DISPOSTTION ON AWS AND ASME
CODE PROVISIONS ON WELD DESIGN

NRC 9 09/30/85 STAFF EVALUATION OF CPRT PROGRAM PL.4',
REVISION 2, DETAILED COMMENTS / CONCERNS

NRC 10 0741/81
SAFETY EVALUAT10N REPORT- CPSES UNITS 1 &
2 (NUREG 0797)

NRC 11 1001/81
SAFETY EVALUATION REPORT CPSES UNITS 1 &
2 (NUREG 0797) SUPPLEMENTNO.1

NRC-12 OISI/82
SAFETY 6 VALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPMMENT NO. 2

i NRC 13 03Sl/83
! SAFETY EVALUATION REPORT CPSES UNITS 1 &

2 (NUREG-075rl) SUPPLEMENT NO. 3
NRC 14 1ISI/83

SAFETY EVALUATION REPORT - CPSES UNITS 1 &|
2 (NUREG-0797) SUPPLEMENT NO. 4

i NRC 15 1141/84
SAFETY EVALUATION REPORT. CPSES UNITS 1 &

!. 2 (NUREG 0797) SUPPLEMENT NO. 6
NRC 16 OlSI/85 SAFETY EVALUNTION REPORT CPSES UNITS 1 &'I

2 (NUREG-0797) SUPPLEMENT NO. 7
NRC 17 02Sl/85

( SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 8

NRC18 02 S 1/85
SAFETY EVALUATION REPORT CPSES UNTIS 1 &
2 (NUREO-0797) SUPPMMENT NO. 9

NRC 19 04 S 1/85
SAFETY EVALUATION REPORT CPSES UNTTS 1 &F

2 (NUREO 0797) SUPPMMENT NO.10
NRC 20 05Sl/85

SAFETY EVALUA110N REPORT CPSES UNITS 1 &
i

2 (NUREG 0797) SUPPLEMENT NO. I1
NRC 21 09S2/82

NRC STAFF 1ESTIMONY OF JOSEPH I. TAPIA AND
W. PAUL CHEN IN REBUTTAL TO THE
TESTIMONY OF MARK ANTHONY WALSH
CONCERNINO 1HE DESIGN OF PIPE SUPPORTS

NRC 22 05/13/83 INSPECT 10N REPORT 50-445/8312: 50-446/83 07 -
INSPECTION CONDUCTED BY J. L TAPIA AND W.
PAUL CHEN

I NRC 23 12/13/83
AFFIDAVTTS OF JOSEPH I. TAPIA AND W. PAUL!
CHEN ON OPEN TTEMS RELATING TO
WALSH/DOYLE CONCERNS

i

| NRC 24 // NRC INSPECTION REPORT 82 30'n
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NRC 25 OIM8/85 NRC LETER TO TUGCO RE: TRT QAg
FINDINGS (ATTACHED TO NRCT 6).

NRC 26 05/30/85
NRC REGION IV INSPECTION REPORTS 2/17/84
THROUGH 5/3W85.

NRC 27 1W11/84
NRC INSPECTION REPORT (50445/84-22)(50445/84-
07). INSPECTIONS CONDUCED UNDER
RESIDENT INSPECTION PROGRAM 05/19/84
THROUGH 07/21/84

NRC-28 02/27/79 SUMMARY OF FEBRUARY 13,1979 MEETING ON

AUXILIARY SYSTEMS BRANCH QUESTIONSNRC 29 11/17/80 IETTER, R.L 1EDESCO TO R.J. O ARY RE: SERVICE

INSPECTION OF PRESSURE ISOLATION VALVESNRC 30 01/14/81 LETER, R.L TEDESCO TO R.J. GARY RE:

PRESERVICE INSPECT 10N AND TESTING OF
SNUBBERS

NRC 31 1W14/82
TRIP REPORT AUDTT OF TUSI DOCUMENTATION
POR ENVIRONMENTAL QUALIFICATION OF
SAFETY RELATED EQUIPMENT POR CPSES 1 AND

,

!
2. -

*
NRC 32 10/29/82

SSER INPtJT ON SEISMIC AND DYNAMIC
QUALIFICATION OF SAFETY RELATED ELECTRIC-

. .ND MECHANICAL EQUIPMENT
NRC 33 01/31/83

REGION IV RESPONSE TO R.J. GARY LETTER ON
SYSTEMATIC ASSESSMENT OFIJCENSEE

.

,

PERFORMANG(SAD)
NRC-34 07b6/83

SUBMTTTAL OF INTERIM STAFF EVALUATION OF
THE ALTERNATE SHUTDOWN DESIGN FOR THE,

1 CPSES
; NRC 35 01/24/84

SER UNRESOLVEDISSUES REQUIRING
RESOLUTION PRIOR TO LICENSING CPSES UNTT 1

NRC-36 01/24/84
|

SER OLTTSTANDING ISSUE (1), "PROTECTION

AGAINST EFFECTS ASSOCIATED WTTH THE
POSTULATED RUPTURE OF PIPING OLTTSIDE
CONTAINMENT'

NRC 37 02/13/84 ADDIT 10NALINFORMATION ON
ENVIRONMENTAL QUALIFICAT10N

NRC 38 05/17/84
TRANSMTTTAL OF PROPOSED SUPPLEMENT TO

| APPENDIX C OF THE SER FOR COMANCHE PEAK
STEAM ELEClluC STATION (UNTTS 1 AND 2)NRC 39 09/12/84
NRC STAFF CONTROL ROOM DESIGN REVIEW*

REPORT FOR THE CPSES

f
|
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NRC 40 09/18/84 COMANCHE PEAK REVIEW
NRC-41 11/13/84 ACCEPTABILTTY OF ASME CODE RELIEF

REQUESTS PERTAINING TO THE PRESERVICE
,

INSPECT 10N (PSI) PROGRAM FOR COMANCHE j
PEAK STEAM ELECTRI',' STATION, UhTT 1

NRC-42 11/19/84 ISSUANCE OF SUPPLEMENTNO. 6 TO THE |

COMANCHE PEAK STEAM ELECI1UC STATION,
UNTTS 1 AND 2 SAFETY EVALUATION REPORT

NRC-43 06/05/85 USE OF ASME CODE CASES N 397 AND N-411 FOR
THE CPSES (UNIT 31 AND 2)

NRC-44 06N7/85 SUMMARY OF MEETING BETWEENNRC STAFF
AND TUGCO TO DISCUSS THE COMANCHE PEAK
FIRE PROTECTION PROGRAM

j

:NRC-45 06/10/85 ISSUANCE OF SUPPLEMENT NO.11 TO NUREG-
0797 COMANCHE PEAK STEAM ELECTRIC
STATION, UNTTS 1 AND 2

NRC-46 07/24/85 RESPONSE TO L.D. BITTTERFIELD'S MAY 16,1985
REQUEST FOR COMMENTS ONTHE

WESTINGHOUSE OWNERS GROUP (WOG)
GUIDELINES FOR PREPARING SUBMTTTALS

. .

REQUESTING NRC APPROVAL OF REACTOR TRIP
-

TECH. SPEC. CHANGES
--

NRC-47 09/25/85 USE OF ASME CODE CASES N 397 AND N-411 FOR
i
'

~ THE CT3ES (UNITS 1 AND 2)
NRCT-1 09/18/84 NRC 152 TECHNICAL REVIEW TEAM BRIEFING:

COMANCHE PEAK REVIEW
NRCT-2 11 S 1/84

| SUMMARY OFMEETTNG TO DISCUSS THE
,

APPLICANTS' PLAN FOR MSOLUTION OF
|

REQUESIS FOR ADDmONAL INIORMATION
FROM THE COMANCHE PEAK TECHNICAL
REVIEW TEAM EFFORT DESCRIBED IN IETIER
DATED 09/18/84

. NRCT 3 126fV84 1RANSCRIPT CYGNA/NRC MElmNG -1

INDEPENDENT ASSESSMENTPROGRAM
NRCT-4 01/1CV85 MEETING WTIH CYGNA ON CPSES INDEPENDENT

ASSESSMENT PROGRAM (PHASE 3)
NRCT5 01/15/85 MEETTNG WTTH TUOCO CONCERNING THE

MOTION POR SUMMARY DISPOSTTION ON QASC
PROGRAM FOR DESIGN OF PIPING AND PIPE
SUPPORTS FOR COMANCHE PEAK

i
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NRCT6 01/17/85 MEETING TO DISCUSS TECHNICAL REVIEW
TEAM STAFF FINDINGS - COMANCHE PEAK

NRCT7 02AT7/85 SUMMARY OF MEETING WITH CASE, TUGCO AND
NRC CONTENT 10N 5 PANEL CONCERNING
COMANCHE PEAK STEAM ELECI1UC STATION
AND TECHNICAL ISSUES RAISED IN THE ASLB
HEARINGS THURSDAY, FEBRUARY 7.1985

NRCT8 02/26/85 MEETING BETWEEN1EXAS tmLTTIES AND1RE
NUCLEAR ESOULATORY COMMISSION
REGARDING COMANCHE PEAK STEAM ELECTRIC
STATION-PIPING AND SUPPORT DESIGN

NRCT 9 02/27/85 MEETING BETWEEN TEXAS tmLTITES AND THE
NUCIEAR REGULATORY COMMISSION
REGARDING COMANCHE PEAK SIEAM ELECTRIC
STATION- PIPING AND SUPPORT DESIGN

NRCT 10 03M &85 MEETING BETWEEN TEXAS UTILmES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING CPSES 1RT TESTING PROGRAM
ISSUES

( NRCT 11 03 S 7/85 MEETING BETWEEN TEXAS ImLmES AND THE
-

NUCLEAR REGULATORY COMMISSION
REGARDING CPSES MECHANICAL AND..

MISCELLANEOUS
NRCT 12 04/26/85 CYGNA BRIEFING TO NRC MANAGEMENT ON

[ COMANCHE PEAK STEAM E12CIRlC STATION
INDEPENDENT ASSESSMENT PROGRAM

| NRCT 13 06 S 6/84 1E12 PHONE CONFERENCE CA11(06S6/84) TO
I DISCUSS VARIOUS M0110NS FOR SUMMARY

DISPOSmON ON FTPE SUPPORT DESIGN AND QA
ISSUES WHICH HAVE BEEN SUBMTTTED BY THE
APPLICANT

NRCT 14 06 S 8/84 MEETING IN B1mESDA ON1ECHNICAL DATA
AND SUPPORTING MOTIONS FOR SUMMARY

| DISPOSmONS
NRCT 15 06/11/84 1ELEPHONE CONFERENCE (NRC, CASE, TUGCO)

!

TO DISCUSS MOT 10NS POR SUMMARY
DISPOSmON ON PIPE SUPPORT DESIGN AND
DESIGN QA

-

,

I

t .
-

,

t
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NRCT 16 10/23/84 MEERNG TO DISCUSS THE APPLICANT'S PLAN
FOR RESOLimON OF REQUESTS FOR
ADDmONAL INFORMATION FROM THE
COMANCHE PEAK TECHNICAL REVIEW TEAM
O'RT) EFFORT

NRCT-17 03/23/85 MEETING TO CONDUCT FEEDBACK DISCUSSION
WITH MESSRS. WALSH AND DOYLE REGARDING~ '

CONCERNS ABOUTTHE COMANCHE PEAK PLANT
NRCT-18 04/19/84 MEETING WTTH CYGNA ENERGY SERVICES ON

INDEPENDENT ASSESSMENT PROGRAM (IAP) FOR
COMANCHE PEAK

! NRCT-19 07 S 3/84 MEETING BETWEEN NRC STAFF AND CYONA -
| WMM

NRCT 20 03,05/85 MEETING BETWEEN TEXAS UTILmES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING COMANCHE PEAK STEAM EIECTRIC
STATION - QA/QC, APPLICANTS' PROGRAM PLAN

NRCT 21 06/2054 NRC MEEITNG TO DISCUSS SUBMTITED
SUMMARY DISPOSmONS

( NRCT 22 IW19/84 TtJOCO MEETING WTTH NRC STAFF

NRCT 23 11/13/84 PREHEARING BRIEFING
'

NRCT 24 08M6/84 DISCUSSION ON MOTIONS FOR SUMMARY
DISPOSmON FII2D BY APPLICANT COMANCHE;

PEAK

NRCT-25 08 S 8/84 QUESTIONS ON SUMMARY DISPOSmONS FILED
BY TEXAS UTILmES ON COMANCHE PEAK

NRCT 26 06 S 9/84 (HEARINO TRANSOtIPT) IN THE MATIER OF
COMANCHE PEAK, TEXAS tmLTTY

NRCT 27 08/23/84 COMANCHE PEAK MEETING BETWEEN NUCLEAR
REGULATORY COMMISSION STAFF AND TEXAS
UTILmES MOTIONS POR SUMMARY
DISPOSmON

| NRCT 28 06/13/85 NRC/TUOCO MEImNG OF 06/13/85 AND 06/14/85
NRCT 29 1Q02/85 PUBLIC HEARING RE: HOMOGENEOUS

I HARDWARE POPULAT10N FOR CONS 1RUCTION
| ADEQUACY REVIEW AND SWEC REANALYSIS
I PROGRAM.
| NRCT 30 06/13/85 NRCm)OCOMElmNG VOLUMEI MORNING
i SESSION
l
'<

|
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NRCT 31 06/13/85 NRC/TUGCO MEETING VOLUME D AFTERNOON
SESSION

NRCT 32 06/14/85 NRC/IUGCO MEETING - VOLUME I MORNING
SESSION

NRCT 33 06/14/85 NRC/TUGCO MEETING - VOLUME D AFTERNOON
SESSION

NRCT 34 06/18/85 MEEnNG ON RECALCULATION OF SEISMIC
RESPONSE SPECTRA: COMANCHE PEAK

NRCT 35 08/14/85 SUMMARY OF MEETING BETWEEN THE NRC
COMANCHE PEAK INT 1MIDATION PANEL. THE
APPUCANT, AND THE INTERVENER TO BRIEF
THE COMANCHE PEAX PANEL ON THE ALLEGED
INnMIDATION ISSUES AT COMANCHE PEAK

NRCT 36 09/17/85 MEETING BETWEEN NRC STAFF AND TEXAS
UTILTTIES GENERATING COMPANY TO DISCUSS

t

I

THE OFF1CIAL INSPECIlON OF PAINTED SUPPORT
WELDS

NRCT-37 IW18/85 SUMMARY OF 1W2 3/85 MEETING BASIS FOR
ESTABUSHING 1HE HOMOGENEOUS HARDWARE! ; POPULAT10NS POR THE CONSTRUCT 10N

: ADEQUACY REVIEW, AND THE STONE ANDl

s. WEBS'TER PIPE AND PIPE SUPPORT REANALYSIS
PROGRAM

NRCT 38 11M/85 TUGCO MEETING WTTH NRC-CPRT MONTHLY
STATUS NOVEMBER 54,1985 - VOLUME I

NRCT 39 11M6/85 TUGCOMEETINd WITHNRC CPRTMONTHLY
>

STATUS NOVEMBER 5-6,1985 - VOLUME 11
NRCT-40 11M/85 HANDOUTS FROM PUBUC MEEI1NG IN

| GRANBURY NOVEMBER 54,1985
NRCT-41 11/12/85 TRANSCRIPT OFPUBUC HEARING HELD IN

DALLAS TEXAS
NRCT-42 12/18/85 TUGCO MElmNG WITH NRC-CPRT MONTHLY

STA1US

| NRCT-43 02M/86 TUGCO-NRCPUBUCMEET1NG, ARLINGTON.
'

11DCAS

TUGC1 08M/83 APPUCANTS' PROPOSED F1NDINGS OF FACT IN
1HE FORM OF A PARTIALINmAL DECISION

TUGC 2 08/29/83 TRANSMITTAL OF "DIRECTOR'S DECISION
UNDER 10CFR2.206" DENYING PEI1710N FILED BY
MRS. EU !S ON BEHALF OF CASE

!

l
!
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TUGC-3 08/30/83
APPLICANTS' MOTION TO ESTABLISH SCHEDULE
FOR SPECIAL PROCEEDING, FURTHER
PROCEEDINGS (IF NECESSARY), AND FOR

CLOSING RECORD AND FOR EXPf!DITED REPLY
TUGC 4 08/31/B3

APPLICANTS'(1) ANSWER TO CASE'S MOTION TO
SUPPLEMENTTHE RECORD (REGARDING
WALSH/DOYLE AT I Ft1ATIONS)(2) REQUEST FOR
EXPEDTTED RULING AND (3)M0110NFOR
NOTICE OFINIENT TO IMPOSE SANCTIONS

TUGC 5 09S6/83 APPLICANTS' REPLY TO CASE'S PROPOSED
FINDINGS OF FACT AND CONCLUSIONS OF LAW
(WALSH/DOYLE ALLEGATIONS)

TUGC-6 10/28/83 APPLICANTS' BRIEF REGARDING BOARD
INQU1RY INTO APPLICABILTTY OF AWS AND
ASME CODES TO WELDING ON P!PE SUPPORTS
AT COMANCHE PEAK

TUGC-7 05/1W84 APPLICANTS' MOTION FOR SUMMARY DEPOSTT
REGARDING ALLEGED ERRORS MADE N
DEIERMINING DAMPING FACTORS FOR OBE AND
SSE LOADING CONDmONS

( TUGC 8 05/17/84 APPLICANTS' MOTION FOR SUMMARY
,

DISPOSmON OF CERTAIN CASE ALLEGATIONS
REGARDING AWS AND ASME CODE PROVISIONS
RELATEDTO DESIGNISSUES

TUGC 9 05/18/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSmON REGARDING THE EFFECTS OF G APS
ON S'IRUCTURAL BEHAVIOR UNDER SEISMIC;- LOADING CONDmONS

TUGC-10 05/18/54 APPLICANTS' MOTION FOR SUMMARY
DISPOSmON OF CASE ALIEGATION REGARDING
SECTION PROPERTY VALUES

TUGC 11 05/20/84 APPLICANTS' MOTION FOR SUMMARY
!

DISPOSmON REGARDING UPPER LATERAL
RESIRAINT BEAM

! TUGC-12 05/2W84 APPLICANIT MOT 10N FOR SUMMARY
DISPOSmONOFCASE'S All2GATIONS
REGARDING SAFETY FACTORS

TUGC-13 05/21/84 APPLICANTS' MOT 10N FOR SUMMARY
DISPOSmON REGARDING USE OFGENERIC
STIFFNESSES INSTEAD OF ACTUAL STIFFNESSES
IN PIPING ANALYSIS

;
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T1JGC 14 05/23/84
APPLICANTS' MOTION FOR SUMMARY
DISPOSmON OF CASE'S ALLEGATIONS
REGARDING U BOLTS ACTING AS TWO-WAY
RESIRAINTS

TUGC 15 06 S 2/84
APPLICANTS' MOTION FOR SUMMARY
DISPOSmON REGARDING DESIGN OF RICHMOND
INSERTS ANDTHEIR APPLICATION 10 SUPPORT

'

DESIGN
TUGC 16 06/17/84

APPLICANTS' MOTION FOR SUMMARY
DISPOSmON REGARDING STABILTTY OF PIPE
SUPPORTS

TUGC 17 06/18/84
APPLICANTS' MOTION FOR SUMMARY
DISPOSmON REGARDING CONSIDERATION OF
LOCAL DISPLA MEES AND STRESSESTUGC 18 06/22/84
APPLICANTS' MOT 10N FOR SUMMARY
DISPOSmON OF CASE ALIEGATIONS
REGARDING DIFFN DISPLACEMENT OF
LARGE FRAMED, Wall TO WALL, AND FLOOR.
TO CEILING PIPE SUPPORTS! TUGC 19 06/29/84
APPLICANTS'M0110N FOR SUMMARY(

DISPOSmON OF CASE'S ALLEGADONS
' \

REGARDING CINCHING DOWN OF U BOLTSTUGC 20 07/03/84
APPLICANIS' MOTION FOR SUMMARY
DISPOSmONREGARDING AIJ MAT 10NS
CONCERNING QUALTTY ASSURANG PROGRAM
FOR DESIGN OF PIPING AND PIPE SUPPORTS FOR
COMANCHE PEAK STEAM ELECTRIC STATIONTUGC 21 07 S 9/84

| APPUCANTS'MCmON FOR SUMMARY
| DISPOSmONREGARDING ALLEOAT10NS
| CONCERNING CONSIDERATION OF FORCE

DISTRIB1mONIN AXIAL RESIRAINTS|
TUGC-22 08/31/84

CORRECT 10NS TO THE RICHMOND INSERT
MOTION FOR SUMMARY DISPOSmON

TUGC 23 09/19/84
APPLICANTS' REPLY TO CASE'S ANSWER TO
APPLICANTS' MOT 10N FOR SUMMARY
DISPOSmON REGARDING CONSIDERATION OF
FRICT10N FORCES

TUGC 24 09/21/84
APPLICANTS' REPLY TO CASE'S ANSWER TO '

,

APPLICANTS' MOTION REGARDING ALLEGED
ERRORS MADEIN DETERMINING DAMPING
FACTORS FOR OBE AND SSE LOADINO
CONDmONS

\

TN-87 7256
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TUGC 25 09/28/84
APPLICANIS' REPLY TO CASE'S ANSWER TO
APPLICANTS' MOT 10N FOP. SUMMARY

!
!

DISPOSmON REGARDING LOCAL
DISPLACEMENTS AND STRESSES

TUGC 26 1 M 1/84
APPLICANTS' REPLY TV CASE'S ANSWER TO
APPLICANTS' MOT 10N FOR SUMMARY
DISPOSmON REGARDING DIFFERENTIAL
DISPLACEMENTS OF LARGE FRAMED, WALL TO-
WALL, AND PLOOR TO-GIUNG PIPE SUPPORTS

RIGC-27 IW26/84
APPUCANIS' REPLY TO CASE'S ANSWER TO
APPUCANTS'MOTTON FOR SUMMARY
DISPOSmON REGARDING THE UPPER LATBRAL

'

RESIRAINT BEAM
TUGC 28 10/26/84

APPLICANTS' REPLY TO (1) CASE'S ANSWER TO
APPLICANTS' MOT 10N FOR SUMMARY
DISPOSmON REGARDING THE EFFECTS OFGAPS
AND (2) BOARD CHAIRMAN'S "PREUMINARYt

VIEWS" REGARDING ADDmONAL P!EADINGSTUGC 29 11/02/84
APPLICANTS' REPLY TO CASE'S PARTIAL
ANSWER TO APPLICANTS' MOT 10N POR
SUMMARY DISPOSmONREGARDING SAFETY

' '

FACTORS
TUGC 30 11/12/84

APPLICANTS' REPLY TO CASE'S ANSWER TO
APPUCANTS'MCmON FOR SUMMARY
DISPOSmON REGARDING SECTION PROPER 11ESTUGC 31 0 @ 6/83

| APPUCANT'S RESPONSE TO BOARD INQUIRY
REGARDING TIERATTVE DESIGN PROGSS POR
PtP!NG

TUGC 32 09/1442 TESTIMONY OF KENNETH L SOEPPELE, ROGER
F. REEDY, PETER S. Y. CHANG, JOHN C.
FINNERAN, AND GARY KRISHNAN REGARDING
WALSH AU2GA110NS

TUGC 33 09/14/82
SUPP!2 MENTAL TESTIMONY OF KENNETH L
SCHEPPELE, ROGER F. REEDY, PETER S. Y.
CHANG,JOHNC.FINNERAN ANDGARY

KRISHNAN REGARDING DOYIE AU2 GAT 10NSTUGC 34 09/13/84
DISCUSSION BETWEEN CYGNA ENERGY
SERVICES AND TEXAS tmLmES GENERATING
COMPANY AND EBASCO SERVICES,INC.

TUGC 35 05/21/85
TEXAS tmLTITES CPRTMEETING -CYONA
ENERGY SERVICES 05/21/85 AND 05/22/85

| TN 87 7256
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TUGC 36 1M)1/82
_

COMANCHE PEAK STEAM ELECTRIC STATION,;

DESIGN AND CONSTRUC110N, SELF INrrlATED
EVALUATION

TUGC 37 08S198
LETTER, H.R. ROCK TO H.C. SCHMIDT RE:
PRESSURIZER DISCHARGE P! PING
CLASSIFICATION

TUGC 38 08/17B8
IEITER, H.R. ROCK TO H.C SCHMIDT RE:
LICENSING QUEST 10N

TUGC 39 08/24n8
IETTER, H.R. ROCK TO H.C SCHMIDT RE:
CONFIRMA110N OFINSTRUC110NS -
CLASSIPICATION OF PRESSURIZER SAFETY

! RELIEF VALVE DISCHARGE PIPINGTUGC 40 03/19/79
IETTER, RJ GARY TO W.C SEIDLE RE: UNrr NO.
1 REACTOR VESSEL NOZ2LE WELD METALDEFECTS

TUGC 41 08/1009
IETTER, RJ. GARY TO W.C SEIDG RE: PIPE
SUPPORTS

TUOC 42 09/1109
IEr1ER, RJ. CARY TO W.C SEIDLE RE: PIPE
WALL 110CKNESS

I
WGC 43 01/23/80

-

LETTER, RJ.'OARY TO W.C SEIDG RE: PIPING
MINIMUM WALL

TUGC-44 03/24/80
1ETTER, RJ. CARY TO W.C SEIDLE RE: PIPING
MINIMUM Wall

TU0C45 04/21/80
LETTER, R.). CARY TO W.C SEIDG RE: CLASS V
P9ING SUrrQRii,|

TUGC 46 04/15/80
| 1ETTER, RJ. OARY TO W.C SEIDLE RE: PIPING

MINIMUM WALL.
TUGC 47 06/19/80

1ETTER, RJ. GARY TO W.C SEIDLE RE: PIPING
MINIMUM Wall

1 TOC-48 (Tl/14/10
1ETTER, RJ, GARY TO W.C SEIDG RE: CLASS V
P! PING SUPPORTS

TUGC-49 09/18/B0
LETIER, RJ. GARY TO W.C SEIDG RE: Q ASS V
PtPING SUPPORTS

TUGC 50 1(V21/80
IETTER, RJ. GARY TO W.C SEIDG RE: DIESEL
GENERATOR PIPE SUPPORTS

TUGC 51 12/16/80
IETTER, RJ. GARY TO W.C SEIDG RE: PIPING
MINIMUM Wall

TUGC52 01/12/81
IETTER, RJ. GARY TO W.C SEIDG RE: DIESEL
GENERATOR P!PE SUPPORTS

s'
.
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TUGC-53 04/13/81 GTIER, J.S. MARSHALL TO R.L TEDESCO RE:
PRESERVICE INSPECTION AND TESTING OF
SNUBBERS

TUGC 54 07/29/81 LETIER, R.J. GARY TO G.L MADSEN RE: DIESEL
GENERATOR PIPE SUPPORTS

TUGC 55 06 S3/81 LETTER, R.J. GARY TO G.L MADSEN RE: PIPING
. . MINIMUM WAL.L

TUGC 56 10S241 LETTER, RJ. GARY TO G.L MADSEN RE: DIESEL
GENERATOR PIPE SUPPORTS

TUGC 57 03/31/82 LETIER, H.C. SCHMIDT TO S.B. BURWELL RE:

FUNCTIONAL CAPABILTTY OF CLASS 2 AND 3
BENDS ANDELBOWS

TUGC 58 08/16/32 IETTER, R.J. GARY TO H.R. DENTON RE: DESIGN
CERTIFICATION

TUGC 59 05/13/82 LETfER, H.C. SCHMIIyr TO S. B URWELL RE:
STEAM GENERATOR IEVEL CONTROL

TUGC-60 03 S8/83
!

LETTER, H.C. SCHMIrrr TO BJ. YOUNGBLOOD RE:

ACCIDENTMONTTORING STEAMGENERATOR
.

t

SAFETY VALVE POST!10N INDICATION'

t TUGC41 03/29/83 LETTER, RJ. GARY TO G.L MADSEN RE: VENDOR

INSTALLED HVAC SYSTEM (SDAR 106 CP 83 06)
i TUGC42 06/21/83 IETIER, RJ. GARY TO G.L MADSEN RE:

COMPONENT COOIJNG WA1ER CLASS V PIPING
(QA PIM: CP-83-11, SDAR Il1)

TUGC43 07/22/83
ALTERNATE SNU!I)OWN INTERIM STAFF
EVALUAT10N

TUGC 64 08/31/83
RESPONSE 10 NRC NCrTICE OF VIOLATION -
INSPECTION REPORT NO. 83 23, FINDING NO.1

;

TUGC45 KW6/83
SER TABIES ON EQUIPMENT QUALIFICATION

TUGC46 01 M /84 LETIER, H.C. SCHMIDT TO BJ. YOUNGBLOOD RE:
HIGH/ MODERATE ENERGY P!PE BREAK
ANALYSIS

! TUGC47 02/17/54 IETTER, RJ. GARY TO BJ. YOUNGBLOOD RE:l

REQUEST POR PARTIAL EXEMPTION
TU0C48 03 S 8/84

l HUMAN FACTORS CONIROL ROOM DESIGN
REVIEW-FINAL REPORT

TU0C49 04 S 6/84
TUCCO COMMENTS ON CYGNA'S INDEPENDEVT
ASSESSMENTPROGRAM

TN47 7256 A 20
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TUGC 70 06/29/84 !

LETTER, H.C. SCHMIDT TO BJ. YOUNGBLOOD RE

EQUIPMENT ENVIRONMENTAL QUALIFICATION - ,

JUSTIFICATlONS FOR INTERIM OPERATION
TUGC 71 09/28/84 LETTER, J.W. BECK TO BJ. YOUNGBLOOD RE:

IMPACT OF TEMPERATURE DOE TO MAIN STEAM
LINE BREAK OLTISIDE CONTAINMENT ON
EQUIPMENT THAT REQUIRES ENVIRONMENTAL
QUALIFICA110N

TUGC 72 01/17/85 1ETTER, J.W. BECK TO BJ. YOUNGBLOOD RE:

ENGINEERING AND CONSTRUCTION STATUS
REPORT

TUGC 73 02/14/85 LET7ER, J.W. BECK TO BJ. YOUNGBLOOD RE:;

MAIN STEAM LINE BREAKS OUTSIDE|

CONTAINMENT
TUGC~i4 04/09/85 LET7ER, J.W. BECK TO BJ. YOUNGBLOOD RE:

FINAL DRAFT TECHNICAL SPECIFICATIONS
TUGC 75 04/23/85 LETTER, J.W. BECK TO BJ. YOUNGBLOOD RE:

1EMPORARY CHANGES TO PROCEDURES
TUGC 76 05 S 2/85 IETTER, J.W. BECK TO V.S. NOONAN RE:

;
ARBTTRARYINTERMEDIATE PIPE BREAKS

TUGC 77 06 S 7/85 IET7ER, J.W. BECK TO V.S. NOONAN RE: NRC
GENERIC LETIER 83 28

TUGC 78 07/10/85 LETIER, W.G. COUNSEL TO V.S. NOONAN RE:*

RESOLUT10N OF TMI ACTION TTEMS D.K.3.30 AND
B.K.3.31 RELATED TO SMALLBREAK LOCA .

ANALYSIS
TUGC 79 07/15/85 IET'IER, W.O. COUNSEL 1D V.S. NOONAN RE:!

i CLARIFICATION TO TEXAS LTTILTT1ES LETTER
TXX 4426

TUGC 80 1W14/85 1ETTER, W.G. COUNSEL TO V.S. NOONAN RE:
RESPONSE TO GENERIC LETTER 85 06

(ANTICIPATED TRANSIENTS WTINOLTT SCRAM)TUGC 81 12/2 M 5 IETTER, J.W. BECK TO E.H. JCHNSON RE:
DAMAGE STUDY EVALUATION OF
WESTINGHOUSE SDAR: CP 85 46

TUGC 82 02/28/86 LETTER, W.G. COUNSEL TO V.S. NOONAN RE: USE
OF ASME CODE EDIT 10N AND ADDENDA

TUGC 83 12/15/86
1RANSCRDT OF CYNGA/SWEC MEETING IN OLENROSE, TEXAS

!

I

l
|
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TUGC H 04S5/84
APPLICANTS' MOTION FOR SUMMARY
DISPOSmON OF CERTAIN CASE AU20ATIONS
REGARDING AWS /.ND ASME CODE PROVISIONS
RELATED TO WELDING ISSUES
REQUEST FOR EXPEDTTED RESPONSE

XASL 001 08/19/83
MEMORANDUM AND ORDER MCTTION FOR
C1.ARIF1 CATION ON THERMAL STRESS IN PIPE
SUPPORTS

XASL 002 07S 6/83
MEMORANDUM ANDORDER 'IRERMALSTRESS
IN PIPE SUPPORTS

XASL 003 IW1844
MEMORANDUM AND ORDER-MORE DETAIL ON
INDIVIDUAL P!PE SUPPORTS

XASL 004 11/lW83 AFFIDAVTT OF JACK DOYZ2
XASL 005 1CM)6/83

PARTIALINmAL DECISION (CHANGE IN
MATERIAL PROPERTIES FOR A500 STEEL)XCAS@l 08/16/83
CASE'S ANSWER TO APPLICANI3' MOTION FOR
CLARIFICATION OF MEMORANDUM AND ORDER
ON THERMAL STRESS AND P!PE SUPPORTS

XCAS 002 07/15/83
M(MON POR RECONSIDERAT10N OF BOARD'S

I 07S6/87 MEMORANDUM ANDORDER THERMAL
STRESS IN PIPE SUPPORTS

XCAS@3 05M9/83
CASE'S RESPONSE TO BOARD's REQUEST FOR
DISCUSSION OF INTERRELAT10NSHIP OF ASME
APPENDDC XVII,2271.3, TO REST OF ASME CODE

! XCAS 004 1006/84
CASE'S FTATEMENT OF MATERIAL FACT AS TO
WHIG 1EERE IS NO GENUINE ISSUE REGARDING
CASE'S FIRST MOT 10NPOR SUMMARY

.

DISPOSmON REGARDING GRTAIN ASPECTS OF
THE IMP 12MENTA110N OF APPUCANTS' DESIGN

XCAS-005 09/26/84
CASE'S ANSWERTO APPLICANTS'RESPONSETO
BOARD'S PARTIALINmAL DECISION
REGARDING A500 STEEL

XCAS-006 05/14/84
CASE'S ANSWER TO APPLICANTS' MOTION POR
SUMMARY DISPOSmON OF CERTAIN CASE
AU20AT10NS REGARDING AWS AND ASME
CODE PROVISIONS RELATED TO WELDING
ISSUES

XCAS-007 01/17/85 CASE'S 01/17/85 SUPP12 MENT TO CASE'S
ANSWER TV APPUCANTS' MOTION POR
SUMMARY DISPOSmON REGARDING LOCAL
DISPLACEMENTS AND STRESSES

i

TN 87 7256 A 22 DAP RR P 001, REV.1



-

.

ATTACHMENT A - Condaued&
Document Date
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i

XCAS 008 1IS5/84
CASES ANSWER TO APPLICANTS' RESPONSE TO
BOARD REQUEST FOR INFORMATION
REGARDINO CINCHINO DOWN U BOLTSXNRC 001 05/11/83
NRC STAFF RESPONSETO BOARD INQUIRY
REGARDING APPENDIX XVD OF THE ASME
BOILER AND PRESSURE VESSEL CODE

!

XNRC-002 05 S 3/83
NRC STAFF REPLY TO CASE'S BRIEF REOARDINO
CONSIDERATION OF LOCA IN DESION CRTIERIA
POR PIPE SUPPORTS

XNRC-003 04/29/83
NRC STAFF MODON FOR PROTEC7TVE ORDERXNRC-004 0#./20/83
NRC STAFF ANSWER TO CASE MOTIONS SEEKNd
ADMISSION OF DOCUMENTS

XNRC-005 06 S 2/82
NRC STAFFS ANSWER SUPPORTING
APPLICANTS'MCmON FOR SUMMARY
DISPOSmON OF CONIENTION S

XNRC-006 03/15/82
NRC STAFFS ANSWER TO CFUR'S M(7T10N POR
VOLUNTARY DISMISSAL

XNRC-007 09/28/84
NRC STAFF RESPONSE TO APPLICANTS' AND
CASE'S FINDINGS OFFACT ON WELD
FABRICATION

XNRC-008 02S2/84
NRC STAFFS RESPONSE TO CASE'S (1)
DECEMBER 23,1983 RESPONSE TO APPLICANTS'
IDENI1F7 CAT 10N OFISSUES, AND(2) JANUARY
15,1984 CLARIFICAT10N OF ISSUES IN 12/23/83
M. . . ,

r ..XNRC 009 02 S 6/54
^'

NRC STAFF RESPONSE TO CASE'S M(7110N FOR,

RECONSIDERA110N OF BOARD'S 12/28/83l ,,

MEMORANDUM AND ORDER (QUAUTY
ASSURANCE POR DESIGN)

XNRC-010 01/27/84
NRC STAFF RESPONSE TO APPUCANTS' MOTION-

POR RECONSIDERA110N OF MEMORANDUM AND
ORDER (QUALITY ASSURANCE FOR DESION)XNRC 011 12/13/33
NRCSTAFFMOTIONTO REOPENRECORD TO
ADMTT 1HE AFFIDAVIT OF DR. JAl RAJ N. RAJAN

XNRC-012 12/13/83
NRC STAFF RESPONSE TO CASE'S MC7710N FOR
RECONSIDERATION (AFFIDAVTTS ON OPEN
TTEMS RELATINO10 WA13H/DOY12
ALLEGATIONS)

XNRC 013 1CV23/83
NRCSTAFFRESPONSE TO BOARD QUEST 10N
REGARDING APPLICABLE WELDINO CODES AT
CPSES

TN47 7256 A 23 DAP RR.P 001, REV.1
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XNRC-014 09/12/83 NRC INSPECTION REPORT 50-445/83 24,50446/83-
15

XNRC 015 02/17/83 IETTER FROM G. L. MADSEN, CHIEF, REACTOR
PROJECT BRANCH 1, TO R. J. GARY, EXECUTIVE
VICE PRESIDENT AND GENERAL MANAGER,
TUOCO

XNRC 016 04/13/83
LETTER FROM COUNSEL FOR NRC STAFFTO
ASLB IN THE MATIER OF TEXAS 171TLITIES
OENERATING COMPANY, ET AL. (COMANCHE
PEAK STEAM ELECTRIC STATION, UNITS 1 AND 2)
DOCKET NOS. 50-445 AND 50 446

XNRC-Ol? 03/17/83
IETTER FROM COUNSEL FOR NRC STAFFTO
ASLB IN THE MATiliR OF TEXAS IJTILITIES
GENERATING COMPANY, ET AL. (COMANCHE
PEAK STEAM EECTRIC STATION, UNITS 1 AND 2)
DOCKET NOS. 50 445 AND 50-446

XNRC 018 02/22/83
COUNSEL POR NRC STAFF IN1EE MATTER OF
TEXAS UTILITIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK STEAM ELECTRIC'

STAT 10N, UNrrS 1 AND2)DOCKETNOS.50445
AND 50446

XNRC-019 02/08/83
LETTER FROM NRC STAFF COUNSEL TO ASLB IN
THE MATTER OF TEXAS IJTILTTIES GENERATING
COMPANY,ET AL. (COMANCHE FEAK STEAM
EECTRIC STATION, UNTTS 1 AND 2) DOCKET
NOS.50445 AND 50446

i XNRC-020 02/18/82
LETTER FROM NRC STAFF COUNSEL TO ASLB IN'

THE MATTER OF1EXAS UTILTTIES GENERATING
COMPANY,ET AL. (COMANCHE PEAK SIEAM

EECTRIC STAT 10N. UNTT31 AND 2) DOCKET
NOS. 50445 AND 50446*

XNRC-021 03/27/83 ETTER AND REPORT ENTTTLED * REVIEW OF
CONCERNS EXPRESSED BY u a azeNS
ASSOCIAT10N POR SOUND ENERGY ABOlJr
CONDUCT OFREGIONIV
INVEST 1 GAT 10NS/ INSPECT 10NTO ASLB"

XNRC-022 1144/83 COUNSEL POR NRC STAFFIN THE MATTER OF
TEXAS UTILTTIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK sM ELECTRIC
STAT 10N, UNTTS 1 AND 2) DOCKET NOS. 50-445
AND 50446

|

|

.
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XNRC 023 1141/83
COUNSEL FOR NRC STAFF IN THF. MATIER OF
TEXAS LTT1LITIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK STEAM ELECTRIC
STA110N, UNTTS 1 AND 2) DOCKET NOS. 50445
AND 50446

XNRC 024 1W14/83
COUNSEL ICR NRC STAFFIN THE MATTER OF
TEXAS LTTILITIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK STEAM ELECTRIC
STAT 10N, UNTTS 1 AND 2) DOCKET NOS. 50445
AND 50446

XNRC 025 12/31/84
LETTER FROM D. R. HUNTER, CHIEF, REACTOR
PROJECT BRANCH 2, TO M. D. SPENCE,
PRESIDENT,TUGCO

XNRC-026 05/17/84
12 TIER PROM COUNSEL FOR NRC STAFFTO
ASLB IN THE MATTER OF TEXAS LTTILITIES
ELEC110C COMPANY, ET AL, COMANCHE PEAK
STEAM EIECTRIC COMPANY, ET AL (COMANCHE

,

PEAK STEAM ELECTRIC STA110N, UNITS 1 AND 2)XNRC 027 05/11/84
ADDENDUM 70 PAGE 27 OFNRC STAPF
TESTIMONY ON WELDING FABRICATION,

CONCERNS RAISED BY MR AND MRS STINES.
'

XNRC-028 04/24/84
LETTER FROM NRCTO APPLICATNi'IN THE
MATTER OF1HE NRC STAFF REGIVING
A11EGA110NS OF IMPROPER CONSTRUCT 10N
FRACI1CES, ET. AL (COMANCHE PEAK STEAM
EIEC!10CCOMPANY,UNTT1 AND2). DOCKET '_

NS. 50445 AND 50-446.
XTUG 001 02/18/87

APPLICANTS' INTERROGATORIES TO
INTERVENER (SETNO.1987 4)XnJG-002 08 S 2/83
APPLICANTS MOTION FOR CLARIFICATION OF
MEMORANDUM AND ORDER ON THERMAL
STRESS AND PIPE SUPPORTS

XTUG 003 05/11/83
APPUCANTS' SUPPLEMENTAL REPLY BRIEF
REGARDING PAPE SUPPORT DESIGN

XTUG 004 05 S 3/83
APPUCANT3' REPLY BRIEF REGARDING
CONSIDERATION OF LOCA IN DESIGN CRTIERIA
POR PIPE SUPPORTS

XTUG-005 04/21/83
APPLICANTS' BRIEF REGARDING

,

I

CONSIDERATION OF THEP)ML STRESSES IN
DESIGN OF P!PE SUPPORTS,

\ \
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XTUG-006 0743/58
APPLICANTS' STATEMENT OF MAT 5 RIAL FACTS
AS TO WHICH TEstE IS NO GENUINE ISSUE RE
APPLICANTS' QUALTTY ASSURANCE PROGRAM
FOR DESIGN OF PIPING AND PIPS, SUPPORTS FOR

COMANCHE PEAX STEAM E12CDUC STATION
XTUG 007 06/29/84

APPLICANTS' STATEMENT OF MADERIAL FACTS
' , . AS TO WHICH THERE IS NO GENUINE ISSUE

REGARDING CONSIDERATION OF CINCHING
U BOLTS

XTUG 008 06/18/84
APPLICANTS' STATEMENT OF MA11ERIAL FACTS
AS TO WHICH THERE IS NO GENUINE ISSUE'

REGARDING CONSIDERAT10N OFLOCAL
DISPLACEMENIS AND STRESSES

XTUG 009 06/17/84
APPL! CANTS ' STATEMENT OF MATERIAL FACTS
AS TO WHICH THERE IS NO GENUINE ISSUE
REGARDING STABILTTY OF PIPE S UPPORTS

XTUG-010 06/02/84
APPLICANTS ' STATEMENT OF MATERIAL FACTS
RELATING TO RICHMOND INSERTS AS TO WHICH
THERE ARE NO MATERIALISSUES'

XTUG 011 05/2W84
APPLICANT 3' STATEMENT OF MATERIAL FACTSi

AS TO WHICH THERE IS NO GENUINEISSUE
X1UG 012 05/16/54

APPLICANT 3' N ATEMENT OF MATERIAL FACTS
AS TO WHICH THEREIS NO GENUINEISSUE

XTUG 013 05/16/54
APPUCANTS' STATEMENT OF MATERIAL FACTS
AS TO WHICH THERE IS NO GENUINE ISSUE
REGARDING CONSIDERATION OFPRICMON
PORCES IN 1HE DESIGN OF PIPE SUPPORTS WITH
SMAIL THERMAL MOVEMENTS

XTUG 014 05/16/94
APPUCANTS' FTATEMENT OF MATERIAL FACTS
AS TO WHICH THERE IS NO GENUINE ISSUE
REGARDING APPLICANT 3' CONSIDERAT10N OF
DAMPING FACTORS FOR OBE AND SSE LOADING
CONDrnONS

XTUG 015 0641/83
COUNSEL POR 1VGCO . RE: TEXAS UTILITIES
GENERATING CO., ET AL. (COMANCHE PEAK
STEAM E12CTRIC STATION, UNTTS 1 AND 2)
DOCKET NOS.50445 AND 50446

XTUG-016 11/19/84
APPLICANT 3' REPLY TO CASE'S MOT 10N
CONCERNING INFORMAT10N REGARDING
CDOilNO DOWN U 40LT5

i j
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XTUG 017 11/16/84
APPLICANTS' REPLY TO CASE'S ANSWER TO
APPLICANTS' RESPONSE TO BOARD'S PAR 11 AL
INITIAL DECISION REGARDING A500 STEEL

XTUG 018 11/05/84
APPLICANTS' MOTION POR RECONSIDERATION
OP MEMORANDUM AND ORDER (MORE DETAIL
ON INDIVIDUAL PIPE SUPPORTS)

XTUG 019 07/11/84
COUNSEL POR APPLICANTS RE: TEXAS

* UTILTTIES COMPANY, ET AL. (COMANCHE PEAK
I STEAM ELECTRIC STATION, UNITS 1 AND 2),

DOCxrrNOS.50445 AND 50446
XTUG-020 06/29/84

COUNSEL POR APPLICANTS SUBJ.1EXAS
UTILTT1ES EMCTRIC, ET AL. (COMANCHE PEAK
5"TEAM EMCIRIC STATION, UNITS 1 AND 2
DOCKETNOS.50-445 AND 50446)

XTUG-021 06/17/84
1.ETTER FROM APPLICANTS' COUNSEL TO ASLB -
SUBJ, TEXAS UTILITIES COMPANY,ET AL
(COMANCHE PEAK STEAM EECTRIC STAT 10N,
UNTTS 1 AND2)DOCKETNOS.50445 AND50446X1TO-(n2 04/11/84
APPLICANTS' RESPONSE TO PARTIAL INTTIAL-

I DECISION REGARDING A500 STEEL
XTUG 023 06/02/84

MTTER FROM COUNSEL POR APPLICANT TO
ASLB IN THE MATTER OP ALMOA110NS
REGARDING SAFETY PACTORS, ET. AL.
(COMANCHE PEAK STEAM EMCTRIC COMPANY,.

UNTT 1 AND UNTT 2) DOCKET NOS. 50445 AND 50-446.'- --

.

.

i.

.

;
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ATTACHMENT B

( The following three categories were established for DIRs which were not covered by External
Source Issues &nmary DRs. Each DIR was resolved individually. A summary of the closures
fellows:

CATEGORY- MISCELLANEOUS (#36)
1.

DIRs with no specific concern identified. These DRs are classified as unsubstandated:
DIR E-0323 Subject: Cygna desire to complete review of procedures.

iResolution: No concern idenafied.
iDIR E 0812 Subject: Ovenhickness in pipe.

Resolution: No specifics idendfied: only mentioned as a subject to be
covered later.

DIR E ONO Subject: Responsiveness of SIT Report to Walsh/Doyle items.
Resolution: All Walsh/Doyle imms are addressed by SWEC's GTIR.

DR E 1198 Subject:
Assymetric dynamic loads on Reactor Coolant System.

Resoludon: Issue was 'sndicated as "undergoing staff review"in SSER 6.
Lirnited infe mation is provided for DAP review.

DR E-1199 Subjea:
NRC revicy of W3CAN computer program not complete.

Resolution: Program not esed in SWEC's requalificadon program.
DIR E 1200 Subject: Resolution v( 141 Acdon Items.

Resolution:
Document (NCCO.78) describes resolution ISARg

nvision. An, further resoludon required will be idendfied by
the NRC in sutvsmr SSERs.,

,

DIR E 1201 Subject: Use of Code Cases N 397 and N 411.
Resolution:

Per NRC !acer from V.S. Noonan to W.G. Cbuncil dated
V1WB6 the NRC approves use of these Cbde Cases,
provided tissed squirements are mes.

2.
Concems closed outside of DSAP IX review and/or closed as invalid. These DRs are
classified as Observations or Unsubstantiated:
DR E 0242 Subjea: Punedonal capabuity of austenide bendskIbows.

Resolution: NRC raised the issue in the SER; a method was developed
and applied on a sampling basis; NRC closed it in SSER #3.

DR E-0347 Subject:
Improper use of temporary supports, and the erection process
in general, could have damaged Main Steam pipes

Resolution: Per ISAP V.e. Resuhs Report the issue is closed.

DR E-0354 Subjea: Snubber faDure after steam /wak r hammer.
Resoludon: Snubbers are load rated by vendors. Oiven that piping loads

are property detertnined and correct snubber size is chosen,
the supports should not fall. *

DIR E @ 86 Subject:
Combined load evaluadon for AWS weld evaluation.

Resoludon: TUGCO sad sfies CASE's question later in the external

source document (NRCT 13).! 1

TN 67 7256 B2 DAP RR P 001, REV.1
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DIR E-0858 Subject: ANI is responsible for interpretation of ASME Code.
Resoludon:

DAP disagrees with Doyle. ANI does not irserpret
.I engineering related maners; the only design related

responsibility is to ensure that the required analysis has been
done and is property certified.

DIR E 0936 Subject: OBE vs. SSE loads.
Resolution:

No error occurred. Damping values were based on Reg.
Guide 1.61. The Reg. Guide damping values are noted as
being conservative per recent WRC studies (WRC 300).

DIR E 1176 Subject: Incorrectly calculated pipe stress allowable.
Resolution:

Per ASLB.43, the allowables are shown to be correctly
calculated.

DIR E 1191 Subject:
Whether or not all seismic restraints must be +/ .

1

Resoludon: Third Party agrees with TUGCO's response that
uni directional supports can be used if dead weight is larger
than the +Yloads.

3.
Concems with TUGCO arguments that are not pertinent to SWEC resolutions. These DRs
are classified as Unclassified Deviations:

'

DIR E-0560 Subject: Snubber capacity seit results.

Resolution: Per CPPP 7, the allowable loads are stated in vendor LCD
shecu or certlSed design report summaries. These test results

! are not used.
i DIR E-0778 Subject: Inelasde deformadon in bolts used to justify shearL

distribudon among base plate bolts.I' Resolution: SWEC does not use bolt deformadon to justify shear
distribudon among base plate bolts, but bases their
procedurehesolution on NF 4721.

DIR E O H 3 Subject:
E5ecss of bolt hole gaps on material and impact damping

Resolution: SWEC does not use impact or material damping to jusdfy
their approach to the bolt hole gap iasue, but bases their
procedurchtsolution on NF-4721.

DIR E 1195 Subject:
U bolt cinching, can torqueing or paint be used forlocking.

Resolution:
( Per PM 82 Rev 1, cinched U boks are eliminated. Jam nuts

orlock nuts are used on stiff clamps.
4. Calculado VProcedural concems. Addressed by SWEC in CPPP 6 and 7:

, DIR E 0062 Subject: STRUDL analysis guidelines.I

Resolution: Supprts analyzed using STRUDL are checked against NF
Code requ1remenu.

DIR E 0134 Subject: Member bearing may be inappropriately considered for
compressionloads on welds.

Resolution: CPPP 7, Art. 4 2 requires compresslos to be :ensidered.

|

t

i
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DIR E 0295 Subject:
Combining SRV and seismic loads in Emergency for Main
Steam pipe.

( Resoludon: CPPP 7, Table 3.5 1 and 3.5 2 requires SRV and SSE to be
combined in the Fauhed condidon. This change in load
combinadon required an FSAR change, which was
incorporated in Ammdment 61 (per DIR C 0024).

DIR E 0313,
DIR E 0734,
DIR E 0823,
DIR E 1188 Subject: Spring travel, frame gap, and swing angle evaluation for

seismic and Duid transients.
Resolution: CPPP 7, Ar.t. 41 requires that displacements be calculated for

spring travel evaluation using Table 4.7.2 1 combinations
(which include seismic and Duid transient). Frame gaps are
addressed in DAP E P-019, and swing angles in DAP E P-
004.

DIR E 0322 Subject: Embedded plates - connections assumed as pinned, and
stiffeners requlru! for momers connecdons.

Resoludon: CPPP 7 does not require that attachments to embedded plates

|
be assumed as pmned, and per CPPP-6, calculated loads are

1 transmitted to SWEC CAP for evaluation.

) DIR E-0735 Subject: Spacing of attachments to embedded plates.
. Resoludon: Per CPPP 6, support reactions on embedded plates are!

transmitted so SWEC-CAP for evaluadon.'( DIR E 0969 Subject: Gang supports pinned to hunding structures were not
i

| considered internedvely between anached piping.
Resoludon: CPPP 7, Att. 4 9 requires eliminadon of pinned attachmentsi

of ganged supports to buuding structures.

DIR E 1174 Subject: Stresses due to reduced pipe wall thkkness.
Resohrtion: Reduced waU thickness is evaluated per CPPP 7, Att. 3-14

and PM 137.
.

| CATEG OR Y - G ENERIC/ CUMULATIVE (#37)
1.

Concem with inconsistent and nonstandard criteria. Addressed by SWEC requaliScadon
program use of CPPP Procedures:

DIR E-0008 Subject: Inconsistent criteria for STRUDL
Resolution: CPPP 7 defines criteria and methods f r requaliScadon of

wpports. SWEC uses its own version of S7RUDL, and has
issued controlled user's manuals.

; DIR E-0331 Subject: Non standard pipe support designs invalidate standard
i

engineering assumptions and practices.
Resolution: CPFP 7 defines criteria and methods for requalincadon of

supports, ensuring all supports in SWEC's scope are
re evaluated based on industry codes / standards.

|\ -

|
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DIR E 0523 Subject:
Unresolved issues related to provisions of GDC 1.

Resoludon:
Specific items were addressed under SWEC's requalification

( program,includmg: Skewed 'T'joitu welds, Flare bevel
welds, Purx:hing shear, and Tube to tube welds. (See DAP.
E P 006 and DAP E P 027).

DIR E 0884 Subject:
Piping analysis techniques have changed.

Resolution:
CPPP 7 defmes criteria and methods for requalification of
piping. Leads generated in these analyses will be
incorporated into suppon designs.

2.
Concem with cumuladve effects of specific concems. Each specific concem was

' individually addressed by SWEC, thereby eliminating the cumuladve effects concem:
DIR E-0658,
DIR E-0720,
DIR E 0730,
DIR E 0731 Subject:

Resolution:
SIFs

See DAP E P 026Fluid /insuladon weights
of valves and flanges

See DAP E P426
Mass point spacing

See DAP E P 017Suppon mass
See DAP E P 015Suppon stiffness
See DAP.E-P-005

Valve acc. generic study
See DAP E P 325

,

i

Flange load generic study
See DAP E P 025

Welded attaclunents
See DAP E P 002

SS elbow funcdonal capability CPPP 7, An. 3-16'

Suppon self weight excitadon
See DAP E P-020

l '

(
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CATEGORY- WESTINGHOUSE

Concem with seismic damping in Westmghouse piping analysis:

( DIR E-0035,
'

D R E 0121,
'

DR E 0135,
DR E 0230,
DIR E 0526,
DR E 0527,
D R E 0528. 1

DR E 0583, I

DIR E-0641, l

DR E-0785,
DR E-0787
DR E-0972,
DIR E-0983 Subject: Loads on one suppon were greater for NormNpset than i

i
Emerg/ Fault.1he damping values used in the OBE/SSE
analysis of a 3" pipe were questioned (2,4%)

Resolution: FSAR specifies 2% and 4 % damping for OBE and SSE for
12" and larger piping; it also permits CC N 411 damping.
Wesunghouse memo TCX SDI 150 notes damping used for
RCL analysis isjustified/ documented in FSAR Sect. I A(N)-
34, and that the specific analysis in question (141) is based
on N-411 damping. (All DRs in this category were
transfened to DR E-0121.)

. '

(

.

l

|

!

|
|

|
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ATTACHMENT C

PROJECT MEMORANDA :

I

|

,

I

l

|* .
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A1TACHMENT C

i Procedure
No. Rev- Dane of

Tide No. Ime

REVIEWED AS PART OF CPPP 7, REVISION 2
PM-001 Pipe Suppon Computer Program Usage

1 01S8/86
PM-003 Design Informadon Request Procedure 0 11/18/85
PM 016 Qualification of Two (2) Bolt Base Plates 0 01/24/86
PM 025 Gang Hariger and Terminal Anchor Procedure Unit 2 0 02/28/86
PM 026 Impact Testing ofIntegral Attachmeras 0 02/28/86
PM 039 Administrative Procedure for Qualifying Wall to-Wall, 2 07/21/86

Floor to Floor, and Corner Pipe Suppons
PM 050 Procedure to Adjust the Seismic Response 1 06/16/86

Acceleration for Valve Qualificanon
; PM-051 Integral Welded Anachment (IWA) Task Group 0 05 S 9/86

PM452 Through Bolt Allowable Load Criteria 0 05 S 9/86
! PM-053 CPPP 7 Rev. 2, Sec. 3.6.4 (Easendal Systems) 0 05/15/86

'

PM 054
!. Project Engineering Aarurance Engineer 0 05/15/86Responbibilides

\
PM 055 Weld Design Criteria for Pipe Supports 0 05/19/86

;

PM 056 Simplified Method for Qualificadon of As Built Small
1 12 S 3/86

,

| Bore Piping

PM 057 Floor Stabs with 2" h TW o gg
PM-058 Pi Suppon Member Stress due to M for CT and 0 0#18/56

PM 059 Two-Bolt Baseplate Qualification Procedure 0 06/18/86
PM 060 Revised Pad Width Requirements for Attachment 4-6A 0 06/18/86

| of CPPP 7

PM 061 Mismatch SIFs 0 06/23/86
PM 062 Calculation of Suppon Loads for Non Nuclear Safety 0 06/24/86

,

Related Piping Anached to an ASME DJ Support
PM 063 Pipe Support Cearance Requirements 0 06/24/86
PM 064 As BuDt Verificadon of Base Plate Using DrlDed In 1 07/14/86

) Expansion Type Concrete Anchors

PM 065 Use of Hardened Beveled Washers 0 06/24/86
PM 066 Pipe wad '!hinning Criteria 2 10 S 9/86

1
1
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ATTACHMENT C- Continued
4

.g-
m. Rev. Daa of

Prankre

nie W. Ime
PM-067 Suggested Distance Between Mass Points

0 06/24/86i

PM-068 Weld Terminadon at Member Edges 0 06/24/86
PM-071

1.ocal Stress Evaluadon for Dual Truntdon Anchors0 06/25/86PM-072
Anchor Stiffness for APE (ST 378) Computer Program 0 06/25/86PM474 Code Case N318 ComputerProgram

1 11/21/86'

PM 075 Design Consideradons for E Systems and Western 0 07/07/86Piping Stiff Clamp used on Main Steam and
FeedwaterPiping

PM 076 1.ocal Stress Check in Tube Seedon 0 07 S 7/86PM477 Code Case 392 Camputer Program 0 07S 7/86
PM-079 Revised NF17 Code Qieck Equadon Tables 0 07/14/86
PM-080

Carificadon of Awhment 4 2 of CPPP 7 0 07/14/86
i PM-081 New Release of STRUDAT/SANDUL 0 07/14/86

PM 082 Modificadcms to Onctied U Bolts
1 12/2W86

PM 083 Procedure for Evaluating Cinched U Bolt Supports 1 09/23/86

,

i
PM 084 Clarificadon of S** for CT and $1 Piping Systems 0 07/21/86
PM-085 Local Stress Evaluadon for Pipe to-Pipe Bearing C 07/21/86

j PM 086
CPPP 11. Administradve Connel of Calculations 1 07/13/87i PM 067 Analytical Requir-mm Air Panesradon Sleeve Seals 0 07/21/86and Boota

'

PM488 Correcdon of Typographical Ermes CPPP 7 0 07/2146 '

PM489 Mimination of Hanger Engineerirq Data Report 1 02/13f87
,

(HEDR)
PM-090 Review of NCRs for Potential Reportability 1 12/1646
PM-091 Problem Way Modifications

0 07/31/86
PM 092 Computer Program for Pipe Support Analyses 0 07/31/86
PM 093

A!!owables Por 3/5 in. Diameter Hilti Kwik Bolts with0 07/31/8615/8 in. EmWm** Depth .
,,

PM 494
Revised Procedure for the Qualificadce of Camp 0 07/31/86Anchors

PM 095 Cinched U Bolt Analysis Computer Program 0 08/13/86
| PM 096 Piping Decoupling Criteris
; 1 09/lW86

t

i
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A'ITACHMENT C- Contuuud

I, Pr- -?"
No. Rev. Dess of

Tale No. Isrue

PM 097 Pipe Suppen Wejded Tube Steel Joints 0 08/20/86
PM-098 Local Stress Evaluadon for Uncinched U Bolt 0 08/20/86Supports

PM.099 Allowables for Hild Anchors Having Edge Distance 0 08/20/86Less Thin 3D

PM 100 Addidonal Direction for Self Weight Computer input 0 08/20/86
PM 102 Local Pipe Stresses Due to longitudinal Bearing 1.4 ads 1 1009/86
PM 103 Allwable Valve Acceleradons 0 08/21/86
PM 104 Stress Intensificadon Factors 0 08/26/86
PM 105 1hermal Expansion Range Stress for Run Pipe Local 0 08/28/86Stress Evaluadon

PM 106 Proposed Modification Reports 0 09 S9/86
PM 107 Reactor Coolant Loop (RCL) Movernents 0 09/lW86
PM 108 Local Stress Evaluadon Pmcedun 1 1Q01/86
PM 109 Local Member Stress Induced by Nuu Bearing Against 0 09M8/86

( Tube Steel Wall

PM 110
A3owable leads for A193 Grade B7 Threaded Rods 0 09/1026

PM 111 Procedure forModeling Tie Back Supports 0 09 S 8/86
'

PM 112 1hermal Expansion of Lang Tube Steel 0 09/18/86
PM 113 Addidonal Mastic )nocoenu for huerface Anchors 0 09/3WB6
PM 114 Ctnched U Bolt Canputer Program Clarificadeo 0 09/3786
PM 115 Code Case N318 2 and N413 Usage 0 09/3W86
PM 116 Self Weight Excitadon Loads for Tie Back Suppons 0 09/30/86
PM 117 New Release of SANDUL 0 09/3W86
PM 118 Calculade Transmittals and Distribution 0 IQ09/86Requimnemas

PM 119 Allowable Stress Range for Expansion Stresses S
.

A 0 1Q0946
'

PM 120 Small Bore Pipe Strap Sdffnes: 0 1Q09/86
1 PM 121 Loads and Movernents Required to be Shown on Pipe 0 1Q09/56| Support Drawings

PM 122 Effect of Constmedon Tolerance on Pipe Support 0 1W20/86Sdftness
'

-
g,

i
,
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ATTACHMENT C-Connausd

( Procadwt
No. Rev. Dans ofTWe

_ No. Iam
'

PM 123 Effecdye Fillet Weld Length for Trunnion to Elbow 0 10/20/86Connection

PM 124 Procedures for Qualifying Decoupled Vmt/Dr* and 0 IW20/86FreEnd Cconecdons
PM 126 SA PSM, and PSC Memos

0 IW20/86- .

REVIEWED AS PART OFISSUE RESOLlJr!ON
PM 039 Administradye Procedure for Qualifying Wall to Wall. 3 6-02 87

Moor to Floor, and Corner Pipe Supports
PM 103 'J1owable Valve AcceJeradons 0 82186i PM 110

.mwable Loads for A193 Grade B71hreaded Rods 0 4 14-87
PM 133 Final Reconcillation Check List

1 52787
PM 135 Secdons of CPPP 7, Rev. 3. Which Require 0 22387Confirmation

PM 117 Wall 17mnrdng Criteria
0 31887

PM 138 Dynamic Analysis of Muld Transient leading 0 33187
t PM 139

Promdure for Evaluadng Pipe Stresses at Sdff Camp'

0 3-31 87Supports

PM 140 Flare bevel Groove Welds
1 05 01 87

PM 141 Unequal Shear Landmg Effect on Rkhmond Inserts
3-25 87

and Threaded Rods Used in p with Tube .
,s. ,,

PM 146
! The Use of Galvardzed Nuts on CPSES 0 42087
! PM 151 PSAP RELAP 5, and REP!PE Computer Programs 0 5-01 87

PM 154 Axial Restrainu with Lugs 0 50787
PM 155 SIF Evaluation of Branch Connections 0 60887

| PM 157 Break / Crack Postuladon, Pipe Stress Analysis, and 0 51387
Pipe Qualificadon Requiremmts for Cass 5 High and
Moderate Energy Lines Units 1 and 2

PM 162 Circular Tnmnion Anachraents to Ebows 0 52287
PM 163 CPPP 7 Piping and Pipe Supports Code Applicabuity 0 5 27-87Changes

PM 164 CNerall Mnal Assessment Review of Piping Systems 1 6-19 87
PM 165 Screening Procedure - Fluid Transient Cutoff Loads

1 62587
\
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ATTACHMENT C-Connaued

| N cedws -

Ilm. DauofNo. Tide No. Issw

PM 166 Pipe Suiss and Suppon System Review Checklist 0 52887
PM 167 Use of Computer Program PTTRIFE (ME 211) 0 6-03 87
PM 170 Revised Procedure for Qualificadon of Ebows with 0 6-08 87

Branch Connections

PM 178 Resolution of TERA Fluid Transierus issues 0 62587

'

i

.

:

!

!

|

|

|

i
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ATTACHMENT D

ABBREVIATIONS AND ACRONYMS LIST

.

8

e

f

b

1

,

|

|
'
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ATTACHMENT D
.

(
ABBREVIATIONS AND ACROhYMS LIST

Abbrenamon
or

Acronym Explanation

ACI American Concrete Insdtute
AISC American Institute of Steel Construction
ARS Ampilfied Response Spectra
ASLB Atomic Safety and Licensing Board '

ASME American Society of Mechanical Engineers
AWS American Welding Society
CAP CorTective Acdon Program
CASE Citizens Associadon for Sound Energy
CFR Code of Federal Regulations

CPFP Comanche Peak Project Procedures

CPRT Comanche Peak Response Team

CPSES Comanche Peak Steam Electric Station
CVCS Chemical and Volume Contrc; System
DAP Design Adequacy Program

DIR Discrepancy / Issue Resoludon Repon
DOF Degrees of Freedom

DSAP Discipline Specific Acdon Plan
ESIS Exemal Source lasue 9===y
FSAR Fmal Safety Analysis Report
FW Feedwater

GENX Stone & Webster Generic Calculation Number
GIR Generic Issues Report

Hz Hertz (Cycles per Umnd)
IRR lasue Resolution Report

ISAP lasue Specific Action Plan

KS1 KIPS (Ihousand Pounds) Per Square Inch
LOCA Loss of Coolant Accident
MS Main Steam

N/A Not Applicable -

N/C Not Checked
t

NRC United States Nuclear Regulatory Camission

i

4
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ATTACHMENT D- Continued
#

Abtuvianon
or

Acronym Explanaden

OBE Operating Base Earthquake
PCI Prestressed Concrete Insdtute
QA Quality Assurance

RLCA R.L. Coud Associates
*

RTL Review Tearn Leaders
i RV ReliefValves

S/RV Safety /Rellef Valve

| SAT Satisfactory ,

;
SER Safety Evaluadon Report ,

SSER Supplemental Safety Evaluation Report
SIF Stress Intensificadon Factors
SRSS Square Root Sum of the Squares

; SRT SeniorReview Team
SSE Safe Shutdown Earthquake

i SWEC
l Stone and Webster Engineering Corporadon

-

TRT Technical Review Team
TU Texas Utilides
TUGCO Teris Utilities Generating Company

! UNSAT Ur. satisfactory '

WRC Welding Researdi Couns0
' ,

. ',' )!
, 2PA Z:ro Period Acajeraden

.

.

|

|

i
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