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CECELIA U BRUNER September 29, 1987
JOE A DAvIS

ERIC M PETERBON

WALTER W wHITE

Peter B. Bloch, Esquire Dr. Kenneth A. McCollom
Chairman Administrative Judge
Atomic Safety and Licensing Board 1107 West Knapp

U.S. Nuclear Regulatory Commission Stillwater, Oklahoma 74075
Washington, D.C. 20555

Dr. Walter H. Jordan Elizabeth B. Johnson
Administrative Judge Oak Ridge National Laboratory
881 West Quter Drive , P. O. Box X, Building 3500

Oak Ridge, Tennessee 37830 Oak Ridge, Tennessee 37830

Re: Texas Utilities Electric Company, et al
{Comanche Peak Steam Electric Station,

Units | & 2); Docket Nos. 50-445 and 50-446 = &L

Dear Administrative Judges:

TU Electric has this date delivered to the Nuclear Regulatory Commission
the following SRT approved Resuits Reports:

Il.e Rebar in the Fuel Handling Building
V.a (Errata) Inspection for Certain Typesof Skewed Weldsin NF Supports
DSAP IX Piping and Supports Discipline Specific Action Plan

These reports should be placed in sequence behind the tab "Civil/Structural"
for ILe; "Mechanical" for V.a (Errata); and "DSAP" for DSAP IX in the results
reports binders previously transmitted. Also enclosed is a revised Table of
Contents reflecting the issuance of these reports. As with all previous Results
Reports issued to date, this material is not being offered into evidence at this time
but provided for information only.

/
8710050258 u7 Respectfylly submitted
[ . ey R

Robert A. Wooldridge

Enclosures

RAW/Klw ¥§)C7

cc: Service List
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- - CPRT-1001
—— hoe File # 10068
WELECTRIC
William G. Counsil September 29, 1987

Executrve Vice President

U. S. Muclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES)
DOCKET NOS. 50-445 AND 50-446
CPRT RESULTS REPORTS

Gentlemen:

We transmit herewith the following SRT approved Results Reports:

I1.e Rebar in the Fuel Handling Building

V.a (Errata) Inspection for Certain Types of Skewed
Welds in NF Supports

DSAP 1IX Piping and Supports Discipline Specific

Action Plan

These reports should be placed in sequence behind the tabs "Civil/Structural”
for 11.e; "Mechanical" for V.a (Errata); and "DSAP" for DSAP IX in the results
reports binders previously transmitted.

The files that contain supporting documentation for these Results Reports have
been reproduced in their entirety and are available for public inspection in
our Dallas office. Anyone wishing to inspect these files should contact Ms.
Debra Anderson (214-812-4379).

We shall issue further Results Reports on a periodic basis as they are
approved by the CPRT Senior Review Team.

Very truly yours,
, = :
456/)<fi> (owurisl,
W. G./toun51;/f1tz‘%é{
/ & ‘// o
o XTI Kot e/

G. S. Keeley o )
Manager, Nuclear Licensing

TLS/9)

C - Mr. R. D. Martin, Region IV
Resident Inspectors, CPSES (3)

40 North Olive Street LB ¥ Dailas, Texas 75201
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ISAP 11.e

Rebar in the Fuel Handling Building

1.0 DESCRIPTION OF ISSUE IDENTIFIED BY NRC

Issue Il.e was identified in Supplement 8 to the Safety Evaluation
Report (SSER-8) for the CPSES (Reference 9.1, page K-89) as
follows:

Allegation AC-15 {dentifies a specific instance of the
possible unauthorized cutting of rebar. In this case, a
former Brown & Root employee stated he possibly drilled holes
through rebar in a concrete floor without a component
modification card (CMC) or a design change authorization
(DCA). He explained that in January 1983 he drilled
approximately 10 holes about 9 inches deep while installing 22
metal plates with & core drill. He said the metal plates were
used to secure the troiley process aisle rails located on the

810-foot, 6-inch floor level in Room 252 of the Fuel Handling
Building.

The TRT inspected the trolley process aisle rails and its
anchoring system and observed no violations of project
drawings or specifications. The TRT reviewed the
reinforcement drawings (2323-5-0800 and 2323-5-0820) for the
Fuel Handling Building to determine the location of rebar.
The drawing showed three layers of reinforcement in the upper
part of the mat, which consisted of a No. 18 bar running in
the east-west direction, in the first and third layers, and a
No. 11 bar running in the north-south direction, in the
second layer [See Figure 1].

The review of the reinforcement drawings (2323-8-0800 and
2323-8-0820) revealed that the layout of the east-west
reinforcement and the trolley process aisle rails was such
that only one bar of the east-west reinforcement could be cut
by dril’ing holes for rail anchors. However, 1f 9-inch holes
were drilled, both layers of the No. 18 reinforcing bar would
be cut. Design Change Authorization (DCA) No. 7041 was
written for authorization to cut the uppermost No. 18 bar at
only one rail, but it did not reference the authorization to
cut the lowermost No. 18 bar. The DCA (No. 7041) also stated
that the expansion bolte and baseplates could be moved in the
east-west direction to avoid interference with the No. 11
reinforcement running in the north-south direction. The
information described in DCA No. 7041 was substantiated by
Gibbs & H1ill calculations. The DCA approval was based on the
understanding that only the uppermost No. 18 reinforcement
would be cut., If the 10 holes were actually dril.led 9 inches
deep, then the allegation that reinforcement was cut without
proper authorization may be valid,
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2.0 ACTION IDENTIFIED BY NRC

The NRC (Reference 9.1, page K-~91) indicated that the following
action should be taken on this issue:

TUEC shall Provide:

l. Information to demonstrate that only the No. 18
reinforcing steel in the first layer was cut, or

Design calculations to demonstrate that structural
integrity is maintained if the No. 18 reinforcing steel
on both the first and third layers was cut.

BACKGROUND

The base mat (slab) at elevation 810'-6" of the Fuel Handling
Building is approximately 5 feet thick with reinforcing steel
(rebar) layers near both the top and bottom surfaces of the slab.
Reinforcing steel at the top of the slab consisted of three layers,
No. 18 bar in the first and third layers, spanning east-west, and
No. 11 bar in the second layer, spanning north-south (see Figure
l1). To install a pair of rails, holes were drilled into the slab
in order to insert Hilti bolts that would hold rail clips. This
rail installation (which according to the operational traveler for
this activity (Reference 9.2) actually occurred in September 1982,
not in January 1983 as stated by the alleger) will be referred to
in the following as "the subject case". It was alleged that in the
subject case ten holes were drilled approximately 9 inches deep, 3
inches deeper than required for the Hilt{ installation. Drilling
to 9 inch depth may have resulted in cutting through both the lst
and 3rd layers of the east-west No. 18 reinforcing steel along a
line next to the northern-most rail at the top of the mat.

Design Change Authorization (DCA) No. 7041, Rev. 7 (Reference 9.3)
concerning drilling for the subject installation authorized cutting
of only the first layer of rebar. The DCA required that the rail
clips be so located in the east-west direction that cutting of the
2nd layer of (No. 11) rebar running north-south would be avoided.

A field inspection verified that the location and length of the
Hilti bolts installed is such that rebar in both the lst and 3rd
layers could have been cut in several locations along the east-west
line next to the northern-most rail (Reference 9.4).
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4.0 CPRT ACTION PLAN

4.1 Scope and Methodology

The objectives of this action plan were to:

- Assess the structural adequacy of the slab in the
subject case.

Evaluate whether in other cases where cutting of
reinforcement bar was authorized for the installation
of Hiltd bolts structural adequacy was compromised due
to potential unauthorized cutting of additional bars.

The CPRT tasks implemented to achieve these objectives are
described in the following paragraphs,

Design calculations (Reference 9.5) were generated to evaluate
structural adequacy of the concrete mat at elevation 810'-6",
assuming one No. 18 bar in the lst layer and one in the 3rd
layer are each cut along the east-west line Both bars were
modeled as being completely ineffective (1.e., omitted) in the
analysis,

Procedural controls governing rebar cutting for Hilti
installation drilling as well as for core drilling were
reviewed. The review focused on requirements for engineering
aurhorizations and inspections of drilling as well as on craft
procedures and control of rebar cutting equipment,

All cases from units | and 2 where rebar cutting was requested
for installation of Hilti bolts were identified (Reference
9.6). The possibility of additional (1.e., unauthorized)
rebar cutting was determined for these cases, based on the
design reinforcement pattern in the slab or wall. An
evaluation of structural adequacy (Reference 9.7 was
performed by postulating that the additional rebar was cut in
all cases for which the possibility for unauthorized rebar
cutting existed. Ultrasonic inspection was conducted in some
of these cases to verify actual installed embedded length of
Hilti bolte (Reference 9.8).

In addition, following a review to identify other work
processes in which rebar could have been cut, installations of
pipe supports in units 1 and 2 that utilize shear lugs were
investigated for the poseibility of rebar cutting while
drilling holes for the lugs (Reference 9.9),
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CPRT ACTION PLAN (Cont'd)

4.2

A review of the NRC conclusions regarding the number of
diamond drill bits that could have been used for unauthorized
rebar cutting was performed. This also involved comparison of
the alleged unauthorized rebar cuts and the Project
documentation on cut authorizations,

Participants Roles and Responsibilities

The organizations and persornel that participated in this effort
are described below with their respective scopes of work.

4.2.1 TUGCO Nuclear Engineering (TNE) - Civil/Structural
Discipline

4.2.1.1 Scope

- Prepared design calculations
documenting the adequacy of the
slab at elevation 810'-6",

- Identified rebar cuts by review of
all DCAs and CMCs, and evaluated
cases where potential for
unauthorized cuts existed.

8.2:1.2 Personnel

Mr. C. R. Hooton TNE Civil/Structural
Discipline
Supervisor

Mr. D. G. Patankar Civil/Structural

Lead Engineer
Mr. S. A, Raz Structural Engineer
4.2.2 Gibbs & Hill (G&H) - Site Design Review Team
4.2.2.1 Scope

- Performed design review of
calculations performed by TNE.

e s el
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4.2,2.2 Personnel
Mr. B. Wilcoxson Design Review Group
Supervisor
Mr. B. K. Bhujang Structural Group
Lead
Mr. R. P. Shah Principal Engineer

4.2.3 Stone & Webster Engineering Corporation (SWEC)

Lead Contractor re

sponsibility for this task was

transferred by TU Electric from G&H te SWEC on October
13, 1986. After that date, SWEC participated in the
execution of this action plan as described below,

4.2.3.1 Scope

Assessad

the extent of potential unauthorized

rebar cutting by reviewing:

Nitedild Personnel

Mg, T. M,

. N ¥,

the diary of the foreman of the crew
that performed drilling for most of
the Hilei installations; this
individual made allegations that
unauthorized rebar cuts were made
and documented in his diary;

Project design change documents to
determine whether the rebar cuts
listed in the alleger's diary were
or were not authorized; and

Project documents to determine the
number of diamond drill bits that
are capable of cutting rebar and to
determine the total number of rebar
at the plant,

Houston Principal Structural
Engineer
Holland Group Leader,

Structural Division
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4.2.4 Third~Party Activities

5, 2.5,2 Personnel

Reviewed design calculations
performed by TNE to verify adequacy
of the slab at elevation 810'-6",

Reviewed procedural controls for
rebar cutting,

Reviewed Project identification and
evaluation of Hiled installations
where potential for unauthorized
rebar cutting existed.

Determined actual lengths of Hilt{
bolts by Ultrasonic testing for
cases where rebar cutting was
required for Hilti bolt installation
and the possibility of additional
rebar cutting exists.

Reviewed Project evaluations of the

total extent of potential rebar
cutting.

Prepared Results Report.

Mr. H. A. Levin TERA - Civil/

Structural Review
Team Leader

Dr. J. Honekamp TERA - TRT
Technical Manager

Mr. J. Miller TERA -~ TRT Issues
Manager

Dr. J. Arros TERA - Issue
Coordinator
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4.0 CPRT ACTION PLAN (Cont'd)

4.3

4.4

Mr. G. Lagleder Southwest Research
Institute - UT
measurement of Hilti
bolt lengths

Personnel Qualification Requirements

Where inspections required the use of certified inspectors,
qualifications at the appropriate level were to the
recuirements of ANSI N45.2.6, "Qualification of Inspection,
Examination, and Testing Persomnnel at Nuclear Power Plants".
Third-party inspectors were certified to the requirements of
the chird-party employer's quality ussurance program and
trained to the applicable inspection procedures.

Third-party participants in the implementatior. of this Action
Plan meet the personnel qualification and objectivity
requirements of the CPRT Prougram Plan and its implementing
procedures.

Other participants were qualified to the requirements of the
CPSES Quality Assurance Program or to the specific
requirements of the CPRT Program Plan, Activities performed
by other than third-party personnel were governed by the
applicable principles of Section II1I.K, "Asgurance of CPRT
Program Quality", of the CPRT Program Plan.

Procedures
pR22l) i )

Calculations and evaluaticus performed by TNE, Gibbs & Hill,
and SWEC were performed in accordance with the procedures
normally applicable to those activities for CPSES,
Third-party activities were conducted in accordance with
applicable CPRT guidelines.

Procedure SWRI-NDT-800-103, Revision 1, "Ultrasonic Length
Measurements of Bolting" (Reference 9.8) was specifically
developed by Southwest Research Institute to provide guidance
for ultrasoric length measurements of bolting in place. This
procedure describes the responsibilities of SWRI personnel and
the techniques and equipment to be utilized during the
performance of ultrasonic length measurements of bolting and
establishes the method of recording the results of field
inspections. This procedure was approved by TNE and TERA.
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4.0 CPRT ACTION PLAN (Cont'd)

4.5 Standards/Acceptance Criteria

1. ACI-318~71, "Building Code Requirements for Reinforced
Concrete”, and stipulations of FSAR Section 3.8 formed
the basic standards and design criteria for the
original design of the concrete mat at El. 810'~6" in
the Fuel Handling Building. The acceptance criteria
for calculations generated within this action plan were
consistent with the original design criteria.

2. Adequate controls of activities related to rebar
cutting, such &s engineering authorization, equipment
use, and QC inspections must be defined in the Project
procedures.

3. DCAs and CMCs associated with identified rebar cuts
must be supported with appropriate analyses to evaluate
and qualify the changed condition.

5.0 IMPLEMENTATION AND DISCUSSION OF RESULTS

The implementation of this action plan involved: preparation of
design calculations for the Fuel Handling Building concrete mat
postulating that the unauthorized rebar cutting had occurred;
review of procedures for drilling for Hilt{ installations and core
drilling to determine the controls for rebar cutting;
identification and evaluation of Hilti installations where a rebar
cut was authorized and the possibility of cutting underlying rebar
existed; and ultrasonic measurement of the length of some Hilti
bolts. These tasks are discussed in the following sections.
Additional sections discuss a review of the NRC conclusions, an
evaluation of the potential safety significance, and root cause and
generic implications of this issue. Figure | provides a sketch of
the subject Hilti bolt installation and rebar placement in the
concrete mat. The activities that were performed by the Project
were reviewed by the Third Party.

5.1 Fuel Building Concrete Mat at Elevation 810'-6"

In order to respond to the NRC request regarding the possible
rebar cutting in the subject case, as stated in Section 2.2
above, a field walkdown of the area was performed by Projects.
The walkdown consisted of a determination of the location of
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5.0 TIMPLEMENTATION AND DISCUSSION OF RESULTS (Cont'd)

the bolts and a UT measurement of the length of the installed
Hilti bolte (Reference 9.4). It was determined that some of
the bolts were long enough (greatcr than 7 inches) to have
required holes to be drilled deep enough to potentially cut &
rebar in the third layer. 1In addition, TNE performed
calculations, assuming that a section of rebar in the first
and third layers was cut (Reference 9.5). The calculations
established that even if rebar in both the first and third
layers had been cut along the east-west line next to one of
the rails, the mat satisfies the requirements of the design
criteria (i.e., ACI-318-71)., DCA-7041 was revised to
incucporate authorization for cutting both the first and third
layers of rebar. The new calculations and DCA-7041, Rev. 10
were reviewed by the G&H Site Design Review Team and also by
the third party,

In the subject case, and in the 62 other Hilti installations
where potential for additional unauthorized rebar cutting was
determined to exist (see Section 5.3), it has not been
confirmed that additional rebar was actually cut because

‘ removal of the Hilti to allow inspection would lead to the
destruction of the bolt or the concrete around the hole.
Instead, it was conservatively assumed for evaluation purposes
that the rebar was cut in all instances where it may have been
cut as a consequence of drilling deeper than the design
documents authorized.

Even if any rebar was actually cut by drilling in any of these
cases, it is unlikely that the rebar was completely cut, It
is probable that the drill bit and the rebar were not aligned
perfectly and, further, in several cases the diameter of the
drill bit was less than the diameter of the rebar. For
example, the diameter of a No. 18 bar, potentially cut in the
subject case, 1s 2.25 inches, while the diameter of the Hilt{
bolt was 1/2 inch, for which a 1/2 inch drill bit 1s used. As
a result, the potential drilling into the 3rd layer No. 18 bar
could not totally sever the bar, but could only reduce the
cross-sectional area by 28 percent. However, in all
evaluations, it was conservatively assumed that every rebar
that could have been partially cut, was totally ineffective.
These two assumptions provide a significant margin of
conservatism in the results of the evaluations,

5.2 Review of Procedural Controls for Rebar Cuttiqj

Procedural contrels for cutting rebar either while drilling
for Hilti installations or by core drilling were reviewed by
the third party,
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Hilti bolts range in size from 1/4 inch in diameter to | 1/4

inch in diameter. Hilti bolts are installed by drilling into
concrete using drill bits of the same nominal diameter as the
bolt and by inserting the bolt into the hole. When the nut {is

tightened, the wedges around the bolt expand and the bolt is
anchored.

Core drilling (also sometimes called core boring) is performed
using special drives and core bits to dril) an annular void
and to remove the core of material from within the void.

The procedures relevant to rebar cutting activities in the

context of Hilti installations were identified as the
following:

= Construction procedure CEI-20, "Installation of 'Hilet{'
Drilled-in Bolts",

= Craft pr _edure CCP-47, "Requests for Rebar Cutting",

= Quality Control Procedure CP-QP-11.2 "Inspection of
Concrete Anchor Bolt Installation",

= Quality Instruction QI-QP-11.2-1, "Installation of
'Hilti' Drilled-in Bolts".

The procedures relevant to core drilling were identified as
the following:

= Craft procedure MCP-13, "Requests for Core Drilling",

= Quality Instruction QI-QA-11.0-6, "Inspection of
Grouting".

The procedures were reviewed for the following aspects
relevant to rebar cutting:

= The requirements for engineering approvals for rebar
cutting;

= the method of drilling, including any details that
relate to the possibility of cutting rebar; e.g.,
specification of equipment to be used;

l
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- the requirements for QC inspection of the drilled holes
to verify that either no rebar was cut or that rebar
was cut in accordance with a DCA authorizing rebar
cutting; and

= the control of drilling equipment capable of cutting
rebar.

5.2.1 Procedures for Hilt4 Installations

Construction Procedure CEI-20 "Installation of 'Hilti'
Drilled-In Boltsg'

This procedure established the guidelines and
requirements for the field installation of 'Hilti'
drilled-in expansion anchors. The provisions of the
procedure apply to Hilti bolts used for installation of
safety-related equipment, and for the installation of
non-safety-related equipment located in safety-related
structures. Revision 0 of thigs procedure was issued on
. May 31, 1978.

Section 3,2.1 of the procedure states, in part,

"Expansion bolt holes shall not be drilled
into concrete reinforcing steel unless
approved by the Gibbs & Hill resident
engineer or his representative. Holes for the
expansion bolts shall be drilled into
concrete by the use of suitable power drills
using 'Hilti' carbide masonry bits of the
same nominal size as the bolt and which are
designed and recommended by the Hiltd
Corporation specifically for this purpose."

\

These requirements have been repeated in all subsequeat
revisions of the procedure. It is noted that the
carbide masonry bits are not capable of cutting through
rebar (Reference 9.10).

Revision 7 of the procedure, issued on February 11,
1981, added in its Section 3.1,2.3.

"Where cutting of structural reinforcing
steel is permitted by the engineer, Drillco
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water cooled carbide/diamond bits or equal
shall be used. Once the structural
reinforcing steel is cut, the remainder of
the hole shall be drilled with a 'Hiltd'
carbide masonry bit per 3.1.2.1." (Paragraph
3.1.2.1 of Revision 7 corresponds to
Paragraph 3.2.1 of Revision 0.]

Section 3,1.2.4 of Revision 7 further added,

"In limited access areas it may be difficult
to drill holes for expansioa bolts using
equipment as required by 3.1.2.1. For this
situation, a flexible drive drill with drill
press/vacuum base and Drillco water cooled
carbide/diamond bit or approved equal may be
used. Caution shall be used when drilling to
avoid the cutting of structural reinforcing
steel. In no case shall structural
reinforcing steel be cut without prior
approval of the Engineer."

The requirements of Sections 3.1.2.3 and 3.1.2.4, have
been repeated in the subsequent revisions of the
procedure,

When drilling is performed, whether using carbide
masonry bits or diamond drill bits, it is obvious to an
operator when a rebar is encountered. Thus, the
caution in Section 3.1.2.4 affords a practical means of
controlling rebar cutting,

Revisions 1 and 2 of CEI-20 specified QC inspection
requirements for Hilti bolts. In-process surveillance
inspections performed at a frequency (once per shift)
specified in the procedure were intended to verify that
Hilti {nstallations were performed in accordance with
the guidelines of the procedure. All unsatisfactory
conditions were to be reported on an Inspection Report,
However, the Inspection Report for these inspections
did not include specific requirements for a check of
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the hole drilled for the Hilt{ to determine whether any
rebar was cut, or to verify that rebar cutting was in
accordance with design change documents. This
observation was transmitted to the QA/QC Review Team
for their consideration in collective evaluation.

Since Revision 3 of the procedure (dated January 11,
1979), QC inspections have been addressed by reference
to applicable QC procedures and instructions.

Craft Procedure CCP-47 "Requests for Rebar Cutting"

Revision 0 of this procedure was issued on June 17,
1981, and 1s still the current revision.

This procedure provides a method for controlling the
requests for cutting of structural reinforcing steel
embedded within structural concrete by requiring that

a document, Rebar Cut Request (RCR), be used to
~ommunicate a rebar cut request to the Project Civil
Engineering. It 1s noted that prior to June 1981,
rebar cut requests were communicated to engineering by
phone calls or memoranda (Reference 9.11); however, the
requests were still to be dispositioned with
engineering approvals documented in DCAs or CMCs,

Section 2.3 states,

"The project civil engineer or his designee
shall review the ACR to ascertain its
correctness, determine the specific
reinforcing steel being encountered, review
the cutting criteria and rekrsr maps to
determine the acceptability for cutting. If
acceptable for cutting, a Design Change
Authorization (DCA) will be issuend indicating
rebars to be cut."

Also, engineering approval was required
before issuance of the DCA.

Quality Control Procedure CP-QP-I!.QLV“Inspectiog_gz
Concrete Anchor Bolt Installation” and Qualic
Instruction QI-QP-11.2-1, "Installation of Hiled
Drilled-In Bolts"
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5.2.2

Revision 0 of CP-QP~11.2 and Q1-QP~11.2~1 were issued
on December 14, 1979 and December 13, 1979,
respectively. Before this time, the requirements for
Hilti installationm inspections were specified in
CEI-20. The generic inspection requirements are
identified in CP-QP-11.2 while more detailed
sequirements are addressed in QI-QP~11.,2~1.

CP-QP~11.2 and QI-QP-11,2~1, Revision 0 and later
revisions required inspections to be performed at a
specified frequency to verify that Hilti installations
were performed in accordance with the requirements of
the CEI-20. Section 3.1 of QI-QP~11,2~1 specifical.y
stated that concrete anchors were not to be drilled
into reinforcing steel without written engineering
approval. However, the Inspection Report for these
inspections did not include specific requirements for a
check of the hole drilled for the Hilti to determine
whether any rebar was cut or to verify that rebar
cutting was in accordance with design change documents.
This observation is the same as was observed with
respect to CEI-20 and was also transmitted to the QA/QC
Review Team for their considerstion in collective
evaluation,

Procedures for Core Drillin‘

Construction Procedure MCP-13, "Requests for Core

Drillin‘"

Revision 0 of this procedure was issued on September
27, 1977, and provides a method for controlling the
request for core drills and obtaining required
approvals. It applies to all core drilling in the
plant. Core drilling is typically performed for
installing wall/slab peretrations and installations of
through or grouted-in anchor bolts.

Section 2.4.2.1 contains instructions for correct
placement of core drill holes to prevent damage to
embedded plant items. Sections 4.1.1 and 4.1.2 require
the engineer responsible for the craft requesting the
cutting of rebar to initiate a Core Drill Request (CDR)

_———-——-———_ﬁ
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detailing che size and location of the hole to be

driliet. "“Ine request form is then routed for review
and . puroval tarvugh ihe BaR Engineering Department and
ths wiar," The approval cignature block on the CDR

fom includes a sign-off by clivil engineering personnel
as wrl! ws representatives ¢f other disciplines, if
appripriate. According t» Section 4,2.1, “QA/QC

notifi-avion of core drilling 1s required.

The witness

of work is a QA option, wirx may proceed 1f the QC
inspectors are not available unless otherwise notified

by QA/QC Department."

Later revisinns of the procedure have maintained all of
the requi-ements of Revision 0 and have added
guide’ires ou thipping of concrete where needed for
locat . mng redar., Tre requirement for QA notification
ws Jel ted in the second (May 28, 1980) and later
revisisas of the procedure. However, core drilled
holis were inspected prior to grouting as discussed in

Sect.on 5.2.3 velovs

3. ggaliuz zagtru:ffsré

Quaiity Instruction QI-QP-11.0-6, "Inspection of

Groutinl

Revision O ¢ this procedurs was issued on July 28,
1976, and outlines the methods and criteria used to

Inspect grout pre-placement, placement and

post-placer ent. The instruction 1is relevant to the
subjec: 1sev2 through the fact that core bores except
for special cases, €.8., in block-outs, are grouted.
Revision 1, June 13, 1977, of procedure CCP-16,
"Grouting of Base Plates, Bearing Plates, ard Equipment
Bases", which also applied to grouting of core bores,
ectablished the grout card as the place where the QC
inspector dr. :ments his pre-pour checkout and
acceptance b, a signoff in accordance with the
requiremeats of the QI-QP-11,0-6. The grout card
required verification of "structural steel" but not of
"rebar curting” av a line item. Observed notations
addressing rebar on the grout cards pertaining to pours
involving rebar cuts indicated awareness of rebar
cutting considerations. However, the “ormal inspection
requirvments o4d not address inspection of core bores

for possible rebar cutting.




Revision: 1
Page 16 of 25

RESULTS REPORT |
ISAP II.e
. (Cont'd)

5.0 TIMPLEMENTATION AND DISCUSSION OF RESULTS (Cont'd)

5.2.4 Results of Review

It was concluded that the procedure for Hilti
installation, CEI-20, and the procedure for core
drilling requests, MCP-13, established strict

requirements for obtaining engineering approval prior
to any rebar cutting.

For Hilti installations, since its original i{ssue in
May 1978, CEI-20 cautioned against drilling into
reinforcing steel and specifically required the use of
@ carbide masonry bit which is not capable of cutting
through rebar (Reference 9.10). If rebar necded to be
cut, an engineering evaluation and & DCA were required.
Hilti {ustallations were inspected by QC under a Hilti
surveillance program for conformance wvith CEI-20

requirements; however, inspections for rebar cutting
were not documented.

In the subject case, the requirements of CEI-20 were

‘ followed to the extent that when the first layer of no.
18 East-West rebar was encountered, an engineering
evaluation was performed and & DCA was issued that
authorized cutting of the first layer. However, if the
rebar in the third layer was cut as alleged,
authorization to cut & rebar in both the first and
third layers would have been required.

For core drilling, since its original issue in
September 1977, MCP-13 cautioned about not damaging
items embedded in concrete and required engineering
evaluation and approval for every core bore.
Pre-grouting inspections in accordance with
QI-QP-11,0~6 required the involvement of Civil
Engineering QC inspectors for every core bore that was

grouted, i.e., essentially every core bore. However,

inspection to verify that either no rebar was cut or

that rebar was cut in accordance with engineering

authorizarion was not specifically required.

No procedures were identified that would establish
controls on equipment used for rebar cutting, 1.e.,
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core bore drill machines, diamond drill bits or core
bore drill bits., Such procedures were nct essential tc
preclude unauthorized rebar cutting, since the
procedure on Hilt{ drilling (CEI-20) and core drilling
MCP-13) provided adequate controls, However,
procedures controlling equipment would have added to
the control of rebar cutting activities and reduced the
possi' 1lity of unauthorized rebar cutting.

It 1s concluded that while the procedural controls
governing drilling operations were adequate, additional
requirements for QC inspections for all rebar cutting
and controls of rebar cutting tools would have
strengthened them. Current procedures have been
strengthened in thesge respects as discussed in Section
8.0,

kekleﬁmgj Documentation of Rebar Cuts for Hilt{ Installations
and Evaluation of Postulated Rebar Cuts

All Civil/Structural concrete outline and reinforcement
drawings were reviewed by TNE to identify all DCAs and CMCs
regarding rebar cuts for Hilti installations in units | and 2
(Ref. 9.6). A total of 189 such rebar cut cases were
identified (113 DCAs and 76 CMCs). For each of these cases,
design drawings were reviewed to determine whether there was
rebar beneath the bar authorized for cutting that could
potentially have been cut if a hole had been drilled deeper
than implied by the authorization using a diamond drill bit.
[t was determined that in 62 cases such underlying rebar was
Specified in the design. TNE evaluated these 62 cases to
determine structural adequacy, postulating that the
additional rebar, not authorized to be cut, was cut,
regardless of the length of the Hilti bolt installed. In all
62 cases the structures were found adequate. Therefore, it
was not necessary from a structural point of view to determine
if the additional rebar that could have been cut while
drilling in the authorized locations, were in fact cut,

ldentification of DCAs and CMCs regarding rebar cuts and the
structural evaluations performed by TNE were reviewed and
found acceptable by the third party (References 9.12 and
¥.13).
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5.4 Results of Ultrasonic Measurements

Within this Action Plan two methods were originally identified
to evaluate and disposition Hilti installation cases where it
was determined that the potential existed for cutting more
rebar than authorized: 1) to determine whether the drilled
hole was deep enough to possibly cut rebar and evaluate
accordingly, or 2) to evaluate the structure, postulating that
if a rebar was authorized for cutting, any underlying rebar
was also cut, As discussed in Section 5.3, all cases with
potential for unauthorized cutting were evaluated using the
latter alternative. However, during the early execution of
the Action Plan, the length of the Hilti bolts was determined
by ultrasonic measurement (as discussed in Section 5.1) in
nine additional cises (Reference 9.8). In six out of the nine
cases the Hilti bolt was found to be lorg enough that rebar
underlying the rebar that was authorized to be cut could also
have been cut. In the other three cases the length of the
Hilti was such that only the authorized cut should have been
made (assuming the hole 1s, in accordance with the procedures,
only one half inch deeper than the length of the Hilti bolt.)
Based on these findings, the Hilti bolt length was not relied
upon in dispositioning cases with potential unauthorized
cutting. Instead, all of the 62 cases where there was rebar
underlying the rebar authorized for cutting were evaluated

postulating that the unauthorized cutting had occurred as
discussed in Section 5.3.

Shear Lugs

An investigation to determine whether there were other work
processes that might have caused rebar cuts revealed that
rebar cutting also could have occurred when holes were drilled
for shear lugs used in some pipe supports. A shear lug is a
piece of round steel bar, up to nine inches long, with a
diameter from one to two inches, welded at the back of a
support base plate to increase the shear capacity of the pipe
support anchorage. All pipe support drawings were reviewed tc
identify the supports utilizing a shear lug (Reference 9.9).
Twenty~four (24) sguch Bupports were identified, one of which
had QA documentation. Therefore an evaluation was performed
for the concrete slab or wall where each of the remaining
twenty~three (23) supports was installed assuming rebar was
cut (Reference 9.14). 1In all cases, the structure was found
to meet the design criteria,
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5.6 Review of NRC Conclusion

An issue that was addressed in the SSER (Reference 9.1),
concerned the fact that the number of diamond drill bits of
the diameter sizes used for Hilti installations purchased for
the plant appeared to be significantly larger than should have
been needed based on the extent of rebar cutting documented in
the DCAs authorizing rebar cutting. This raised questions
concerning potential unauthorized use of diamond drill bits.
The possibility that such use could have resulted in
unauthorized rebar cuts was concluded by the NRC to be of
"...inconsequential effect..." (Reference 9.1).

This issue was reopened in a meeting between NRC staff and the
third party in October 1985, und the NRC staff indicated that
an investigation of unauthorized use of diamond drill bits
should be conducted.

The NRC staff based their original conclusion of
inconsequential effect on an analysis that assumed a maximum
of 5000 diamond drill bits had been used on the project by the
time of the TRT investigations. The upper limit estimate of
5000 bits was arrived at by researching the purchase documents
for drill bits. NRC further assumed, in accordance with the
6tatements made by an individual who made allegations about
unauthorized rebar cutting, that as many as 20 percent of the
diamond drill bits may have been used in an unauthorized
manner, and that up to five rebars could be cut with one drill
bit. These assumptions combined with the estimate of
approximately 800,000 to 1,200,000 rebars installed in the
concrete structures of the plant, led to the NRC's conclusion
that approximately 0.6 percent of the total rebar in the plant
could have been cut in an unauthorized manner., It was further
noted (Reference 9.1) that if every one of the 5,000 drill
bits were used to cut rebar (5 bars per bit), only 3 percent
of the total rebar at the plant could have been cut.

In response to the NRC «taff's request to reconsider the
diamond drill bit issue, the Project investigated all diamond
drill bit purchase documents. After screening for those sizes
of bits used for Hilei installations, and deducting the number
of bits used for cuts through non-structural embedded steel,
€.g., steel templates, and the bits in stock as of late 1986,
it was estimated that the number of diamond drill bits that
were available for rebar cutting was less than 2000 (Reference
9.15) rather than the 5,000 conservatively estimated by the
NRC, as discussed above.
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A further added marzin of conservatism to the numbers
presented by the NRC in the SSER is provided by the fact that
the Project estimated the total amount of rebar in all
concrete structures to be in t.e order of 2,000,000 (Reference
9.15) rather than the 800,000 to 1,200,000 assumed by the NRC,

Two crews, the steel fabrication department drilling crew and
a millwright crew were assigned to perform drilling using
diamond drill bits. The steel fabrication drilling crew
typically drilled the small holes (2 inches or less in
diameter) and the millwright crew did the larger core bor
(Reference 9.16). (Drilling of concrete for Hiltd
installations using carbide masonry bits which could not cut
rebar was not limited to the two special drilling crews.)

After the termination of his employment, allegations about
unauthorized rebar cuts at unspecified locations were made by
the foreman of the steel fabrication department drilling crew
that performed most of the drilling involving rebar cutting
for Hilti installations. (Reference 9.1). The foreman had
maintained a diary about the drilling activities of his crew.
He had stated that the diary included documentation of rebar
cuts that had not been authorized and documented in
dppropriate design change documents. To assess the accuracy
and implications of the allegations, the Project obtained &
copy of the diary and thoroughly reviewed it. By comparing
every rebar cut identified in the diary for seismic Category 1
buildings with the authorizations in the project documents,
the Project determined that there were no more than ten rebar
cuts that had not been authorized by the Project (Reference
9.17). All ten cases were for installations for which other
rebar cuts had been authorized.

An estimate of the number of potentially unauthorized cuts
performed by the drilling crew during the total construction
period was extrapolated by multiplying the number of
unauthorized cuts during the foreman's employment by the ratio
of the number of design change documents authorizing cute
issued during the total comstruction period to the number of
authorizations issued during the period of the foreman's
employment (September 1978 - October 1979). This resulted in
an estimate of a total of 22 potentially unauthorized rebar
Cuts in the concrete structures. This led to an estimate that
at most 0,0013 percent of the approximately 1,650,000
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rebar in the seismic Category 1 buildings of the plant
(as compared to 2,000,000 in the total plant) have been

subjected to some amount of cutting (Reference 9.18). This is

significantly less than the NRC estimate of 0.6 percent that
was stated in the SSER-8 for all concrete structures

(Reference 9.1). This estimate of .0013 percent is judged to
be reasonable, in part, because the controls on rebar cutting

became more rigorous during the time frame following the
foreman's employment,

Considering the fact that the steel fabrication department
drilling crew performed practically all drilling for Hiltd
installations that required rebar cutting (Reference 9,10) (a
millwright crew performed core drilling for holes with larger
diameters) using special heavy drilling equipment providing
water cooling to the drill bit, and the fact that the diary
appears to be an accurately maintained log of the crew's
activities, it can be judged that the diary provides strong
evidence that the total number of unauthorized rebar cuts is

well below the upper bound estimate presented by NRC in
SSER-8,

Further, nine individuals, who alle
potential use of diamond drill bits
the crew assigned to perform drillg
88ve sworn statements denying any
rebar cutting (Reference 9,1),

gedly had knowledge of

by personnel other than
ng requiring rebar cutting,
knovledge of unauthorized

Collectively, the evidence supports the NRC's corclusion about
the "inconsequential effect on the safety of the structures"
of the issue of unauthorized cutting of rebar,

Summary of DIRs

Twe DIRs concerning potential unauthorized rebar cutting in
the Fuel Handling Building were written during implementation
of the ISAP II.e. Both of these DIRe (E~0986 and E-1050) were
written to document the concern expressed on the subject case
in two separate NRC Reports. Based on the evaluation of the
subject case, the two DIRs were classified as deviations,
i.e., the possible (not confirmed) unauthorized rebar cutting
represents a violation of a design criterion. The subject

Case was resolved by implementation of this Action Plan, ISAP
IT.e, and the two DIRs were closed.
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5.8 Safety Significance Evaluation

The evaluation of the Fuel Building mat concluded that the
structural design criteria are met even if a rebar in the
third layer was cut as alleged. The evaluation of the

62 cases where rebar cutting was authorized but underlying
rebar could also have been cut, concluded that e-en {f the
underlying rebar had been cut, the structural design criteria
were met. The same conclusion was reached in the evaluations
of the ten potentially unauthorized cuts identified in the
alleger's diary. Based on these evaluations, and the fact
that the potentially unauthorized cuts identified in the diary
are at scattered locations, there is a reasonable assurance
that other unauthorized rebar cuts would not present a safety
significant deviation. This conclusion is in agreement with
the conclusion Jf "inconsequential effect on the safety of
structures" presented in the SSER (Reference 9.1). 1In
conclusion, no deficiencies were identified in the
investigations for this I1SAP.

‘ 5.9 Root Cause and Ceneric Implications Assessment

The investigations porformed under this action plan did not
identify any deficieacies or adverse trends, thus an
evaluation of root cause and generic implications is not
required by the CPRT Program Plan.

6.0 CONCLUSIONS

The concrete mat at the 810'-6" elevation of the Fuel handling
Building was found to be structurally adequate even if the second
layer of No., 18 rebar was cut as alleged. The other identified
locations where the possibility of unauthorized rebar cutting
existed were also found to be structurally adequate assuming rebar
wag cut. The procedures specify requirements to perform drilling
for Hilt1 installations and drilling core bores in such a way that,
if they are followed, unauthorized rebar cutting cannot occur.

This investigation did not identify any deficiencies.

7.0 ONGOING ACTIVITIES

There are no ongoing activities.
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9.0

Procedures CEI-20 and QI-QP~

11.2-] were revised to strengthen the
controls of rebar cutting in

order to minimize the possibility of
future occurrences of unazuthorized rebar cutting when drilling for

Hilti installations. The revised procedures require that if rebar

cutting is performed, a construction traveler be used and that a QC
inspector inspect the bolt holes to ascertain that the rebar is cut
in accordance with the issued design change authorization. The QC

inspection for rebar cutting will be documented.

Procedures MCP-13 and QI-QP-11.0-6 were revised to require that if
rebar cutting is performed, a construction traveler be used with a
"hold point" for QC inspection to verify that any rebar cutting is
completed in accordance with the issued design change

authorization. This strengthens procedural controls of
rebar cutting due to core boring.

MCP-13 was further revised to establish controls on the diamond
drill bits and core bore bits; new requirement will restrict
issuance of those bits only to the cognizant craft foreman
responsible for core drilling against the rebar cutting traveler,
The General Mechanical Superintendent or his Assistant signs on the
traveler for his approval of issuance of the drill bit.

REFERENCES

9.1 NUREG-0797, Supplement No. 8, "Safety Evaluation Report
Related to the Operation of Comanche Peak Steam Electric
Station, Unite 1 and 2", pages K-89-91, February 1935,
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Kamble, June 12, 1986, with supplementary information.
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Figure 1
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EEEATA

RESULTS REPORT ISAP Va REV, 1
SKEWED WELDS

Pg 5, Subsection el

Change:

Reason:

Add at the end of the subsection:
The revision has no physical significance.

It did not change the measurement techniques or the

inspection
requirements.

Statement of physical significance of changes.

Pg 8, Subsection 4.6

Change:

Reason:

Add at the end of the subsection:

It was established t

hat no Supports exceeded the ASME Code
allowables.

Statement on need for modifications

Pg 13, Three places

Change:

Reason:

Change QI-QAP-12.1 to CP~QAP-12.,1

Typographical error

Pg 18, Second paragraph

Change:

Reason:

Change the paragraph to read:

Fourteen (12) welded Ssupports had a record documenting a QC
inspection at fit-up of the type~2 skewed welds. Eight (8) of these
welds were fit.up inspected prior to October 18, 1984, (From this
date on, partia) penetration welds were required by construction
procedure CP-CPM-6.9G, Rev. 6 DCN #003 to have the fit-up
inspection). Since the fit.up inspection would not have been
required prior to that date unless the scribe line technique was
intended to be used, it 1s considered probable that at least those
eight (8) welds were inspected using the scribe line technique; of
the remaining six (6), 1t 1s also considered probable that the scribe
line technique was used, because the inspector had to inscribe the
lines to inspect the fit-up, and he or another inspector would most

likely have taken advantage of the existing scribe lines to proceed
with the weld inspeciion.

Clarify a statement in the original paragraph
inspections of these

about fitup
welds prior to January 25, 1985 not be



Pg 18, Third paragraph, third sentence

Change: "Eleven of these inspectors...

" to read "Twelve or these
inspectors..."

Pg 18, Third paragraph, fourth sentence

Change: "The remaining two inspectors each..." to read

. R "The remaining
inspector.,..

Reason; Original statements were based on the inspection

signoff, these
Statements reflect the identification of the

actual inspector,
Pg 38, Third column

Change:  "Rev. 8 (05/02/82)" to "Rev. 8 (05/20/82)n
Reason: Typographical error

Pg 38, Second column

Change: "Rev. 16 (12715/83)" o "Rev. 16 (12/15/82)»
Reason; Typographical error

Pg 39, Third column

Change:  "thru 06/28/86)n to "thru 06/28/83)"
"thru 08/02/82)" to "thru 08/02/83)"

Reason: Typographical errors

Pg 40, Second column

Change:  "thru 04/14/85) to "thru 04/24/85)w
"thru 04/15/85)* to "thry O4/25/85)w

Reason: Typographical errors

Table 4

Change: Replace the table with the attached Table & Errata. Table 4 of
Revision 1 identified the individual who
records. He may not always be the same a
performed and initialed for the actual in
identifies the actual inspector and the
corrects typographical errors,

8 the individual who
spection. The new table

signed off the inspection

inspection checklist and also
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1.0 EXECUTIVE SUMMARY AND CONCLUSIONS

The Third Party overview of the Stone and Webster Engineering Corporation (SWEC) pipe stress
reanalysis and pipe support requalification program has been completed. This effort involved
evaluation of SWEC's methodologies that address resolution of the concems related to the thirty-
two extemal source issues. This scope involved large bore Pipe stress reanalysis and large bore
Pipe support requalification, includi zmebuisformemedndsdiacunadinmpmcedumwbc
used in these activities. Other activities, including the review of technical procedures for
reanalysis and requalification of small bore piping and Supports and the overview of the

a5 construction/as-built verification, will be addressed as part of the TU Electric Quality
Assurance Technical Audit Program (See Reference 7.2).

Msummmmmmmmmwmmmmmrmmim

The activities addressed in this repon are as follows:
¢ Issue Review (DSAP X, Section 421.1)
¢ Commitment Verification (DSAP IX, Section 4.2.1.2)
* Large bore pi reanalysis and support requalification procedures review (DSAP [X,

TN-87-7256 141 DAP-RR-P-001, REV 1



As required in DSAP IX, the Third Party identified exte
document review. The Third Party review of over 40,000 pages of documents resulted in the
issuance of approximately 800 piping-related Discrepancy/lssue Resolution Reports (DIRs)
which documented concemns raised by exteral sources. These DIRs were consolidated into
External Source Issue Summaries (ESISs, which are also referred 1o as "issues”), to facilitate

efficient resolution of the concemns. These DIRs and ESISs were forwarded to SWEC and form
the basis for the scope of this report.

mal source issues by conducting a

SWEC procedures were reviewed for compliance with applicable CPSES FSAR and licensing

cniteria. Licensing commitments applicable 1o CPSES were used to establish a listing of criteria
which were then used to check SWEC procedures.

As documented in the GIR and its procecures, SWEC addressed each of the thirty
using one or more of the following options:

* Elimination of selected designs

-two issues

Use of analysis and design practices that are typical of industry practice
Development of new methods specifically applicable to the concemns raised

¢ Use of more advanced analysis techniques or testing to confirm the adequacy of analysis
and design methods

* Use of SWEC Corporate Quality Assurance Program

* Implementation of project specific procedures for control oflllphuaofdecimm
design interfaces

mnmmmnmm-mwmmmnmmm
pipﬁuneopembechoadwimmpeatotheme i i
effort assuming the NRC approves the FSAR amendments.

mmmPanyhuconJudedmtSWBC'chrgebompipemmytismpipesuppon
requalification program: is comprehensive and capable, if properly implemented, of resolving
known issues. Proper implementation will ensure that the CPSES large bore piping and supports
will meet the FSAR and licensing commitments.

TN-87.7256 1-2 DAP-RR-P-001, REV 1



2.0 SCOPE

Where criteria changes have been submitted by the project to resolve differences between

the approved FSAR and Project procedures (documented on C-DIRs) closure is based on
the assumption that the NRC will approve the amendments.

. allpipln;mdﬁpesuppomwiminASMEmCodeGumZM3lugebom(largcr
Mthhpipeliu)mupmblcmbouMaﬁes(uwludingASMECodeClmZmd3
mmmnmamsmmmmmﬁmmmmu).m

Reference 7.1),
SWEC analytical methods are govemed by procedure CPPP.7 (Reference 7.8) which applies to

both Unit 1 and Unit 2. Procedure CPPP-6 (Reference 7.9) is largely administrative and is
‘ applicable to Unit 1. CPPP.9 (Reference 7.10) is the corresponding Unit 2 procedure. The Third

TN-87-7256 2-1 DAP-RR-P-001, REV 1



* Review of technical procedures for small bore piping and supports
¢ Overview of the implementation of procedures

* Overview of Project verification/reconciliation of as-built information.
ThemmsormaemuofDSAPD(revimwﬁlbeld

dressed in separate reports to be
transmitted to TU Electric for further consideration under their Quality Assurance Technical
Audit Program.
TN-87-7258

2-2 DAP-RR-P-001, REV 1



3.0 EXTERNAL SOURCE ISSUES
3.7 Review Methodology

with Third Party procedures and Discipline Instructions, written in accordance with Design
Adequacy Procedure 10 (DAP-10) (Reference 7.11).

A discussion of each of the thirty-two issues is provided in Section 3.2.3. The remainder of this
section describes the Third Party approach 1o identification of exterral source issues, criteria and

3.1.1 Identification of External Source Issues

Extemal source issues were identified and documented in accordance with DAP-2 (Reference
7.12). The process required the following three steps:

1) identification of extemal source documents,

Board (ASLB) or originated by the Board. ASLB hearing transcripts were used as a basic source
of information. In addition to the ASLB hearing transcripts, pertinent filings with the board by
the NRC staff, Texas Utilities Electric Company (TU Electric) (previously Texas Utilities
Generating Cotapany or TUGCO), Citizens Association for Sound Energy (CASE), and Cygna
Energy Services were included and, as appropriate, the Safety Evaluation Report (SER) and
supplements thereto (SSERs). The documents also encompassed transcripts of meetings between
myom\elbove-memiomdpames.mhamnmm«mmemmhny.thnaddmsed
piping or support issues. Cygna reports and letters addressing these issues were also included.
The listing of all source documents used by the Third Party for extemal issue identification is
provided as Attachment A

TN-87-7256 31 DAP-RR-P-001, REV 1
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The public records used as source documents contain considerable discussion of all of the piping
and support issues. In most cases, extemnal issues are discussed in many documents, resulting in
repetitive documentation of the same issue in more than one DIR. To comprehend the full extent

are provided in each ESIS, and a primary DIR is used for each issue to track the resolution.
Because TU Electric elected to proceed directly to corrective actions for the external source
issues in piping and Supports, the Primary DIRs are categorized as "unclassified trends” as
described in Appendix E of the Program Plan.

The criteria were then evaluated collectively. Design Criteria Review Checklist DAP-CLA-P-001
wumdwmkwhawhhmm.mm.mm.

The final status of the Design Review Evaluation Checklist will be delineated and forwarded 10
the TU Electric QA Technical Audit Program.

TN-87.7256 3-3 DAP-RR-P-001, REV 1




SWEC has issued two procedures that define input and methods, and technical process for Unit L
including information interfaces, for the reanalysis and requalification efforn:

1) CPPP-6: Pipe Stress/Support Requalification Procedure — Unit | (Reference 7.9)
2) CPPP-7: Design Criteria for Pipe Stress and Pipe Supports (Reference 7.8

CPPP-7 procedure applies to both units and serves to define the technical methodology which
includes the approaches used 1o resolve the extemal source issues, Additionally, SWEC has
‘esued CPPP-9 which applies to Unit 2 and corresponds to CPPP-6.

The procedures were reviewed using a set of checklists. The checklist, DAP-CLC-P-002, was
used 1o document the review for Revision 2 of CPPP-6 and CPPP-7. Some aspects of the
methodology were not included within Revision 2 and were either 80 indicated within the
procedures or documented in a series of project memoranda. A list of project memoranda
reviewed as part of CPPP-7 is included as Attachment C of this report. Comments were issued
with the checklist and DIRs were used to track open items. Differences between revisions
reviewed and later revisions will be addressed as part of the TU Electric Quality Assurance
Technical Audit Program (See Reference 7.2).

3.1.3 Evaluation of Resolution Methodology
The third review activity conducted by the Third Party was to ev_aluac the SWEC resolution

Using the issues as defined in the ESISs, acceptance criteria for resolution were developed.
Documenitation of those criteria and the evaluation of SWEC's methodology against them are
provided in a separate engineering evaluation for each issue. This report summarizes the results
of those evaluations.

3.2 Results
3.2.1 External Source Issue Identification

TN87-7256 3-4 DAP-RR-P-001, REV 1




TABLE 3.2.1

ISSUE DOCUMENTATION
ISSUE TITLE ENG. EVAL. ESIS PRIMARY
DIR

Richmond Insens DAP-E-P-001  ESIS-P-001 E-1234
Local Stresses DAP-E-P-002 ESIS-P-002 E-1235
Large Framed Wall-to-Wall and

Floor-t0-Ceiling Supports DAP-E-P-003  ESIS-P-003 E-1236
Supporn System Stability DAP-E-P-004  ESIS-P-004 E-1237
Generic Stiffness DAP-E-P-00S  ESIS-P-00S E-1238
U-Bolts Acting as Two-Way Restraints DAP-E-P-006 ESIS-P-006 E-1239
Friction Forces DAP-E-P-007 ESIS-P-007 E-1240
AWS vs. ASME DAP-E-P-008  ESIS-P-008 E-124]
AS500, Grade B Tube Steel DAP-E-PO09 ESIS-P-009 E-1242
Section Properties DAP-E-P-010 ESIS-P-010 E-1243
U-Bolt Cinching DAP-E-PO11 ESIS-PO1] E-1244
Axial/Rotational Restraints DAP-E-P012 ESIS-P012 E-1245
Gaps DAP-E-P013  ESIS-P013 E-1246
Seismic Design Load Specification DAP-E-P014 ESIS-P014 E-1247
Suppon Mass Effects on Piping Analysis DAP-E-P-015 ESIS-P-01$ E-1248
Mass Point Spacing DAP-E-P017 ESIS-P-017 E-1249
High Frequency Mass Participation DAP-E-P018 ESIS-PO18 E-1250
Fluid Transients DAP-E-P-019 ESIS-P019 E-1251
Self-Weight Excitation DAP-E-P-020 ESIS-P-020 E-1252
Local Stress in Pipe Support Members DAP-E-P021 ESIS-P02] E-1253
Safety Factors DAP-E-P022 ESISPO22 E-1254
SA-36 and SA-307 Steel DAP-E-P023 ESIS-P(23 - E-1255
Valve and Flange Qualification and Valve

DAP-E-P-025 ESIS-P-02$ E-1256

Piping Model DAP-E-P-026 ESIS-P-026 E-1257
Welding DAP-E-P-027 ESIS-P027 E-1258
Anchor Bolts DAP-E-P-028 ESIS-P-028 E-1259
Strut Angularity DAP-E-P-029 ESIS-P-029 E-1260
Structural Modeling for Frame Analysis DAP-E-P-031 ESIS-P-031 E-1263
Computer Program Verification and Use DAP-E-P032 ESIS-P-032 E-1264
Hydrotest DAP-E-P034 ESIS-P-034 E-1266
Seismic/Non-Seismic Interface DAP-E-P-038 ESIS-P-038 E-1275
Programmatic Aspects and QA DAP-E-P-016 ESIS-P 016 E-1276
TN-87-7256 3-5 DAP-RR-P-001, REV 1



associated ESiSs. Each ESIS lists the individual DIRs used to track the closure of the concerns
identified. DIRs for Issue Records that were not included within one of the summaries are
addressed in Section 3.2.3.33. These DIRs generally covered less complex questions. These
DIRs were addressed using the DIR form for documentation in accordance with Third Party
procedures.

In the opinion of the Third Party, there is sufficient information in the public record (documents
listed in Attachment A) for each concem, to enable the Third Party to define and focus each
issue. The list of documents reviewed is extensive and the level of repetition high, providing a
high degree of assurance that all concems are addressed.

The extemal source issues can be classified into the following four groups of concems:

1) concems that well-defined and explicit working level requirements were not cormrectly
implemented,

2) concems that a technically specific FSAR commitment, industry code or standard, or
regulatory position was not implemented in design methods,

3) memmnonmofmmmauimmmmspncﬁcu were not changed as
necessary when applied to arypical designs, and

4) concems that specific aspects of methodology, although in compliance with industry
codes, standards, or standand practice, failed to satisfy the requirements imposed by
Appendix A of 10CFRS0.

3.22 SWEC Compliance with CPSES Criteria

The collective evaluation of the Design Criteria List concluded that it represents a complete,
consistent, and adequate set of criteria.

Based on the above reviews, the conclusion was reached that the SWEC procedures comply with
that se* of criteria.

Evaluations of the resolution methodologies have been compieted for the thirty-two external
source issues. Each of the thirty-two issues is described in an individual subsection below along
with discussions of resolution methodology and the Third Party evaluation and conclusions.

TN-87-7256 3-6 DAP-RR-P-001, REV 1



. ISSUE DESCRIPTION

The use of Richmond Inserts 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 frame modeling and analysis of the insertube connection. A more detailed

discussion of this issue can be found in Engineering Evaluation DAP-E-P-001. Specific concerns

|
|
l
3.2.3.1 Richmond Inserts
\
\
|
\
within these areas are the following:

|

factor of 2.0. The Richmond Screw Company recommends a safety factor of 3.0 for their
products. A second, related concern is adequacy, without confirmatory testing, of the
interaction equation for combined tension and shear, which was taken from the
Presiressed Concrete Instituse (PCT) Handbook. |

* Concrete Strength - The concern is that the Richmond Insens have been installed in
mmweakerthmthcmp:idesinmmundforduim |

® Shear Stress Allowables for 1-1/2" Richmond Inserts - Shear allowables for 1.1/2"

Richmond Inserts have been extrapolated from test data for 1” and 1-1/4" inserts and may
not be conservative.

. qudlﬂnmdm-wommmwmdnmdhwnw
mmmquofuuimnmwmmuwumm
mwmw.wmmmmwmmdmmmx:

simplified method for design of Richmond Inserts was based on impropery interpreted
results of finite element analyses.

. LoulStmdlon!iolesln‘hablng-'l’heloulmmatbohlmuinmamﬂmbing
Was not evaluated. Such stress could cause punching-type failure in the tubing.

v htlgue-MmamdbycydicMimofﬂrmcdmwummideMinthe
desi
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.

program could result in failure 1o consider spacing effects of nearby anchors/sleeves in
the structural evaluation of inserts.

¢ Shear Distribution at Richmond Inserts - The threaded rod and hole fit-up wlerances

could cause unequal sharing of shear loading from tubing which is anchored by two or
more Richmond Inserts.

* LOCA Thermal Expansion of Tube Steel - Under LOCA conditions, thermal
expansion of long tubing anchored by two or more Richmond Insens could produce
unacceptably high loads and large deformations in the insert/ro¢ connection.

SWEC RESOLUTION METHODOLOGY

The methods used by SWEC 10 resolve or address the concems identified above are as follows:

* Factor of Safety - SWEC has adopted a safety facior of 3 for Richmond Inserts under
normal, upset, and emergency loading conditions, as recommended by The Richmond
Screw Company, but SWEC used a safety factor of 2 for faulted condition loading. The

For combined tension and shear, SWEC has adopted the Prestressed Concrete Institute
(PCT) Handbook interaction equation which is used to evaluate all loading conditions.

¢ Concrete Strength - SWEC methods assume a concrete strength of 4000 psi.

* TUGCO Finite Element Study - The SWEC approach 10 insent connection qualification
does not rely on the previously performed TUGCO finite element study.
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* Local Stress at Bolt Holes in Tubing - SWEC procedures provide a methodology and
implementing tables for evaluating the local load capacity at bolt holes in structural tbe
0 steel. This methodology limits the local stress in the bolt hole vicinity.

* Fatigue - SWEC does not consider fatigue 10 be a relevant factor in these connections,
and therefore does not include it in the design.

* Improper Use of Richmond Allowables - The SWEC methodology requires that the
threaded rod and insert be evaluated separately, using specified allowables and
interaction equations.

’ THIRD PARTY EVALUATION

The followingplmpmducﬁbemeﬂnrdhnyevamadmowu SWEC methods for the
identified concemns:

DAP-RR-P-001, REV 1




gt Dtk o s s R S R O

¢ Concrete Strength - Plant concrele strength was addressed in /ssue Specific Action Plan
(ISAP) I1.b Results Repor, titled Concrete Compressive Strength, (Reference 7, 16) of the
CPRT program. This report concluded that reasonable assurance exists that the minimum
‘ required design strength of 4000 psi was met.

¢ Computation of Bolt and Insert Loads - The SWEC methodology for computation of
bolt and insert loads provides a conservative evaluation of the rod and insert, which
adequately considers bolt angularity, bolt bending due to shear in the tubing, and prying
action in the insert and the tube. The SWEC structural modeling procedure results in a

(using the PCI interaction equation) when compared to the detailed RLCA studies. The
rod interaction 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 Insent qualification is discussed above. The influerice on support stiffness |

* Testing of Richmond Inserts - The representativeness of test to in-plant conditions is
being evaluated under DS AP VIII in Third Party /ssue Resolution Report (IRR)
DAP-E-C/S-515. (Reference 7.17)

¢ Finite Element Study - Because the SWEC approach does not use the simplified
screening method and does not rely on the previously performed analysis, this concem is

TN-87-7256 3-11
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simplifying construct to calculate the stresses in the bolt hole region. To verify the
adequacy of this analysis, additional analyses were performed by the Third Party using an
alternate methodology. These Scparaie analyss confirmed the acceptability of the
SWEC methodology.

Improper Use of Richmond Allowsbles - The SWEC procedures ensure that Richmond
Insert connections will be properly evaluated.

Shear Distribution st Richmond Inserts/Tube Steel Connections - The SWEC
procedures provide specific written criteria for the evaluation of Richmond Inserts used

LOCA Thermal Expansion of Tube Stee! - The SWEC procedure for evaluating LOCA
thermal expansion of Richmond mwmumlummmmum
detailed analysis, RLCA/P142/01-86/009 (Reference 7.18), performed by RLCA. To
verify the adequacy of this analysis, additional anslyses were performed by the Third
Party using an altemate methodoiogy. These separate analyses confirmed the
acceptability of the SWEC methodology.

CONCLUSION
SWEC methodology adequately addresses the concems identified in this issue. This issue is

3.2.3.2 Local Pipe Strasses
ISSUE DESCRIPTION

Mmmhmemmulc’sas'dmmmm clearance. Normally, box frames are

decimedwithnnpwmowforpipendmthumaIm\vm A concern was raised that the

classified as a circumfererial line load. Another concern was raised regarding the consequences

of longitudinal line loads on piping. At a frame support, the pipe rests with line contact on a
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cross-member. Local stresses are induced in the pipe as a result of a Support load at this line
contact. The local pipe stress issue is evaluated in Engineering Evaluation DAP-E-P-002 which
contains a detailed discussion of the issue.

SWEC RESOLUTION ME THODOLOGY

SWEC is evaluating local pipe stresses at welded attachments. Procedures were developed for
common lugs and trunnions, including reinforcement pads. Local stresses are ydded to the piping
stresses for comparison o Code allowables. Welding Research Council Bulletin (Reference 7 19 )
(WRC) 107 methodology is followed for some of the configurations. Certain attachument
dimensions are not within the WRC 107 recommended limits. SWEC has completed special
studies which justify the use of procedures in these cases where the designs incorporate
dimensions outside the WRC recommended limits and for unique designs such as plate anchors.

Design changes have eliminated zero gap frames and cinched U-bolts, thus allowing for radial
thermal expansion. Radial thermal expansion local stresses are being evaluated for U-bolts
(uncinched--cinched U-bolts have been deleted), stiff pipe clamps, and Opposing trunrions. In
addition, SWEC has developed procedures 1o investigate radial thermal expansion stresses at
anchors.

SWEC has detailed (finite element) analyses to justify the procedures and range of applicability
for cenain parameters, 0 qualify unique designs (trunnions with gussets, anchors,
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3.2.3.3 Large Frame Wall-To-Wall And Floor-To-Ceiling Supports
ISSUE DESCRIPTION

This issue is evaluated in Engineering Evaluation DAP-E-P-003 which provides a detailed
discussion of the issue. In summary, the concem is that in the design evaluation of large frame
wall-to-wall and floor-to-ceiling supports the following considerations for frame or anchor bolts
were not explicitly included:

¢ frame thermal expansion due to LOCA and containment ambient conditions,

¢ relative differential displacements between the frame and the building attachmen points
for seismic building movements and ume-dependent displacement effects, e.g., concrete
creep, and

¢ cumulative effects resulting from thermal €xpansion, seismic, and time-dependent
relative movements.

SWEC RESOLUTION METHODOLOGY

SWEC addresses the issue through analysis or support modifications is follows:

¢ With the exception of service water tunnel supponts, large frame wall-to-wall or floor-to-
ceiling supports are modified w include slip joints to accommodate differential
displacements and thermal expansion.

¢ Service water tunne| Supports extending fmm wall-to-wall or floor-to-ceiling are
Qualified for loading combinations that include frame thermal expansion, relat ve

addresses the issue and the requirements of subsection NF-3231.1(a) of the ASME Code
(Reference 7.7) and the intent of Regulatory Guide 1.724, Position §.

CONCLUSIONS

mswacwmymmumfmnu-wwmmnoorww
mmdnubyphyﬁwmncﬁmabydedmmﬂm SWEC method 1 address
comer supporns faumoaswmwmmmpmmmmw
walls as defined in CPPP-35 is adequate to close this issue.
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3.2.3.4 Support System Stability
ISSUE DESCRIPTION

* Box frames connected to struts or snubbers

* U-bolts connected 10 a single strut or snubber

* Trapeze supports

¢ Column/strut assemblies

* Trunnion/strut assemblies
For each of these Categories, a displacement mechanism can be postulated that leads 10 a failure
1o carry the intended load. The technical issue is whether one can analytcally demonstrate that
the postulated mechanisms do not occur under the sei of loading conditions imposed for the
Qualification of piping. FIGURE 3.2.2 depicts a postulated displacement wherein a box frame

moves along the axis of a pipe. A suppon which may undergo such displacemen is considered
unstable because it may not perform as required or as modeled in the analysis.

The stability issue is evaluated in Engineering Evaluation DAP-E-P-004 which provides a more
detailed discussion of the issue. A related issue is U-bolt cinching, which is evaluated in
Engineering Evaluation DAP-E-PO11.

SWEC RESOLUTION METHODOL OGY
SWEC addressed Support system stability with the following solutions:
* delete the potentially unstable supports from the analysis and physically remove them
¢ redesign these suppors, using a rigid configuration or standard hardware (e.g. pipe
clamps),

. Mfym&dmnehmmmnrorhmdhplmu.md
¢ develop analytical methods to confirm stability.

The approach adopted by SWEC addresses the concern specifically for the types of supports that
were previously challenged, and also for every piping analysis, by performing evaluations for
stability. The implementation of this process is a sigruficant factor in the determination by the
Third Par.y that the stability issue is comprehensively addressed. The SWEC solutions for
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* Box frames - Box

frames connected 1o SLruts or snubbers were eliminated.

V-bolts - U-bolts connected 10 a single strut or snubber were eliminated.

¢ Trapez supports -Trapeze suppons were not enurely eliminated. The altemnative
preferred by SWEC was 1o remove the support, or redesign to eliminate the trapeze, but
this was not mandatory. The cinched U-bolt, however, was in all case: eliminated.

The displacement mechanisms for
these designs have been examined, and the designs have been determined 10 be stable

* Column/strut assemblies - Analytical confirmation of stability was employed only for
column/strut assemblies, when: Classical buckling analysis techniques could be used to

establish a criterion for adequacy. This criterion was confirmed by independent analysis
in Third Party calculation DAP-C-F 002

. CONCLUSION

SWEC has established an approach iddressing stability of suppon design that is acceptable 1o the
Third Party. The stability issue is closed.

3.2.3.5 Ganeric Stiftness
ISSUE DESCRIPTION

mmd:pipeamminmepipem-nﬂymfor
Class 2 and 3 svstems. During the original Suppor qualification, a 1/16” deflection criterion was

holes.

Specific questions resulting from the generic stiffness issue are as follows:

* Is the piping response accurately predicted if generic stiffness values are used?

TN87-7256

317 DAP-RR-P-001, REV 1



. lsmenimusundinthepi‘ mnlysismiﬁedubcin.repmmxauveom\ewmd
mo!wlnmumppon?

stiffnesses e’ << ding the minimum values, use of generic stiffnesses instead of calculated values
will not msult in significant variations in qualification parameters.

SWEC addressed the Suppon validation issue by implementing the following sequence of steps
during the pipe/suppon System qualification process:
1) Generic stiffness values were established based on Support type (e.g., rigid support,
@iehor, snubber, etc.). The generic values were derived from a sample survey of
installed supports and are fepresentative of the majority of sampie supports considered.

Supports, the generic value is assumed. ,.fllh'cnuﬂmauonlmlm.' Coafirmation
wmwmmuumnmmwummmvm
defined by Tabies 3-10-8-1 through 3-10-8-3 of CPPP.7. Additionally, specific criteria
m&ﬂmdnmuzlmwcﬂvdumuhewwhaxmmhulm&m

existed (i.c., supports which restrain large masses or large axial runs) that may alter the
generic values.

SWEC concluded that using the generic stiffness value produces no significant variation in pipe
results. The stiffness values used in the analysis are verified on this basis.

Additional SWEC confirmation of the generic stiffness method wae provided in GENX-117, a
Comparative analysis study of five piping problems selected by the Third Party. A comparison of
unnuwummmwmmmmmmummm'mu"
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stiffness calculation by the procedures defined in CPPP-7.

Class 2 and 3 pipe support stiffness was evaluated by methods prescribed in Attachment 4-18 of
CPPP-7. These methods include engineering judgment (inspection or comparison 1o similar
designs with known stiffnesses), simple hand calculation, and detailed analysis. Attachment 4-18
also defines methods used 1o determine the stiffness of “special support types.”

In addition 1o the guidance given in Attachment 4-18, the following additional guidance is
provided for specific details else where in CPPP-7;

* Attachment 4-4: Anchor stiffness values for Drilled-in Expansion-type Concrete
Anchors.

* Attachment 4-5: Stiffness values for a single tube with insen connections along one line
as the only means of structural attachment.

® Attachment 4-8: Allowable stiffness ratios between Suppon structures (for dual

SWEC addressed the issue of including the local flexibilities of SUpport components in the
l
|
|
|
|

|
snubber/strut supports using riser clamps). }

¢ Attachment 4-12: U-bolt Stiffness, Trapeze Crosspiece stiffness, clamping stiffness of
U-bolt and crosspiece.

¢ Attachment 4-15: Stiffnesses of trunnion type anchors.

The procedures for calculating support stiffness do not explicitly address oversized bolt holes.
See Section 3.2.3.26 for a discussion of bolt hole clearances.

THIRD PARTY EVALUATION

Based on the number and degree of piping analysis parameters and the factors which influence
the piping system qQualification, the basis for Acceplance of the genenc approach focused on the
sample verification effon provided in GENX-117 (Reference 7.20). The review of the SWEC
report noted the analysis approach used "simplified piping models and fundamental engineenng
principles.” Third Party concems were raised that the simplified piping models were not

TN-87-7256 3-19
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The results of the comparative analyses of the problems selected by the Third Party were
reviewed in detail. The conclusions are discussed below:

* Pipe Stresses - The analysis using calculated stiffness indicated increases in stress over
those calculated using generic stiffness at cenain locations. These increases were
generally less than 15%.

significant number of instances.

¢ Valve Accelerations - Valve accelerations from the analysis using calculated stiffness
indicated increases in accelerations over those calculated using generic stiffness
significantly more than 15%.

. Plpln;Annlyds-TheMrdeywmmminigmﬁmmwmuninthe
simplified SIF approach used in production piping design such that variations of this
mucanbene;leaedmommn:ovmumhemhmnofmety.

. Snpponluds-Nodocmmmionhubmpmvidedtodemovmn
conservatism such tmmlevuiadau'mloodnmbemglem SWEC issued a Project

. VdnAeuhdou-Aemmmodﬂhuofuppommuhmmmhimpommw
ensure accurate calculation of valve accelerations. To ensure adequate representation,
SWEC has issued a Project Memorandum 1o review, during final reconciliation, stiffness
representation near valves. In addition, SWEC hae provided data which indicate inherent
design margins for the acceleration values used as design limits. Based upon this, the
Third Party believes that SWEC's position regarding overall design margins is
maintained.

Bnedupmlhenbovecitcunimthemrdhnymidend‘tumnblmofduww
be confirmed.

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.
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CONCLUSION

The method established by SWEC of accounting for support flexibility in the piping model is
considered adequate. The genenc stiffness issue is closed.

3.2.3.6 U-Bolts Acting As Two-Way Restraints
ISSUE DESCRIPTION

U-bolts have been used at CPSES 10 attach 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 analysis
called for restraint in a single translational degree of freedom. Such supports are typically
referred (o as one-directional Stops. The intent was that the U-bolt would provide restraint in a
direction parallel 1o 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 concem is that
insufficient space exists between the pipe and the U-bolt in the lateral direction permit the pipe
10 move thermally and seismically without contacting and loading the support. In effect, it was
alleged that the suppon acted in two diiections and should have been modeled and designed
accordingly.

This issue is evaluated in Engineering Evaluation LAP-E-P. 006 which provides a more detailed
description of the issue.

SWEC RESOLUTION METHODOL OGY
Resolution of the issue under the SWEC requalification program consists of:

¢ replacing all uncinched U-bolts on pipes greater than 6-inch with a Support that complies
with the analyzed function, and

* modeling all uncinched U-bolt Supports on pipes 6-inch and less as fwo-way restraints in
the piping analysis, and Qualifying the suppon for the resulting loads.

THIRD PARTY EVALUATION

with ASME Section II1, Subsection NF, paragraph NF-3330 (Reference 7.7). This is an adequate
basis for addressing the concem and qualifying the suppon in accordance with CPSES licensing

3.2.3.7 Friction Forces

ISSUE DESCRIPTION

The influence of friction was considered (o 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,
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* friction had been neglected for pipe movement less than 1/16" without justification,
. umedwuoninfricﬂonloadbuedonmpponmmwwuirmmm
* friction should have been included for dynamic load cases but was not.

The friction forces issue is evaluated in Engineering Evaluation DAP-E-P-007 which provides a
more detailed discussion of the issue.

SWEC RESOLUTION METHODOLOGY

SWEC addressed the technical concemns 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 10 steel friction load assessments.
* The cal:ulated friction force is not reduced based on support stiffness.

. Fdaionbodsmmmwinmnﬁcmd/orludymlowcm. Dynamic load
conditions are not included in the friction load evaluation.

THIRD PARTY EVALUATION

The SWEC approach to friction forces eliminates the inconsistency concem. It also eliminates
the concems related 1o pipe movement and support stiffness affecting friction.

CONCLUSION

The SWEC woach to friction forces in support design calculations is acceptable. The friction
forces issue is closed.

3.2.3.8 AWS Versus ASME

ISSUE DESCRIPTION

The issue arises from a CASE concem that the ASME Boiler and Pressure 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 10 ensuring the adequacy of welds. Further 10CFRS0 Appendix A, General Design
Criteria I, requires the establishment of appropriate standards, and, since the ASME Code is
inadequate, Tke American Welding Society Structural Welding Code, AWS D11 (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 (Reference 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 10 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

6)  Calculations for punching (actually a reduction factor for the weld) shear on step tube
Joints

7)  Lap joim requirements

8)  Design procedure for Joint of tube 1o tube with Beta equal to 1.0
9)  Calculation for effective throat of flare bevel welds

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 Evaluation DAP-E-P-008 which
Provides a more detailed discussion of the issue.

SWEC RESOLUTION METHODOLOGY

ltems (3), (4), (), (6), (8), (9), and (10) as listed above, are welding design aspects. Items 4),
(5), and (10) are discussed in Section 3.2.3.25 as pan of the Skewed "T" Joint Weld issue and the
"Undersized Fillet Welds" issue. ltems (3), (6), and (8) are discussed in Section 3.2.3.20, as pant
ormmumummwwm-Wmim. The remaining areas of

the AWS versus ASME (areas 1,2, 7, and 9) are discussed further in this section.
THIRD PARTY EVALUATION

Of the ten numbered items discussed in this section, three relate to welding procedures, ie. items
(1), (2), and (7). Weave welding, downhill welding, preheat requirements, and cap welding are
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NRC staff examination of this subject, and in particular the ASLB decision, leads 1o the
conclusion that a Third Party review of TUGCO procedures is not required. Additionally, there is
nothing to indicate that the weid procedure concems would impact SWEC design practices.

Item number (9) was a design issue closed by the ASLB on December 28, 1983, and is therefore
a closed issue. An aspect related 1o this issue is weld design associated with structursl tube

and ASLB have concluded they are acceptable with respect 1o this issue. ‘rhz design related
aspects 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

This issue is evaluated under Engineering DAP-E-P-009 which provides a detailed description of
the issue.

SWEC RESOLUTION METHODOLOGY

The methodology used in requalification of pipe Supports is as follows:

. Suppomdesiandum;A-Sm.GMeBmheleelwinbemnedutinglnanowaue
yield stress of 36 ksi.

. Mumummﬁmaxuwm will be qualified using an
allowable yieldan-ouzhimdmlm "Confirmation Required”. The
'Mmmmm'wmumww“pmimmdammmn&de
mmn.m&uwwmmmmmmwau.
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The initial SWEC approach, using a design allowable 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 allowing 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.

CONCLUSION

The SWEC approach of identifying and tracking those supports that were qQualified using the
higher aliowable yield stress permitted by Code Case N71-9 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 of inertia.
Such properties are used in structural calculations of member stresses and stiffness. The values

* CASE contended that steel milled prior to 1980 had a different comer radius than that
milled after 1980, the date corresponding to the issuance of the 8th Edition of the AISC
Manual.

. mnwuammm-ﬂmbevelnldﬂormbe-‘o-mbecmuncdmmdhe
adversely affected by the dimensional fit-up at the comer.

. mrcwullsoacomemmmneffeaofbohholesonsecn‘onpmpenieshadmtbeen
considered.

The saction properties issue is evaluated in Engineering Evaluation DAP-E-P-010 which provides
& n ore detailed discussion of the issue.

ESWEC RESOLUTION METHODOLOGY
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¢ To address the concer related to flare bevel welds, SWEC performed tests 1o establish a
basis for the effective weld throat calculation. A sample of installed supports was
. measured (o determine comer radius. This was compared (0 the assumed AWS D1.1
configuration, i.e., a comer radius of twice the tube steel thickness. See FIGURE 3.2-3
for samples with the AWS configuration which would provide weld penetration. SWEC
uses a throat equal to t minus l/l6inchwt:utismembeneeltmchmhincm. For

* SWEC addresses the effect of bolt holes on section properties in accordance with ASME
Section II1, Appendix XVII, which allows the designer 1o neglect the effect of a hole,
provided the reduction in cross sectional area does not exceed 15 percent of the cross
sectional area.

THIRD PARTY EVALUATION
The Third Party evaluation results are summarized as follows:

Edition states that the properties are exact or slightly conservative, and there is no
evidmcenmnndudmmingpnaicedmedin l980.orumyothertimeduring
CPSES procurement. The AISC Manual chapter titied "Standard Mill Practice” did not
‘ d\mgeformannlmbinghetwemmehhmdamediﬁmmdiuﬁn;vmmmmmg
practice change was moted by the AISC. TheSWECmrveyahomppommispoinL

. msmﬂdin'onpmpuﬂesmbuedonlnasumedwtsidecomrndiusequaltowice
the tube steel wall thickness. BmdonmedimemimsukenintheSWECnmple.mn
assumed radius is & reasonable basis for ing section properties. It had been
mwmm.wmdmmummmmmu
more appropriate. MManmbnmmbymephydalmm.
mMscw.usmmeyofmmmm.mmphydwmmmem
ukmfounmpleofmbeaadmupponmmudonmnhmmmhm
uequatuourceofnecﬁonpmpeniesformbemet In the absence of any data that
mppomaoom:rypodﬁon.ﬂnuaeoﬂhe&hﬂdidonisevlhmedwbexcepuble,

¢ The SWEC procedure generally applied for calculating weld throat, Le., t minus 1/16
inch, is conservative with respect to the weld throat permitted by AWS D1.1, provided
the AWS assumed geometry or & geometry aliowing greater weld penetration is achieved.
SWBC'cWhomvauvemea.mﬂnmhw 1/16 below

typicauymumedmn:mdoammdm As a result of the difference, the
Opportunity to achieve weld penetration is lessened, which has an adverse effect on weld
threat. For such cases the tests performed by SWEC 10 arrive at a calculation methed,

‘ 1€..1- 1/8 inch, are an acceptable means for qualifying the welds,
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CONCLUSION

The approaches for addressing the three aspects of the section property issue are acceptable. The
issue is closed.

3.2.3.11 Cinched U-Botts
ISSUE DESCRIPTION

¢ assurance of adequate preload through plant life,

¢ preload-torque relationship,

* adequacy of SA-36 material for the preload application,
¢ U-bolt stresses including effects of preload

¢ radial thermal expansion effects, and

. locanzeapipemuesusuﬂpipedmpsmalsolooncembuedonconcemsimilu
to those raised for cinched bolts.

The cinched U-bolt issue is evaluated in Engineering Evaluation DAP-E-P-011 which contains a
detailed discussion of the )
Evaluation DAP-E-P-002. .

SWEC RESOLUTION METHODOLOGY
SWEC is eliminating all cinched U-bolts at pipe supports.
THIRD PARTY EVALUATION
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3.2.3.12 Axial/Rotational Restraints
ISSUE DESCRIPTION

Centain axial and/or trapeze type supports at CPSES use welded lug or trunnion artachments to
transfer loads to frames or comporent hardware. The corcerns regarding these specific types of
Supports are summarized as follows:

* Eccentric loading, which can result from effects such as differential snubber lock-up and
support steel stiffness variations, must be considered in the design process.

* Snubber end clearance effects may cause significant increase in loads. or invalidate linear
analysis results.

* Multiple lug configurations must consider a conservative loading distribution for lug and
frame design.

* Insufficient clearances or eccentricities may exen rotational restraint on the pipe.
* Rotational restraint effect must be treated as a primary stress for the support design.
The axial/rotational restraint issue is evaluated in Engineering Evaluation DAP-E-P-012 which

contains a detailed discussion of the issue. Related issues are discussed in the following
Engineering Evaluations:

* Local Stress (Pipe) - DAP-E-P-002
® Generic Stiffness - DAP-E-P-005
* Gaps - DAP-E-P013

SWEC RESOLUTION METHODOLOGY

SWEC addressed the above concems by separately considering integral dual component support,
non-integral dual component supports, and lug/frame.

mmymmmmammmmhmwummmwmmuwm
mpe)mmwwwumwyofummmmmm.
Addiu‘omuythedui;n loods.obtaimddilecuyfmm Unanalysis.minaeuedbyw‘l»to
account for differential snubber lock-up.

Non-integral dual strut/snubber axial supports (including frame/lug type) are modeled as single
translational supports and each component is designed for 75% of the total load from the stress
analysis. Four lugs are typically used for non-integral axial clamp Supports. 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 will be physically removed and the eccentricity modeled into the
piping analysis. For such eccentrically modeled suppons, the load for each lug is based on statics
\vil.hthennmpdonnmmom: moment is reacted at the lugs, i.e..mechmptopipe
connection does not resist the moment.

Cinched U-Bolt trapeze supports are being eliminated.
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Lugs for rigid frame type axial restraints are each qualified for the total load if only two lugs are
uwd.mw%ofdlemtdlondi!fourlupmmmmmlodﬂnbediaributedwhamhe
lupwhichwiupmduoethzmoncridcalmusinnn frame.

Analysis nf load distribution at lug/frame interfaces will be based on an assumption tha: will
maximize critical stress in the frame.

Suppont stresses resulting from rotational restraints effects will be treated as primary stress for
both integral and non-integral supports.

THIRD PARTY EVALUATION

The use of a 20% increase in load to account for differential snubber lockup on integrally
attached supports is appropriate for matched snubbers.

(DAP-E-P-013),
CONCLUSION

msmwwmmwnmumiwmguubuedonwm
pmvmeainnswscmm..mmmmmmum
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3.2.3.13 Gaps

ISSUE DESCRIPTION
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 concemn are;

¢ excessive clearance between p
* inadequate lateiul clearance fo

ipe and supports in the loaded directions,
r U-bolts,

® excessive clearance between Hilti expansion anchors and the bolt holes in the base plate,

and

* excessive clearance between Richmond Insen threaded rods and the tube steel bolt holes,
The first of these is discussed in this section based on Engineering Evaluation

DAP-E-P-013. The general concem w

as the applicability of a linear elastic analysis 1o predict the

Piping system response given that the actual system contains gaps.

The adequacy of U-bolt lateral clearance is discussed in Section 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 RESOLUTION METHODOLOGY
The Pipe/support gap clearances to be used by SWEC in designs are listed in Table 1A,

Attachment 4-11 of CPPP-7.
THIRD PARTY EVALUATION

CONCLUSIONS

The SWEC approach to pPipe/suppon clearances is acceptable. This issue is closed.

3.2.3.14 Seismic Design Load Specification

ISSUE DESCRIPTION
The seismic design load specification i

ssue is comprised of several miscellaneous concerns

regarding the adequate specification of conservative design criteria. The external source concerns

are summarnized as follows:

* Analysis procedures allowed a
analysis. No justification was
FSAR.

TN-87-7256

dynamic amplification factor of 1.0 for equivalent static
provided, but justification is required by the CPSES
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* NRC Regulatory Guide 1.61 is Not conservative.

* NRC Regulatory Guide 1.61 requires the use of the lower OBE dampening values for the
SSE spectra for design of active components, e.g. active valves, Exte mal Sources
interpret this to apply to analysis of piping systems, which are passive, if an active valve
is part of the system.

* Analyses of stress problems with both large and small bore pPiping incorrectly employed
the less conservative, higher dampened spectra for large bore piping.

* Spectra used did not envelope all the applicable spectra.

¢ Observation that emergency design loads sometimes exceed faulted loads led to a
presumption that errors in the determination of the loads may have been made.

The seismic design load specification issue was evaluated in Engineering Evaluation
DAP-E-P-014 which provides a detailed discussion of the issue,

SWEC RESOLUTION METHODOLOGY

SWEC procedures require a dynamic amplification factor of 1.5 for equivalent static analysis,
unless otherwise Justified.

require that piping sysiems containing mixed pipe sizes above and below 12 inch nominal be
evaluated with the lower damping values.

SWEC envelopes spectra or uses multiple response spectra input. The latter option is not used
with N411 spectra.

THIRD PARTY EVAL UATION

The concems raised are of three types:
1) equivalent static analysis critenia,
2) damping criteria, and
3) implementation of various criteria.

The use of a 1.5 factor for equivalent static analysis is the approach accepted by the NRC and
used throughout the industry as a conservative caiculation. It is an acceplable practice.

The SWEC approach to addressing the spectra damping is considered acceptable, NRC
Regulaory Guide 1.61 has long been the industry accepted basis for licensing of nuclear power
plants. The results of more recent industry studies are reflecied in Code Case N-411 which has
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history analysis. SWEC complies with this.

SWEC's position regarding reduced damping for active components is acceptable and consistent
with industry practice.

The other resolutions addressing random errors of incorrectly damped spectra selection and the

specific procedure errors are considered 1o be adequately addressed by SWEC corporate and/or
project procedures.

CONCLUSION

3.2.3.15 Suppor Mass Effects On Piping
ISSUE DESCRIPTION

It was alleged that Gibbs and Hill procedures did not specify how or when support mass should
have be -0 i «luded in the CPSES piping analysis. The result was inconsistent and potentially

THIRD PARTY EVALUATION

The methods described in the SWEC procedures address the majonity of support hardware in
sufficient detail. Other component support hardware can be addressed by extrapolating from the
data in the procedures. The SWEC procedures do not address certain other types of supports,
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! |

As pant of the assessment of this issue a review was conducted of an aspect of support mass
modeling which extended beyond the level of detail provided in procedures. For cenain trapeze
design modifications in limited use, it is possible for the support mass 1o act only in two of the
three 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 considers these adequate for closure of this issue.

CONCLUSION

effects, in the piping mode) which are adequate. The issue of support mass effects on piping
analysis is closed.

3.2.3.16 Mass Point Spacing
ISSUE DESCRIPTION

spacing issue was evaluated in Engineering Evaluation DAP-E-P-017 which contains a detailed
discussion of the issue.

SWEC RESOLUTION METHODOLOGY

smmmmmmmmmmmmnumummm
analysis . To assure adherence 10 these requirements, SWEC has included mass point spacing as
ueviewileminlhemmdnctﬁu

THIRD PARTY EVALUATION

The review of the SWEC requirements indicates that the lumped mass points will be sufficiently
ACCurate 10 capture dynamic characteristics. The evaluation of SWEC formulations is contained
in DAP calculation number DAP-C-P-003. The inclusion of Mass point spacing as a specific
wmmimmmmmmm:meummwmmvenﬁedmm
manually derived and automatically 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.
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3.2.3.17 High Frequency Mass Participation
ISSUE DESCRIPTION

SWEC RESOLUTION METHODOLOGY
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 VO04/L02 with the high frequency missing mass correction

¢ Perform a NUPIPE ARS analysis with a S0 Hz cutoff frequency without the missing
mass correction option chosen. Combine these results with the results from an equivalent
static analysis for the zero period acceleration (ZPA). The combination is by SRSS in

mummmwmww ES.

The second method was in common use prior to the availability of missing mass correction
methods. lliucauenan‘vememofboumwmetupam.

CONCLUSION

SWEC has established an approach o resolution of the high frequency mass participation issue
that is acoeptable. The high frequency 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.

Two of the concerns are related to assumptions regarding Main Steam Safety/Relief Valve (SRV)
discharge loads. These are:
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* flow distribution in Crosby dual-port S/RVs for the purpose of developing moment loads
and stresses on the Main Steam line, and

* conservatism of assumptions regarding multiple S/RV actuation sequence used to
evaluate the maximum instantaneous stress in the Main Steam piping system

The remaining concemns are related to analysis/design requirements and acceptance criteria
specifically addressing the unique characteristics of fluid transient loads. These are:

* rigid frame gaps in unrestrained directions for fluid transients,
® criteria or requirements to validate time step selection for ume history analysis, and

* consideration of steady state versus dynamic fluid transient loads in piping systems
Supported by snubbers.

The fluid transients issue was evaluated in Engineering Evaluation DAP-E-P-019 which provides
& detailed discussion of the issue.

SWEC RESOLUTION METHODOLOGY

SWEC's approach to addressing the fluid transient issue is to develop conservative design inputs
and loading criteria.

Concems regarding Main Steam S/RV loading have been verified with the vendor, and work is
underway to develop conservative piping response to single and multipis S/RV actuation.

The specific concems regarding analysis/ design requirements and acceptance criteria are
addressed in project procedures as follows:

* Clearance requirements are addressed by requiring the transmirtal of piping
displacesents for all pipe loadings, combined in accordance with the loading
combinations, to the Pipe support design group for acceptance.

* Guidelines are provided fordemmilwumempnmcuwﬂﬁeqmiuinadme
history analysis and mmmt«m.

* General guidelines are provided for consideration of the type of loading (static or
dynamic) for modeling snubbers in the piping analysis.

THIRD PARTY EVALUATION
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Task 1: The first task was a review of the identification of (screening for) significant fluid
transient events. The System Information Documents, the supporting calculations and

transient loads are properly evaluated to determine significance on piping and suppon code

adequacy.

¢ The Safety Injection system wmummmmnmmmhmm

due 0 valve leakage. Smmm«duimumwsmdluwmbe
implemented if necessary. Omercmzntymmswinlhobemviewedfupo&mun
valve leakage fluid transients.

* The piping integrity will be reviewed for the isolation of pipe rupture events occurring in
Main Steam and CVCS piping adjacent to SWEC piping scope. The licensing base for
OSESwnlbcnviewedlodelermuziftheuevmmdtobelddunedinpipingmd
support design.

mmmMmlmmqumdummvidemmdmmmthﬂﬂnﬂuw
transients events identification process is adequate.

Task 2: ThenecaumkofmethPmyveviewomuidmiemﬁnplmmmim

analysis verified a generally adequate and conservative approach 1o the estimation of fluid
transient loadings.

The review verified that the vanous methods used by SWEC, including computer analyses
with Method of Characteristics programs (WATHAM and STEHAM), RELAP, and hand
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were verified as 1o source, consistency, and reasonableness of values. Modeling decisions:
including time sieps, nodalization, equipment modeiing, and duration of analysis were
verified as reasonable and generally conservative through a detailed review of implementing

review it was verified that essential equipment and alignr:2nts which dominate the validity
of the analytical results were adequately considered.

The analytical models were &lso reviewed 10 assure the insensitivity 1 nodalization and
other govemning parameters. Sensitivity analyses were specifically done for the FW break
isolation analysis mode! as appropriate for the RELAP PTogram used in that analysis.
Sensitivity analyses performed on the Main Steam turbine trip analysis model were also

Assurance g5 o the adequacy of the SWEC fluid transients analyses is dependant upon
verification that flashing during the majority of depressurization transients analyzed doc; not
increase the calculated loads or impair valve performance. Specific verification that the
potential for vapor pocket collapse overpressures and loads are not significant or are

Additionally, specific substantiation that the RV's can Pass two phase flow (caused by
izag )MWMMMMWMASMEWuﬁm
requirements will te provided by & review of these vﬂmmsmsugtﬁdedbySWEC
procedures.
Related discussions are contained in the following Engineering Evaluations:
* Mass Point Spacing DAP-E-P-017
* Support Mass Effects on Piping Analysis DAP-E-P.01§
* High Frequency Mass Participation DAP-E-P-01 4
¢ Valve and Flange iniﬁcaiorg DAP-E-P025
* Generic Stiffness DAP-E-P-005

CONCLUSION
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3.2.3.19 Self-Weight Excitation
ISSUE DESCRIPTION

The qualification of large bore pipe supports did not generally include the pipe support dead
weight or loads due 1o self-weight seismic excitation in the support calculadons. Also, adequate
justification was not provided for neglecting these loads.

Support self-weight excitation was evaluated in

Engineering Evaluation DAP-E-P-019 which
contains a more detailed discussion of the issue.

SWEC RESOLUTION ME THODOLOGY

SWEC addressed this issue by the following methodology:

* Dead Weight Loads - SWEC has committed to evaluate all large bore pipe supports for
dead weight loads. Under this #pproach, the component dead weight is considered in
either the structural (support) analysis or the piping stress analysis.

¢ Self-Weight Excitation Loads - SWEC procedures require that all

THIRD PARTY EVALUATION
The Third Party evaluation is summarized as follows:

« MWtha-mwwmbdofmymmmmmu
includedinhpipimanﬂytumoddordiwyinwmppondeduwanaﬁm. The
deadnimloadhwdwbleoomwd. mudequmlytddmaumisupeaomus
issue.
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CONCLUSION

The SWEC procedures establish an acceptable methodology for addressing support dead weight
loads and loads due to the self-weight excitation of the support. This issue is closed.

3.2.3.20 Local Stresses In Pipe Support Members
ISSUE DESCRIPTION

Cenain types of Pipe supports or details of pipe su
may be the limiting design factor, but they were
include:

Pports have been identified where Jocal stresses
not evaluated during the design process. These

* local stresses in cinched U-bolts,

. lowmmsinpimm:on.

. localmnesinwonpboxfumes.
mbeneelmwideﬂmge\vebmuaesatcomecuons.m
* shor beam stresses.

Local stress in pipe Suppon members was evaluated in Engineering Evaluation DAP-E-P02]
which provides a more detailed discussion of the issue.

SWEC RESOLUTION METHODOLOGY

Local stresses in Piping anchors are discussed in Section 3.2.3.2. The resolution methodology for
the remaining concems is as follows:

mmmummouwsm.i.u-uxmbummmmwu
are qualified through & separate SWBCMymwnadunmnoopmmnpu(e.g..
wide flanges) are designed using AISC Specification guidelines.

¢ Short lnmsm-lomminﬂ\onmanbenmevnumusingaqum‘un‘ve
Wwﬁchdepmdsmmmmwconwyjudgewmfbemworofw
beam.
THIRD PARTY EVALUATION
The Third Party evaluation is summarized as follows:

. LoalStmauthoGaplloxﬁam-

Elimimn‘onofmumnpbothuﬁom
lhr(?SEde‘mvuolmmucomem




verify that SWEC methodology for the design of tubular connections, including
cuuidutuonofbmflcmndmmm.m for the design of welded
attachments 1o tube steel is consistent with the requirements of AWS D1.1.

The SWEC analysis performed 1o develop the methodology for Qualification of nuts
bearing on tube sieel walls was reviewed and determined to be acceptable when
appropriate washer plates are used between the nut and the tube stee].

The SWEC procedures provide adequate directions for evaluating the local stresses in
open shapes due 1o welded attachments. The procedures are in &ccordance with the
guidelines presented in the AISC specification.

* Short Beam Stresses - The SWEC procedures provide an acceptable qualitative
approach  evaluating the local stresses in short beams.

CONCLUSION

The approach used by SWEC for the evaluation of local stresses in pipe suppons is acceptable.
This issue is closed.

3.2.3.21 Safety Factors
ISSUE DESCRIPTION

Safety factors are evaluated under Engineering Evaluation DAP-E-P-022 which provides a more
detailed discussion of the issue.

SWEC RESOLUTION METHODOL oGy

THIRD PARTY EVALUATION
mmmmammmmmmmmsm-m and in fact is
nox specified within such documents. .Mpmiﬁannmamanxmbya
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methods inciude Cxmpliance with applicable codes, standards, and regulatory requirements and
are supplemented, where hecessary, 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 al) individual issues.

CONCLUSION
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 DESCRIPTION

Specific aspects of this issue relating to the use of SA-36 and SA-307 steels in the design of
Supports are as follows:

¢ Use of Low Strength Nuts with High Strength Doltlng-lomeu. A-563
GndeA(compnionmuoSA-:lO’lholﬁm)weuledwimhwammm-l% Grade

B7) bolting.
A detailed d:scussion of this issue is provided in Engineering Evaluation DAP-E-P023.

SWEC RESOLUTION METHODOLOGY

The SWEC approach 1o resolve each of the concerns identified above is as follows:

¢ SA-36 Used In Dynamic Applications - SWEC procedures permit the use of SA-36
matenial in bolted type connections subi o dynamic loads.

¢ SA-307 Material Used In Dynamically-Loaded Friction Connections - SWEC
mdumpadudcﬂcnnofSA-mmaerlal for U-boit and rod type applications type
connections subject © dynamic loading

the Regulatory Guide 1.124 equirement that allowables be limited to 1.5 times Service
Level A limits. SWEC has adopted ASME Code paragraph NF-3225.2, Winter 1982
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. olmecunmonbenducedby«)pemem
THIRD PARTY EVALUATION

The Third Party evaluation results are summarized as follows:

* SA-36 Used In Dynamic Applications - Although SA-36 and SA-307 material are
similar, it must be recognized that neither the ASME nor the AISC codes specifically
prohibit the use of SA-36 material under dynamic loading. However, sinc specific loads
Mmmmsmmwmdymmic.ammmhnyewumon was
performed w consider high cycle fatigue as required by ASME Section I This
evaluation confirmed that the lower threshold limit of 20,000 cycles, below which fatigue
is not a concem, will not be reached.

¢ SA-307 Material Used In Dynamically-Loaded Friction Connections - To impiement
the resolution, SWEC has undertaken a program 1o review all applicable Certified
Materials Test Reports, Load Capacity Data Sheets, and Centified Design Reports 1o

mmmbyswscmyumum. The issue is closed.

3.2.3.23 Valve And Flange Qualifications And Valve Modeling
ISSUE DESCRIPTION

'n:einueofqmmwimofvnvumdﬂlngesmdn:comamodeun;ofvnvesinmepim
mmsnbdmmofmm

1) The main steam relief valve Operalor supports (snubbers) are not Qualified for as-built
loads, and the adequacy of the valve has not been demonstrated for as-built loads through
the operator suppors.

3) The validity of a sampling process to assure the accepuability of valve acoelerations and
flange loads has not been demonstrated.

The valve and flange qualifications and valve modeling issue is evaluated in Engineering
‘ Evaluation DAP-E-P-025 which provides a more detailed discussion of the issue. A related issue
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is the damping used for seigmic analysis of piping sysiems containing active valves. This issue is
discussed in Engineering Evaluation DAP-E-P-014, Seismic Design Load.

SWEC RESOLUTION METHODOLOGY

The SWEC procedures require all valves be qualified for applicable acceleration and end load

limits. All bolted flange joints are required to be qualified for moment loadings, which includes
ASME qualification of the bolts.

THIRD PARTY EVALUATION

MSWECMmsm&mﬂwmmmwrmmmwwmof
valves, flanges, and associated Supports. No specific reference is made 1o valves with supxied
motor operators; hom.mlanhiddmbym:enemamminmzmm

CONCLUSIONS

The SWEC approach to the Qualification of valves and flanges is acceprable. Procedural valve

and suppon modeling techniques provide adequate methods of addressing the iisue. Therefore,
this issue is closed.

3.2.3.24 Piping Mode!

ISSUE DESCRIPTION

This issue comprises severg Sulkcenus relating o the accuracy and input of piping analysis
models. These concemns are:

¢ Suppon location wierances,

¢ correct identification and input of Seress Intensificarion F actors (SIFs),

* inclusion of valve and flange insulation/fluid mass, and

¢ location of snubbers adjacent to rigid attachment points.

The piping mode! issue was evaluated in Engineeiing Evaluation DAP-E-P{26 which contains a
detailed discussion of this 1ssue.

SWEC RESOLUTION METHODOLOGY
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. Al-humuommmhbhenumﬂoun C?SESpimmdm.wimMmmw
um‘mmqunm.

* Procedures contain a gencral requirement 1o include mass effects of piping contents and
insulation in the analysis model.

THIRD PARTY EVALUATION

SWEC's method for identifying and documenting reconciliation of deviations in support
locations is acceptable and verifiable.

3.2.3.25 Welding
ISSUE DESCRIPTION

mmhvemmmwmmw.)mmmmmmwum
mmummmamnw.wmammmmmm
and ¢) fabrication practices. Speciﬁcupamofmenmmmnfonm:

. MWWMJmﬂm-:idad%thtymmmr@f
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* Combination Bolted and Welded Connections - Connections which combine structiral
.  and welds did not meet the Code Criteria requiring welds to be designe( to carry

Skewed "T" Joint Welds - The design of skewed "T" Joints in accordance with the
ASME Code did not adequately consider reduction factors for determining the effective
throat and angularity limits as prescribed by American Welding Society (AWS) Code

Di.l.

Fabrication Practices - Concerns were raised relating to inadequate welding practices,
including weave welding, downhil; welding, preheat requirements, lap joint
requirements, cap welding, and weld cracking.

This issue is discussed in detail in Engineering Evaluation DAP-E-P027.

SWEC RESOLUTION METHODOLOGY

center of gravity of a member and the associated weld be evaluated when determining the
tota! weld loading. Altermatively, for symmetric weld pattems with different weld sizes,
eccentricity need not be considered if the weld evaluation uses the smallest effective
thvoat.

¢ Cover Plate Welds - SWEC procedures require that cover plate welds be qualified for
shear flow.

. . mmnn«wua-swacmmummmmuwmm
the minimum fillet or parvial penetration weld size requirements.

¢ Combination Bolt and Weld Cmm--SWECMmmummnonbtx
plncsusingboltmdwddcombimﬁau.ﬂnwddbcdesimwcmnnenﬁum
loadoulheflceoflhepme.

. SW'PMW%-SWBCMMMWbrm
decimoflkem'l‘jolm :

THIRD PARTY EVALUATION
The Third Party evalustion results are summarized as follows.

welds be qualified for.mur flow, no specific guidelines or instructions sre pri vided for
. performing this evaluation. Normally, pipe suppon design practices do not involve the
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use of composite members: therefore, the absence of specific guidelines is not considered

(]
’ " UlldtdudmletWelds-CodeCmN-ﬂB(Whichhubeenumrpomedinwlmr
Code revisions) recognizes the differences in ASME }

¢ Combination Bolt and Weld Connections - The SWEC requirements for evaluating
combination bolted and welded '

connections are consistent with ASME Section IT1,
Appendix XVII, Paragraph X'V1i-2442 (Ref

erence 7.7) and are acceptable.
¢ Skewed "T" Joint Welds - SWEC procedures adequately address the design of skewed

ents for determining effective throats of welds and
applying reduction factors to welds based

on the angularity between members. These
requirements are consistent with AWS D1.1.

CONCLUSION

Where necessary SWEC has established specific requirements which adequately address the
welding design issues. This issue is closed.

3.2.3.26 Anchor Bolts
ISSUE DESCRIPTION

‘ theﬁﬂdmgmmh&dmofmwuuosamnfomm:

ginal design. Neglecting these
wkmmymﬂthwadvdymm

¢ Anchorage Embedment - The embedment
mmmwmumwvemm.

This issue is discussed in detail in Engineering Evaluation DAP-E-P028.

SWEC RESOLUTION METHODOLOGY
The SWEC methodology for addressing the items above is as follows:
. Fﬂabnn.lurln.Conmcuom-SWEC require that only

. -
Mbenndhpipempponduim SWBChuadopwdSuhnecdmNF4721.
Summer 1985 addenda (Reference 7.23) which defines the allowable bolt hole sizes for
such bearing connections.
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FIGURE 3.2-4
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built plates that were designed without consideration of possible bolt and artachment
location tolerances.

¢ Anchorage Embedment - SWEC procedures provide specific requirements for the
design of anchor bolts including establishing minimum embedments.

THIRD PARTY EVALUATION
The Third Party evaluation results are summarized as follows:

Summer 1985 addenda. SWEC procedures and design requirements comply with
subsection NF, and ar= therefore acceptable. Such connections are used without
exceptior: in all commercial nuclear facilities in the United States.

The CPSES Hilti installation procedure requires preloads which correspond to a level
which was shown by test 1 have no effect on local-displacement behavior and thus no

Anchor bolts are also the subject of the self-initisted revies: documented in DAP-E-C/S-514
(Reference 7.24) and 515 (Reference 7.17).

3.2.3.27 Strut Angularity
ISSUE DESCRIPTION

Standard component Supports, such as snubbers and struts, may transmit an additional (“kick")
load component resulting from relative pipe displacement(s). A "kick” load occurs whenever the
Component orientation is other than normal (at 90° 10) or paraliel with the pipe axis. Angular
swing results from relative pipe movements (caused by thermal, seismic and/or fluid transients)
or relocation permitied by installation olerances.

mmiswmorwu"ﬁd'lwmmxnmmwmwmmm

iolerance must be considered in the support design. The strut angularity issue is evaluated in
Engineering Evaluation DAP-E-P029 which provides a detailed discussion of the issue.
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SWEC RESOLUTION METHODOLOGY

SWEC addressed this issue by establishing the following requirements:

* Struts and snubbers installed with swing angle exceeding £ 2¢ tolerance will be
documented in the as-built program.

seismic, and/or fluid transients combined with the as-built installation angle will be
assessed.

* The load component associated with swing angle will be <onsidered for all support
designs.

* Angular swings exceeding % §* wil] be additionally evaluated to ensure proper fur.ction
and load rating of supporn components.

* Suppon Design Checklists include an evaluation for the swing angle effects of load
components.
THIRD PARTY EVALUA TION

The approach taken by SWEC addresses both the concem regarding consideration of load
component associated with angular swing and the concemn that the support component's function
and load rating is evaluated. The approach is therefore acceptable.

CONCLUSION

SWEC has established acceptable guidelines to address the design consideration associated with
strut and snubber angularivy variations. This issue is closed.

3.2.3.28 Structural Modeling For Frame Analysis
ISSUE DESCRIPTION

s

using an extremely high value for the torsional resistance. This method, when used with
actual member torsional properties, resulted in conservative estimates of flange torsional
Stresses and unconservative estimates of deflections. Further, evaluations of local effects
in the wide flange members at locations of torsional loading were not done.

¢ Member End Ronrnlnulloundnry Condition Modeling for Richmond Inserts -
Three different approaches were used to model member end restraints at Richmond
Inserts connections.

1) Rela.ennmﬁauldepmofﬁaedom (DOF) at member end.

2) Release rotational DOF along axis of member and along axis of the Richmond
Insert, and restrain rotational DOF normal 1o the member and the Richmond Insen.

3) Restrain all rotational DOF at member end.
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* Pipe Support Boundary Conditions - CASE identified several supports that had been
evaluated assuming questionable boundary conditions. Analyses used engineering
experience/practice in defining suppon boundary conditions.

This issue is evaluated in Engineering Evaluation DAP-E-P-031 which provides a detailed
discussion of the issue.

SWEC RESOLUTION METHODOLOGY
SWEC addressed this issue with the following methodology:

* Torsion Evaluation - The SWEC approach 1o modeling and evaluating structural
members in pipe supports is based on using values for torsional resistance determined

¢ Member End Restraints/Boundary Condition Modeling for Richmond Inserts -
SWEC procedures identify specific medeling requirements for Richmond Insert-Tube
steel connections. These requirements are discussed in Section 3.2.3.1 where it is
concluded that the SWEC approach is adequate.

¢ Pipe Support Boundary Conditions - SWEC requires the indivigual support designers
to establish the boundary conditions appropriate for the model used.

THIRD PARTY EVALUATION
The Third Party evaluation results are summarized as follows:
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CONC! USION

SWEC has established an adequate approach 1o structyral modeling through:

* use of representative section properties of wide flanges for structural analysis of pipe
supports,

¢ conservarive calculation of m

ember torsional stress and conservative combination of
them in evaluating member

stresses in accordance with code requirements, and ‘

* accurate specification of boundary conditions for modeling of Richmond Inserttube steel
connections.

The issue is closed.

3.2.3.29 Computer Program Verification And Use 1
ISSUE DESCRIPTION i
Concemns wen raised regarding the existence of adequate program verification (quality
assurance) and use of the appropriate program versions for the follo~ing computer programs:
* ADLPIPE Version 2¢ (Date: 4/77) (a piping analysis
© FUB-II (an ITT-Grinnell base plate qualification program)
¢ Cemer and Lada Base Plate Qualification Program

The computer program verification and use issue was evaluated in Engineering Evaluation
DAP-E-P-032 which provides a more detailed discussion of the issue.

SWEC RESOLUTION METHODOLOGY
SWEC addressed the Computer program verification issue

. Mmmmveﬂﬂ@mhwmummmn
! documentation

|
|
|
|
in the following ways: |

|
verification addresses all project applications. Also, these programs are }
Qualified for the purpose : ' |

* All computer programs and applicable program versions used for Piping/Suppon analysis
mapptopﬁnelyidmﬁﬁedinmepmjectmmmlnd/mhm

THIRD PARTY EVALUATION

mcommrplomnbomwhidupeciﬁcmmmuiaedmnotbein;utilizedinthe
SWEC requalification effort However, the original iteri

|

\

programs. SWEC's use of computer programs is verified in accordance with SWEC standard QA 1
i i i adequacy, and use of appropriate |

use are acceptable. |
|
|
CONCLUSION |
SWEC's approach to addressing the issues related to computer program verification and use is |
acceptable. This issue is closed.
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3.2.3.30 Hydrotest
ISSUE DESCRIPTION

Concemns were ruised that hydrostatic test loading conditions for specific piping and suppor
designs were not adequately considered. Specifically, the following concerns were raised:

¢ Damage observed during or subsequent 1o a hydrotest of the component cooling system
was attnibuted o hydrotesting.

¢ The Cygna review indicated a lack of consideration for nydrotest conditions in piping
analysis and support design calculations.

hydrotest conditions in accordance with the Code of Record (Reference 7.6), except for the
Classes 2 and 3hydmmn'cteaprum. which was taken as llsumanndesimpmmm

THIRD PARTY EVALUATION

SWEC's method of evaluating Classes 2 and 3 piping systems for hydrostatic test conditions is in
accordance with the ASME Code. Asmamzmaummmmmmn
l.nﬁmummmdeuimmu’e. cmsswemmmmmwm using a
Classes 2 and 3 hyArostatic test picssuie of 1.5 times the desion pressure. All hydrostatic testing
is in accordance with a later Code version, which is less stringent than the Code of Record. This
code update is accepiable based on the Project meeting requirements of ASME Code NA-1140,
Thus critenion was confirmed by the Third Party in the Enginesring Evaluation DAP-E-P-034,

CONCLUSION

SWEC has adequately established a:xd defined requirements for inclusion of hydrotest loading
conditions for piping and Support evaluations. The hydrotest issue is closed.

3.23.31 Seismic/Non-Seismic Interface

ISSUE DESCRIPTION

This issue, identified by the NRC and addressed in the CPRT ISAP V.c, (Reference 7.5) involves
the adequacy and implementation of seismic/non-seismic piping interface design criteria. The
issue was transferred 10 DSAP IX Specific concems were the following:
. Smmmmumuwmnnimk%rylb\mmm“-nimic
Category I buildings without seismic isolation.

¢ Postulated Turbine Building failure, dve 10 an carthquake, was not addressed for safety
related piping routed be tween seismic Category | buildings and the Turbine Building,
which is a non-seismic Category I building.
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The seismic/non-seismic interface issue was evaluated in Engineering Evaluation DAP-E-P-038
which contains s detailed discussion of the issue.

SWEC RESOLUTION ME THODOLOGY

seismic interface anchor by seismically designed non-seismic Category | Piping and supports,
The third method requires that all attached non-seismic Category | piping be seismically analyzed
and supported 1o the next anchor.

THIRD PARTY EVALUATION

seismic/non-seismic interfaces without anchors, the procedures do contain overlapping methods
for seismic piping interfaces. This method is acceptable if applied 1o seismic/non-seismic
interfaces where NOn-seismic piping is seisruical'y analyzed.

CONCLUSION

The methods defined by SWEC are an adequate way to address the seismic/noti-seismic interface.
The seismic/non-seismic interface issue is closed.

3.2.3.32 Programmatic Aspects And QA
ISSUE DESCRIPTION

documents. The external source programmatic concerns are summarized as follows:

¢ Interfaces - A significant number of the technical concems that were raised at CPSES
result from inadequate interface control between the numerous Organizational interfaces.

¢ Iterative Design - Identification and correction of design errors should not be put off
mumomchemivededmproceu.

* Quality Assurance - Calculations did not follow industry or project guidelines for
Quality Assurance.

* Timeliness - Generic concerns which affect numerous designs were not evaluated in a
timely manner, leading 10 widespread design deficiencies of similar types.

* Field Changes - Field changes were made without INing proper approvals, leading 1o
unconventional designs being evaluated for adequacy "after the fact
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¢ Personnel - Qualifications of personnel approving design/modifications were inadequate
due w insufficient procedures defining qualifications required 1o perform at various

* Procedures - Procedures and instructions at CPSES were changed frequently,
inadequately controlled and often not in place resulting in a chaotic situation in which
procedures were often violated, relying on the final review to identify design criteria
changes.

¢ Construction - Procedures and documents controlling installation/construction were
inadequate and/or not kept up-to-date.

* Calculation Errors - Numerous random calculation errors were identified which may
imply programmatic deficiencies.

* Miscellaneous - Various other concerns were raised reganding the updating of criteria
and the adequacy of various practices used in design/qualification activities,

SWEC RESOLUTION METHODOLOGY

THIRD PARTY EVALUATION
The Third Party evaluation is summarized as follows:
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¢ Personnel - SWEC procedures for project personnel training and indoctrination provide
wmmmmwwm isperfomedwaecepublenmdambyquauned
people.

* Procedures - SWEC has published guidelines for issue and control of procedures. Strict
adhermcewthecemudehmswinmm lhntpmperpmoedumminplwe for the
design of safety related items.

* Construction - Initial walkdowns performed to Project Procedures to verify the accuracy
or analysis input data to identify additions] technical issues combined with g final
reconciliation walkdowrvanalysis review will ensure that the as-built condition of piping
and supports is properly evaluated.

addressed by the thirty-two Prim=ry Iss\e evaiuations. fifty-one DIRs
ary issues were reviewed. Auaofmommammomz
this Report. Daanedmoluﬁmmdocumcnwdon
respective DIR. Each of the fifty-one DIRs is resolved and closed.

3-56 DAP-RR-P-001, REV 1




4.0 SELF-INITIATED REVIEW

All of the Third Party review activities

required by DSAP IX are exte
Corrective action overviews. There are

mal source issue reviews or
no self-initiated reviews.
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5.0 CORRECTIVE ACTION

The SWEC resolution methodology and Third
discussed in Section 3.0 o1 this report. The implementation of that m
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6.0 CONCLUSIONS

. This report presents the results of a Third Party review of the adequacy of certain large bore
piping and pipe supports as related to issues raised in external source documents. The Third
Party categorized these issues into thirty-two issue categories which formed the basis for the
scope of the review. Resolution methodology for all these issues is provided in the SWEC
Generic Issue Repont and the SWEC procedures. The evaluation of adequacy comprised an
evaluation based on the CPSES FSAR and licensing commitments of the SWEC resolution
methodology. The Third Party has concluded that the SWEC large bore pipe stress reanalysis
and pipe suppon requalification program is comprehensive and capable of resolving known
technical issues. Proper implementation will ensure that the CPSES large bore piping and
supports will meet the FSAR and licensing commitments. Where Criteria changes are proposed
by the Project final verification of compliance is subject o review of NRC approved
amendments. The overview of the implementation of the program by the TU Electric QA
Technical Audit Program provides assurance that the technical issues will be resolved.
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ATTACHMENT A

EXTERNAL SOURCE DOCUMENTS
Source
Document Date Documen Title
ASLB-1 09/01/83 BOARD MEMORANDUM AND ORDER - MOTION
TO REOPEN THE RECORD AND TO STRIKE
ASLB-2 12/28/83 BOARD ORDER AND MEMORANDUM LBP-83-8]:
(QUALITY ASSURANCE FOR DESIGN)
ASLB-3 02/08/84 MEMORANDUM AND BOARD ORDER LBP-84-10:
(RECONSIDERATION CONCERNING QUALITY
ASSURANCE FOR DESIGN)
ASLB4 06/29/%4 ASLB MEMORANDUM AND ORDER LBP-84-25
(WRITTEN-FILING DECISIONS, #1: SOME
AWS/ASME ISSUES)
ASLB-5§ 12/18/84 BOARD MEMORANDUM CONCERNING WELDING
ISSUES
ASLB-6 12/18/84 BOARD MEMORANDUM - REOPENING
DISCOVERY: MISLEADING STATEMENT
ASLB-7 07729782 ASLB PROCEEDINGS TRANSCRIPT
ASLB-8 07730782 ASL3B PROCEEDINGS TRANSCRIPT
. ASLB-9 09/13/82 ASLB PROCEEDINGS TRANSCRIPT
ASLB-10 09/13782 ASLB PROCEEDINGS TRANSCRIPT
ASLB-11 09/14/82 ASLB PROCEEDINGS TRANSCRIPT
ASLB-12 09/15/82 ASLB PROCEEDINGS TRANSCRIPT
ASLB-13 09/16/82 ASLB PROCEEDINGS TRANSCRIPT
ASLB-14 04/25/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-15 05/16/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-16 05/17/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-17 05/17/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-18 05/18/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-19 05/19/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-20 05/20/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-21 06/13/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-22 06/14/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-23 06/15/83 ASLB PROCEEDINGS TRANSCRIPT
ASLB-24 06/16/63 ASLB PROCEEDINGS TRANSCRIPT
ASLB-25 10/17/83 ASLB PROCEEDINGS TRANSCRIPT
. ASLB-26 10/18/83 ASLB PROCEEDINGS TRANSCRIPT
TN-87-7256
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ATTACHMENT A — Continued

Source
Document Date Documen: Title
ASLB-27 02/20/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-28 02/21/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-29 02/23/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-30 03/19/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-3! 03/20/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-32 03721784 ASLB PROCEEDINGS TRANSCRIPT
ASLB-33 03/22/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-34 03/23/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-35 03/30/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-36 04/18/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-37 04/24/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-38 04/25/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-39 04/26/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-40 04,2784 ASLB PROCEEDINGS TRANSCRIPT
ASLB4] 05/201/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB42 05/02/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB-43 05/03/84 ASLB PROCEEDINGS TRAN3SCRIPT
ASLB-44 02/22/84 ASLB PROCEEDINGS TRANSCRIPT
ASLB45 10731785 ASLB MEMORANDUM AND ORDER LBP-85-14
(PROCEDURAL RULING BOARD CONCERN ABOUT
QA FOR DESIGN).
ASLB-46 02/28/84 TELEPHONE CONFERENCE - TO DISCUSS
SCHEDULING MATTERS RELATED TO MARCH 12
THROUGH MARCH 16 HEARINGS
CASE-1 07729/82 CASE EXHIBIT 659 - WALSH TESTIMONY (EXH
659A-H)
CASE-2 08/19/82 CASE EXHIBIT 669 - DOYLE ORAL DEPOSITION
(VOLUME I), EXHIBIT 669A - (VOLUME II), AND
EXHIBIT 669B - (DEPOSITION EXHIBITS)
CASE-3 09/13/82 CASE EXHIBIT 683 - DOYLE SUPPLEMENTAL
TESTIMONY
CASE4 0772783 OBJECTION TO BOARD'S FINDINGS AND CASE'S

ANSWER TO APPLICANTS' 07/15/83 SUMMARY OF

CASE PROPUSED FINDINGS OF FACT AND
CONCLUSIONS OF LAW
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ATTACHMENT A — Continued

Source
Document

Date

Document Tigle

CASE-6

CASE-7

CASE-8

CASE-9

CASE-10

CASE-11

CASE-12

CASE-13

CASE-14

CASE-15

09/03/83

11/10/83

11/23/83

08/06/84

08/06/84

08/06/84

08/27/84

08/27/84

CASE'S MOTION REGARDING 09/07/83
CONFERENCE CALL

CASE'S RESPONSE TO (1) APPLICANTS' BRIEF
REGARDING BOARD INQUIRY INTO
APPLICABILITY OF AWS AND CODES TO
WELDING ON PIPE SUPPORTS AT CPSES: (2) NRC
RESPONSE TO BOARD QUESTION ON CPSES
WELDING CODE

CASE'S MOTION FOR RECONSIDERATION
(AFFIDAVITS ON OPEN ITEMS RELATING TO
WALSH/DOYLE ALLEGATIONS)

CASE’'S ANSWER TO APPLICANTS MOTION FOR
SUMMARY DISPOSITION REGARDING
CONSIDERATION OF FRICTION FORCES IN THE
DESIGN OF PIPE SUPPORTS WITH SMALL
THERMAL MOVEMENTS

CASE'S ANSWER TO APPLICANTS' MOTION FOR
SUMMARY DISPOSITION OF CERTAIN CASE
ALLECATIONS REGARDING AWS AND ASME
CODE PROVISIONS RELATED 70 DESIGN ISCUES

CASE'S ANSWEK TO APFLICANTS' MOTION FOR
SUMMARY DISPOSITION REGARDING ALLEGED
ERRORS MADE IN DETERMINING DAMPING
FACTORS FOR OBE AND SSE LOADING
CONDITIONS

CASE’S ANSWER TO APPLICANTS' MOTION FOR
SUMMARY DISPOSITION REGARDING CASE
ALLEGATIONS REGARDING SECTION PROPERTY
VALUES

CASE'S ANSWER TO APPLICANTS' MOTION FOR
SUMMARY DISPOSITION OF CASE'S
ALLEGATIONS REGARDING U-BOLTS ACTING AS
TWO-WAY RESTRAINTS

CASE’S PARTIAL ANSWER TO APPLICANTS'
STATEMENT OF MATERIAL FACTS AS TO WHICH
THERE IS NO GENUINE ISSUE REGARDING THE
UPPER LATERAL RESTRAINT BEAM

CASE'S PARTIAL ANSWER TO APPLICANTS'
STATEMENT OF MATERIAL FACTS AS TO WHICH
THERE IS NO GENUINE ISSUE REGARDING
ALLEGATIONS CONCERNING CONSIDERATION
OF FORCE DISTRIBUTION IN AXIAL RESTRAINTS

TN-87-7256
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CASE-16

CASE-17

CASE-18

CASE-19

CASE-20

CASE-21

CASE-22

CASE-23

CASE-24

0872784

08/27/84

08/27/84

08/29/84

09/10/84

1001754

10/08/84

10/05/84

10/13/84

CONSIDERATION OF FRICTION FORCES

CASE'S ANSWER TO APPLICANTS' MOTION FOR
SUMMARY DISPOSITION REGARDING
CONSIDERATION OF CINCHING DOWN OF
U-BOLTS

CASE'S ANSWER TO APPLICANTS' REPLY TO
CASE'S ANSWER TO APPLICANTS' MOTION FOR

ATTACHMENTS TO CASE'’S ANSWER TO
APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING CONSIDERAT'ON OF
CINCHING DOWN OF U-BOLTS

TN87-725¢
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CASE-25

CASE-26

CASE-27

CASE-28

CASE-29

CASE-30

CASE-31

CASE-32

CASE-33

CASE-34

CASE-35

CASE-36

CASE-37

10/15/84

10/18/84

10/18/84

10/30/84

11/20/84

12/19/%4

011785

02/04/85

02/25/85
02/25/85
03/04/85

04/26/83

04/28/83

CASE'S PARTIAL ANSWER TO APPLICANTS'
MOTION FOR SUMMARY DISPOSITION
REGARDING APPLICANTS' QUALITY ASSURANCE
PROGRAM FOR DESIGN OF PIPING AND PIPE
SUPPORTS FOR CPSES

CASE'S DISCOVERY REQUESTS TO APPLICANTS
REGARDING CROSS-OVER LEG RESTRAINTS

FOR DESIGN OF PIPING AND PIPE SUPPORTS

CASE'S ANSWER TO APPLICANTS' REPLY TO
CASE'S ANSWER TO APPLICANTS' MOTION FOR
SUMMARY DISPOSITION REGARDING THE UPPER
LATERAL RESTRAINT BEAM

CASE'S 4TH ROUND ANSWER TO APPLICANTS'

CASE'S FIRST SET OF INTERROGATORIES TO
APFLICANTS AND REQUESTS TO PRODUCE
CASE'S SECOND SET OF INTERROGATORIES TO
APPLICANTS AND REQUESTS TO PRODUCE RE:
CREDIBILITY

CASE'S FOURTH SET OF INTERROGATORIES TO
APPLICANTS AND REQUESTS TO PRODUCE

CASE'S THIRD SET OF INTERROGATORIES TO
APPLICANTS AND REQUESTS TO PRODUCE
CASE'S FIFTH SET OF INTERROGATORIES TO
APPLICANTS AND REQUESTS TO PRODUCE

SURREBUTTAL TESTIMONY OF JACK DOYLE
(CASE EXHIBIT 761 AND ATTACHMENTS)

SUPPLEMENTARY SURREBUTTAL TESTIMONY OF
JACK DOYLE (CASE EXHIBIT 762)
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ATTACHMENT A — Continued

Source
Document

Date

Document Title

CASE-38

CASE-39

CASE40

CASE4]

CASE-42

CASE-43

CASE-44

CASE45

IAP-|

IAP-2

IAP-3

IAP-4

LAP-5§

05/04/83

11/04/83

11/28/83

N2/01/84

08/13/84

05/04/83

10/02/84

12/19/85

10/12/84
11720/84

03/14/85

04/04/85

04/04/85

SUPPLEMENTARY SURREBUTTAL TESTIMONY OF
JACK DOYLE (CASE EXHIBIT 763 AND

ATTACHMENTS)

CASE RESPONSE TO NRC AFFIDAVITS ON OPEN
ITEMS RELATING TO WALSH/DOYLE
ALLEGATIONS

CASE'S ANSWER TO BOARD's 10/25/83
MEMORANDUM (PROCEDURE CONCERNING
QUALITY ASSURANCE)

CASE'S ANSWER TO MOTIONS FOR
RECONSIDERATION OF BOARD'S MEMORANDUM
AND ORDER (QUALITY ASSURANCE FOR DESIGN)
BY APPLICANTS AND NRC STAFF

CASE'S ANSWER TO APPLICANTS' STATEMENT
OF MATERIAL FACTS AS TO WHICH THERE IS NO
GENUINE ISSUE REGARDING THE EFFECTS OF
GAPS ON STRUCTURAL BEHAVIOR UNDER
SEISMIC LOADING CONDITIONS

SURREBUTTAL TESTTMONY OF MARK ANTHONY
WALSH

CASE'S ANSWER TO APPLICANTS' REPLY TO
CASES’'S ANSWER TO APPLICANTS' MOTION
REGARDING ALLEGED ERRORS MADE IN
DETERMINING DAMPING FACTORS FOR OBE AND
SSE LOADING CONDITIONS.

CASE'S RESPONSE TO APPLICANTS’ 11712785
CHANGES TO AFFIDAVITS IN SUPPORT OF
APPLICANTS' MOTIONS FOR SUMMARY
DISPOSITION.

COMANCHE PEAK INDEPENDENT ASSESSMENT
PROGRAM FINAL REPORT TR-83090-01, REV. 0

COMANCHE PEAK INDEPENDENT ASSESSMENT
PROGRAM FINAL REPORT (PHASE 3) TR-84042-01
TUGCO/CPRT MEETING TO DISCUSS FINDINGS
FROM INDEPENDENT ASSESSMENT PROGRAM
REVIEW ISSUES LIST TRANSMITTAL - PIPE
STRESS & PIPE SUPPORTS

REVIEW ISSUES LIST TRANSMITTAL - CABLE
TRAY SUPPORTS & CONDUIT SUPPORTS

REVIEW ISSUES LIST TRANSMITTAL -
ELECTRICALA&C

TN-87-7256
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ATTACHMENT A — Continued

Sowrce

Document Date Document Title

IAP-7 04,00/85 REVIEW ISSUES LIST TRANSMITTAL -
MECHANICAL SYSTEMS

IAP-8 04/04/85 REVIEW ISSUES LIST TRANSMITTAL - DESIGN
CONTROL

IAP-9 04/23/85 REVIEW ISSUES LIST TRANSMITTAL - PIPE
STRESS REV. 1) & PIPE SUPPORTS (REV. 1)

IAP-10 0472385 REVIEW ISSUES LIST TRANSMITTAL - CABLE
TRAY SUPPORTS (REV. 9) & CONDUIT SUPPORTS
(REV. 1)

IAP-11 0472385 REVIEW ISSUES LIST TRANSMITTAL -
ELECTRICAM&C. REVISION 1

IAP-12 0472385 REVIEW ISSUES LIST TRANSMITTAL -
MECHANICAL SYSTEMS, REVISION 1

IAP-13 0472385 REVIEW ISSUES LIST TRANSMITTAL - DESIGN
CONTROL., REVISION 0

IAP-14 06/21/85 REVIEW ISSUES LIST TRANSMITTAL - CABLE
TRAY SUPPORTS, REVISION 10

IAP-15 06/21/85 REVIEW ISSUES LIST TRANSMITTAL - DESIGN
CONTROL, REVISION 1

IAP-16 08/13/85 REVIEW ISSUES LIST TRANSMITTAL - CABLE
TRAY SUPPORTS (REV. 11) & CONDUIT SUPPORTS
(REV.2)

IAP-17 08/13/85 REVIEW ISSUES LIST TRANSMITTAL -
MECHANICAL SYSTEMS, REVISION 2

IAP-18 08/13/85 REVIEW ISSUES LIST TRANSMITTAL -
ELECTRICALA&C, REVISION 2

IAP-19 05/15/84 IAPPHASBC-SU”LEMENTTOAPPUCANTS'
PLAN TO RESPOND TO MEMORANDUM AND
ORDER (QUALITY ASSURANCE FOR DESIGN),
MARCH 13, 1984

IAP-20 10/05/84 CYGNA LTR. £4056.032 - REACTOR COOLANT
THERMAL BARRIER RUPTURE

IAP-21 10/22/84 CYGNA LTR. 84056.035 - REACTOR COOLANT
PUMP THERMAL BARRIER RUPTURE -
CLARIFICATION

IAP-22 0171885 CYGNA LTR. 84042.022 - OPEN ITEMS
ASSOCIATED WITH WALSH/DOYLE
ALLEGATIONS

IAP-23 012585 CYGNALTR. 84056.050 - STATUS OF AP
CONCLUSIONS, ALL PHASES

TN87-7258
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ATTACHMENT A - Conninued

Source

Document Date Document Title

IAP-24 01731785 CYGNALTR. 84042 025 . PHASE 3. WALSH/DOYLE
ALLEGATIONS (RICHMOND INSERT
ALLOWABLES AND BENDING STRESSES)

IAP-25 0173185 CYGNA LTR. 84056.053 - PHASE 4 OPEN ITEMS
(PUNCHING SHEAR)

IAP-26 02/08/85 CYGNALTR 84042.021 - PHASE 3 OPEN ITEMS
(MASS PARTICIPATION AND MASS POINT
SPACING)

IAP.27 02/12/85 CYGNA LTR. 84056.041 - CABLE TRAY SUPPORT
REVIEW QUESTIONS

1AP.28 02/19/85 CYGNALTR. 84042.035 . STABILITY OF PIPE
SUPPORTS

IAP-29 03/08/85 CYGNA LTR. 83090.023 - RESPONSE TO NRC
QUESTIONS, IAP PHASES 1 AND 2

IAP-30 03/12/85 CYGNA LTR. 84056.058 - PHASE 4 OPEN ITEMS
(PUNCHING SHEAR)

IAP-31 03/25/85 CYGNALTR. 84042.036 - PHASE 3 OPEN ITEMS
(CINCHING OF U-BOL'TS)

IAP-32 03/29/85 CYGNALTR. 84056.060 - GENERIC ISSUES
SUMMARY, IAP . Al L PHASES

IAP-33 1120/85 REVIEW ISSUES LIST TRANSMITTAL - CABLE
TRAY SUPPORTS (REV. 12)

IAP-34 1120785 REVIEW ISSUES LIST TRANSMITTAL - CONDUIT
SUPPORTS (REV. 3

MAC-1 05/17/78 MANAGEMENT QUALITY ASSURANCE AUDIT

NRC-] 02/15/83 NRC SPECIAL INSPECTION TEAM (SIT) REPORT
(50443/82-26)(50'446/82-14) AS A RESULT OF
WALSH/DOYLE CON

NRC-2 04/11/83 CONSTRUCTION APPRAISAL INSPECTION (CAT)
50-445/83-18, 50-446/83-12

NRC-3 08/29/83 NRC STAFF OBJECTIONS TO PROPOSED INITIAL
DECISION

NRC4 08/30/83 NRC STAFF'S PROPOSED FINDINGS OF FACT IN
THE FORM OF A PARTIAL INITIAL DECISION

NRC-5 10/03/83 REGICN IV CAT FOLLOW-UP REPORT

NRC-6 10/28/83 NRC STAFF RESPONSE TO BOARD QUESTION
REGARDING APPLICABLE WELDING CODES AT
CPSES

TN-87-7256 A-9 DAP-RR-P-601, REV 1



ATTACHMENT A — Continued

Date

Document Tite

NRC-7

NRC-8

NRC-9
NRC-10
NRC-11
NRC-12
NRC-13
NRC-14
NRC-15
’ NRC-16
NRC-17
NRC-18
NRC-19
NRC-20

NRC-21

NRC-22

07/13/84

11/02/84

09730785

0701781

1001781

01201782

0301783

110183

1101/84

0101788

02,0185

0301785

0401785

05/01/85

09/02/82

05/13/83

12/13/83

/

COMANCHE PEAK SPECIAL REVIEW TEAM
REPORT

NRC STAFF RESPONSE TO APPLICANTS' MOTION
FOR SUMMARY DISPOSITION ON AWS AND ASME
CODE PROVISIONS ON WELD DESIGN

STAFF EVALUATION OF CPRT PROGRAM PL 1N,
REVISION 2, DETAILED COMMENTS/CONCERNS
SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797)

SAFETY EVALUATION REPORT . CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 1

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 2

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 3
SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREC-0797) SUPPLEMENT NO. 4

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 6
SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 7

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 8

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 9

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 10

SAFETY EVALUATION REPORT - CPSES UNITS 1 &
2 (NUREG-0797) SUPPLEMENT NO. 11

NRC STAFF TESTIMONY OF JOSEPH 1. TAPIA AND
W.PAUL CHEN IN REBUTTAL TO THE
TESTIMONY OF MARK ANTHONY WALSH
CONCERNING THE DESIGN OF PIPE SUPPORTS

INSPECTION REPORT $0-445/83.12: 50-446/8307 -
INSPECTION CONDUCTED BY J. 1. TAPIA AND W,
PAUL CHEN

AFFIDAVITS OF JOSEPH |. TAPIA AND W.PAUL
CHEN ON OPEN ITEMS RELATING TO
WALSH/DOYLE CONCERNS

NRC INSPECTION REPORT 82-30

A-10 DAP-RR-P-001, REV 1




ATTACHMENT A —- Continued

Source

Document Date Documen Title

NRC-25 01/08/85 NRC LETTER TO TUGCO RE: TRT QANQC
FINDINGS (ATTACHED TO NRCT 6).

NRC-26 05/30/85 NRC REGION iV INSPECTION REPORTS 2/17/84
THROUGH 5/30/85.

NRC-27 10/11/84 NRC INSPECTION REPORT (50445M22)(50-446/84-
07) - INSPECTIONS CONDUCTED UNDER
RESIDENT INSPECTION PROGRAM 05/1 9/84
THEROUGH 07/21/84

NRC-28 0272779 SUMMARY OF FEBRUARY 13, 1979 MEETING ON
AUXILIARY SYSTEMS BRANCH QUESTIONS

NRC-29 11/17/80 LETTER,R.L. TEDESCO TO R.J. GARY RE: SERVICE
INSPECTION OF PRESSURE ISOLATION VALVES

NRC-30 01/14/81 LETTER,RL. TEDESCO TOR.) GARY RE
PRESERVICE INSPECTION AND TESTING OF
SNUBBERS

NRC-31 10/14/82 TRIP REPORT-AUDIT OF TUSI DOCUMENTATION
FOR ENVIRONMENTAL QUALIFICATION OF
SAFETY-RELATED EQUIPMENT FOR CPSES 1 AND

NRC-32 10/29/82 SSER INPUT ON SEISMIC AND DYNAMIC
QUALIFICATION OF SAFETY-RELATED ELECTRIC
AND MECHANICAL EQUIPMENT

NRC-33 0173183 REGION 1v RESPONSE T0O R.J. GARY LETTER ON
SYSTEMATIC ASSESSMENT OF LICENSEE |
PERFORMANCE (SALP)

NRC-34 07/06/83 SUBMITTAL OF INTERIM STAFF EVALUATION OF
THE ALTERNATE SHUTDOWN DESIGN FOR THE
CPSES

NRC-35 01724/84 SER UNRESOLVED ISSUES REQUIRING
RESOLUTION PRIOR TO LICENSING CPSES UNIT |

NRC-36 01/24/84 SER OUTSTANDING ISSUE (1), "PROTECTION
AGAINST EFFECTS ASSOCIATED WITH THE
POSTULATED RUPTURE OF PIFING OUTSIDE
CONTAINMENT"

NRC-37 02/13/84 ADDITIONAL INFORMATION ON
MONMAL QUALIFICATION

NRC-38 05/17/84 TRANSMITTAL OF PROPOSED SUPPLEMENT TO
AH‘ENDIXCOFMSRFORCOMANCHEPEAK
STEAMB.BCTRICS’TATION(UNTIS 1 AND 2)

NRC-39 09/12/84 NRC STAFF CONTROL ROOM DESICON REVIEW
REPORT FOR THE CPSES

TN87-7258 A-11 DAP-RR-P.001, REV 1
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ATTACHMENT A — Continued

Date Decumers Title
09/18/84 COMANCHE PEAK REVIEW
11/13/84 ACCEPTABILITY OF ASME CODE RELIEF

REQUESTS PERTAINING TO THE PRESER VICE

INSPECTION (PSI) PROGRAM FOR COMANCHE |

PEAK STEAM ELECTRIC STATION, UNIT 1

11/19/84 ISSUANCE OF SUPPLEMENT NO. 6 TO THE

COMANCHE PEAK STEAM ELECTRIC STATION,

UNITS | AND 2 SAFETY EVALUATION REPORT
|
1
|
|
|
|
|

06/05/85 USE OF ASME CODE CASES N-397 AND N41 1 FOR
THE CPSES (UNITS 1 AND 2)

06/07/85 SUMMARY OF MEETING BETWEEN NRC ST AFF
AND TUGCO TO DISCUSS THE COMANCHE PEAK
FIRE PROTECTION PROGRAM

06/10/85 ISSUANCE OF SUPPLEMENT NO. 11 TO NUREG-
0797 COMANCHE PEAK STEAM ELECTRIC
STATION, UNITS 1 AND 2

07724785 RESPONSE TO L.D. BUI TERFIELD'S MAY 16, 1985
REQUEST FOR COMMENTS ON THE
WESTINGHOUSE OWNERS GROUP (WOG)
GUIDELINES FOR PREPARING SUBMITTALS
REQUESTING NRC APPROVAL OF REACTOR TRIP

CHANGES

TECH. SPEC.

09/25/85 USE OF ASME CODE CASES N-397 AND N41 1 FOR
THE CPSES (UNITS 1 AND 2)

05/18/84 NRC-152 TECHNICAL REVIEW TEAM BRIEFING:
COMANCHE PEAK REVIEW

110184 SUMMARY OF MEETING TO DISCUSS THE

APPLICANTS' PLAN FOR RESOLUTION OF
REQUESTS FOR ADDITIONAL INFORMATION
FROM THE COMANCHE PEAK TECHNICAL
REVIEW TEAM EFFORT DESCRIBED [N LETTER

DATED 09/18/84
NRCT-3 12/720/84 TRANSCRIPT CYGNA/NRC MEETING -
ASSESSMENT PROGRAM
NRCT-4 01/10v85 MEETING WITH CYGNA ON CPSES INDEPENDENT
ASSESSMENT PROGRAM (PHASE 3)
NRCT-S 01/15/858 MEETING WITH TUGCO CONCERNING THE

MOTION FOR SUMMARY DISPOSITION ON QANQC
PROGRAM FOR DESIGN OF PIPING AND PIPE
SUPPORTS FOR COMANCHE PEAK

TN-87-7256 A12 DAP-RR-P-001, REV 1




ATTACHMENT A — Continued

Date

Document Title

NRCT-6

NRCT-7

NRCT-10

NRCT-11

NRCT-12

NRCT-13

NRCT-14

NRCT-15

01/17/85

02107785

02/26/85

02/27/85

03/06/85

030785

04/76/85

06/08/84

06/11/84

MEETING TO DISCUSS TECHNICAL REVIEW
TEAM STAFF FINDINGS - COMANCHE PEAK

SUMMARY OF MEETING WITH CASE, TUGCO AND
NRC CONTENTION § PANEL CONCERNING
COMANCHE PEAK STEAM ELECTRIC STATION
AND TECHNICAL ISSUES RAISED IN THE ASLB
HEARINGS THURSDAY, FEBRUARY 7, 1985

MEETING BETWEEN TEXAS UTILITIES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING COMANCHE PEAK STEAM ELECTRIC
STATION - PIPING AND SUPPORT DESIGN

MEETING BETWEEN TEXAS UTILITIES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING COMANCHE PEAK STEAM ELECTRIC
STATION - PIPING AND SUPPORT DESIGN

MEETING BETWEEN TEXAS UTILITIES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING CPSES - TRT TESTING PROGRAM
ISSUES

MEETING BETWE.N TEXAS UTILITIES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING CPSES - MECHANICAJ, AND
MISCELLANEOUS

CYGNA BRIEFING TO NRC MANAGEMENT ON
COMANCHE PEAK STEAM ELECTRIC STATION

TELEPHONE CUNFERENCE (ALL (06/06/84) TO
DISCUSS VARIOUS MUTIONS FOR SUMMARY
DISPOSITION ON PIPE SUPPORT DESIGN AND QA
ISSUES WHICH HAVE BEEN SUEMITTED BY THE
APPLICANT

MEETING IN BETHESDA ON TECHNICAL DATA
AND SUPPORTING MOTIONS FOR SUMMARY
DISPOSITIONS

TELEPHONE CONFERENCE (NRC, CASE, TUGCO)
TO DISCUSS MOTIONS FOR SUMMARY
DISPOSITION ON PIPE SUPPORT [JSIGN AND
DESIGN QA

TN87-7256
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ATTACHMENT A — Continued

Source

Document Date Document Title

NRCT-16 10/23/84 MEETING TO DISCUSS THE APPLICANT'S PLAN
FOR RESOLUTION OF REQUESTS FOR
ADDITIONAL INFORMATION FROM THE
COM.' . ICHE PEAK TECHNICAL REVIEW TEAM
(TRT) EFFORT

NRCT-17 032388 MEETING TO CONDUCT FEEDBACK DISCUSSION
WITH MESSRS. WALSH AND DOYLE REGARDING
CONCERNS ABOUT THE COMANCHE PEAK PLANT

NRCT-18 04/19/84 MEETING WITH CYGNA ENERCY SERVICES ON
INDEPENDENT ASSESSMENT PROGRAM (IAP) FOR
COMANCHE PEAK

NRCT-19 07/03/84 MEETING BETWEEN NRC STAFF AND CYGNA -
07/03/84

NRCT-20 03/05/85 MEETING BETWEEN TEXAS UTILITIES AND THE
NUCLEAR REGULATORY COMMISSION
REGARDING COMANCHE PEAK STEAM ELECTRIC
STATION - QA/QC, APPLICANTS' PROGRAM PLAN

NRCT-21 06/20/84 NRC MEETING TO DISCUSS SUBMITTED
SUMMARY DISPOSITIONS

NRCT-22 10/19/84 TUGCO MEETING WITH NRC STAFF

NRCT-23 11/13/84 PREHEARING BRIEFING

NRCT-24 08/06/84 DISCUSSION ON MOTIONS FOR SUMMARY
DISPOSITION FILED BY APPLICANT, COMANCHE
PEAK

NRCT-25 08/08/84 QUESTIONS ON SUMMARY DISPOSITIONS FILED
BY TEXAS UTILITIES ON COMANCHE PEAK

NRCT-26 08/09/84 (HEARING TRANSCRIPT) IN THE MATTER OF
COMANCHE PEAK, TEXAS UTILITY

NRCT-27 08/23/84 COMANCHE PEAK MEETING BETWEEN NUCLEAR
REGULATORY COMMISSION STAFF AND TEXAS
UTILITIES - MOTIONS FOR SUMMARY
DISPOSITION

NRCT-28 06/13/85 NRC/TUGCO MEETING OF 06/13/85 AND 06/14/85

NRCT-29 10/02/85 PUBLIC HEARING RE: HOMOGENEOUS
HARDWARE POPULATION FOR CONSTR UCTION
ADEQUACY REVIEW AND SWEC REANALYSIS
PROGRAM.

NRCT-30 06/13/85 NRC/TUGCO MEETING - VOLUME | - MORNING
SESSION

TN-87-7256 A-14 DAP-RR-P-001, REV 1




ATTACHMENT A — Continued

Source

Document Date Document Title

NRCT-31 06/13/85 NRC/TUGCO MEETING - VOLUME 11 - AFTERNOON
SESSION

NRCT-32 06/14/85 NRC/TUGCO MEETING - VOLUME | - MORNING
SESSION

NRCT-33 v14/85 NRC/TUGCO MEETING - VOLUME 11 - AFTERNOON
SESSION

NRCT-34 06/18/85 MEETING ON RECALCULATION OF SEISMIC
RESPONSE SPECTRA: COMANCHE PEAK

NRCT-35 08/14/85 SUMMARY OF MEETING BETWEEN THE NRC
COMANCHE PEAK INTIMIDATION PANEL, THE
APPLICANT, AND THE INTERVENER TO BRIEF
THE COMANCHE PEAK PANEL ON THE ALLEGED
INTIMIDATION ISSUES AT COMANCHE PEAK

NRCT-36 09/17/85 MEETING BETWEEN NRC STAFF AND TEXAS
UTILITIES GENERATING COMPANY TO DISCUSS
THE OFF'CIAL INSPECTION OF PAINTED SUPPORT
WELDS

NRCT-37 10/18/85 SUMMARY OF 10/2-3/85 MEETING - BASIS FOR
ESTABLISHING THE HOMOGENEOUS HARDWARE
POPUL ATIONS FOR THE CONSTRUCTION
ADEQUACY REVIEW, AND THE STONE AND
WEBSTER PIPE AND PIPE SUPPORT REANALYSIS
PROGRAM

NRCT-38 11/05/85 TUGCO MEETING WITH NRC - CPRT MONTHLY
STATUS - NOVEMBR 5-6, 1985 - VOLUME |

NRCT-39 1106/85 TUGCO MEETING WITH NRC - CPRT MONTHLY
STATUS - NOVEMBER 5-6, 1985 . VOLUME II

NRCT40 110588 HANDOUTS FROM PUBLIC MEETING IN
GRANBURY NOVEMBER 56, 1985

NRCT41 1171285 TRANSCRIPT OF PUBLIC HEARING HELD IN
DALLAS, TEXAS

NRCT-42 12/18/85 TUGCO MEETING WITH NRC - CPRT MONTHLY
STATUS

NRCT43 02/06/86 TUGCO-NRC PUBLIC MEETING, ARLINGTON,
TEXAS

TUGC-1 08/05/83 APPLICANTS' PROPOSED FINDINGS OF FACT IN
THE FORM OF A PARTIAL INITIAL DECISION

TUGC-2 08/29/83 TRANSMITTAL OF *"DIRECTOR 'S DECISION
UNDER 10CFR2.206" DENYING PETITION FILED BY
MRS. ELLIS ON BEHALF OF CASE

TN87-725¢ A-15 DAP-RR-P-001, REV 1



TUGC-3

TUGC4

TUGC-S$

TUGC-6

TUGC-7

TUGC-8

TUGC-9

TUGC-10

TUGC-11

TUGC-12

TUGC-13

08/30/83

08/31/83

09/06/83

10/28/83

05/16/84

05/17/84

05/18/84

05/18/84

05/20/84

05/20/84

05721784

APPLICANTS' MOTION TO ESTABLISH SCHEDULE
FOR SPECIAL PROCEEDING, FURTHER

APPLICANTS' (1) ANSWER TO CASE'S MOTION TO
SUPPLEMENT THE RECORD (REGARDING
WALSH/DOYLE ALLEGATIONS) (2) REQUEST FOR
EXPEDITED RULING AND (3) MOTION FOR
NOTICE OF INTENT TO IMPOSE SANCTIONS

APPLICANTS' REPLY TO CASE'S PROPOSED
FINDINGS OF FACT AND CONCLUSIONS OF LAW
(WALSH/DOYLE ALLEGATIONS)

APPLICANTS' MOTION FOR SUMMARY DEPOSIT

REGARDING ALLEGED ERRORS MADE IN
DAMPING FACTORS FOR OBE AND

SSE LOADING CONDITIONS

APPLICANTS' MOTION FOR SUMMARY

DISPOSITION OF CERTAIN CASE ALLEGATIONS

REGARDING AWS AND ASME CODE PROVISIONS
RELATED TO DESIGN ISSUES

APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING THE EFFECTS OF GAPS
ON STRUCTURAL BEHAVIOR UNDER SEISMIC
LOADING CONDITIONS

APPLICANTS' MOTION FOR SUMMARY
DISPOSITION OF CASE ALLEGATION REGARDING
SECTION PROPERTY VALUES

APPLICANTS' MOTION FOR SUMMARY

DISPOSITION REGARDING UPPER LATERAL
RESTRAINT BEAM

APPLICANTS' MOTION FOR SUMMARY
DISPOSITION OF CASE'S ALLEGATIONS
REGARDING SAFETY FACTORS

AFPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING USE OF GENERIC
STIFFNESSES INSTEAD OF ACTUAL STIFFNESSES
IN PIPING ANALYSIS

A-16 DAP-RR-P-001, REV 1



ATTACHMENT A — Continued

Source

Document Date Documen Title

TUGC-14 05/23/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSITION OF CASE'S ALLEGATIONS
REGARDING U-BOLTS ACTING AS TWO-WAY
RESTRAINTS

TUGC-15 06/02/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING DESIGN OF RICHMOND
INSERTS AND THEIR APPLICATION TO SUPPORT
DESIGN

TUGC-16 06/17/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING STABILITY OF PIPE
SUPPORTS

TUGC-17 06/18/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING CONSIDERATION OF
LOCAL DISPLACEMENTS AND STRESSES

TUGC-18 06/22/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSITION OF CASE ALLEGATIONS
REGARDING DIFFERENTIAL DISPLACEMENT OF
LARGE-FRAMED, WALL-TO-WALL, AND FLOOR-
TO-CEILING PIPE SUPPORTS

TUGC-19 06/29/84 APPLICANTS' MOTION FOR SUMMARY
‘ DISPOSITION OF CASE'S ALLEGATIONS
REGARDING CINCHING DO'WN OF U-BOLTS

TUGC-20 07/03/84 APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING ALLEGATIONS

TUGC-21 07/05/84 APPLICANTS' MOTION FOR SUMMARY

DISTRIBUTION IN AXIAL
TUGC-22 08/31/84 CORRECTIONS TO THE RICHMOND INSERT
MOTION FOR SUMMARY DISPOSITION

TUGC-23 09/19/84 APPLICANTS' REPLY TO CASE’S ANSWER TO
APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING CONSIDERATION OF
FRICTION FORCES

TUGC-24 0921/84 APPLICANTS' REPLY TO CASE’S ANSWER TO

FACTORS FOR OBE AND SSE LOADING
CONDITIONS

TN-87-7256 A7 DAP-RR-P-001, REV 1




ATTACHMENT A — Conrinued

Documen Tigle

TUGC-25

TUGC-26

TUGC-27

TUGC-28

TUGC-29

TUGC-30

TUGC-31

TUGC-32

TUGC-33

09/28/84

1001/84

11002784

11/12/84

09/14/82

09/14/82

09/13/84

0521788

APPLICANTS' REPLY TO CASE'S ANSWER TO
APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING LOCAL
DISPLACEMENT$ AND STRESSES

APPLICANTS' PEPLY TO CASE'S ANSWER TO
APPLICANTS' MOTION FOR SUMMARY
DIZPOSITION REGARDING DIFFERENTIAL
DISPLACEMENTS OF LARGE-FRAMED, WALL-TO.
WALL, AND FLOOR-TO-CEILING PIPE SUPPORTS

APPLICANTS' REPLY TO CASE'S ANSWER TO
APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING THE UPPER LATERAL
RESTRAINT BEAM

APPLICANTS' REPLY TO (1) CASE'S ANSWER TO
APPLICANTS' MOTION FOR SUMMARY
DISPOSITION REGARDING THE EFFECTS OF GAPS
AND (2) BOARD CHAIRMAN'S "PRELIMINARY
VIEWS" REGARDING ADDITIONAL PLEADINGS

APPLICANT'S RESPONSE TO BOARD INQUIRY
REGARDING ITERATIVE DESIGN PROCESS FOR
PIPING

TBS'I'IMONY(X-’KENNETHLSGM.E.ROGER
F.REEDY, PETER §. Y. CHANG, JOHN C.
FINNERAN

+ AND GARY KRISHNAN REGARDING
WALSH ALLEGATIONS
SUPPLEMENTAL TESTIMONY OF L

SERVICES AND TEXAS UTILITIES GENERATING
COMPANY AND EBASCO SERVICES, INC,

TEXAS UTILITIES CPRT MEETING - CYGNA
ENERGY SERVICES 05/21/85 AND 05/22/85

A-18 DAP-RR-P-001, REV 1



Document Titke

TUGC-36

TUGC-37

TUGC-38

TUGC-39

TUGC<40

TUGC41

UGC42
TUGC43
TUGC44
TUGC4$
TUGC46
TUGC47

TUGC-48

TUGC49

1001782

08/01/78

08/17/78

04/21/80
04/15/80
06/19/80
C7/14/80
05/18/80
10121780
12/16/80

01/12/81

COMANCHE PEAK STEAM ELECTRIC STATION,
DESIGN AND CONSTRUCTION, SELF-INITIATED
EVALUATION

LETTER, HR. ROCK TO HC.
PRESSURIZER DISCHARGE PIPING
CLASSIFICATION

LETTER, HR. ROCK TO H.C. SCHMIDT RE:
LICENSING QUESTION

LETTER, HR. ROCK TO HC.
CONFIRMATION OF INSTRUCTIONS -
CLASSIFICATION OF PRESSURIZZR SAFETY
RELIEF VALVE DISCHARGE PIPING

LETTER, R.J. GARY TO W.C. SEIDLE RE: UNIT NO.
1 REACTOR VESSEL NOZZLE WELD METAL
DEFECTS

LETTER, RJ. GARY TO W.C. SEIDLE RE: PIPE
SUPPORTS

LETTER, RJ. GARY TO W.C. SEIDLE RE: PIPE
WALL THICKNESS

LETTER, R.J. GARY TO W.C. SEIDLE RE: PIPING
MINIMUM WALL
LETTER, RJ. GARY TO W.C. SEIDLE RE: PIPING
MINIMUM WALL

mmu.ouxmw.cmmguzmsv
PIPING SUPPORTS

LETTER, R.J. GARY TO W.C. SEIDLE RE. PIPING
MINIMUM WALL
LETTER, RJ. GARY TO W.C. SEIDLE RE. PIPING
MINIMUM WALL

LETTER, R.J. GARY TO W.C. SEIDLE RE: CLASS Vv
PIPING SUPPORTS

LETTER, RJ. GARY TO W.C. SEIDLE RE: CLASS ©
PIPING SUPPORTS

LETTER, R.J. GARY TO W.C. SEIDLE RE: DIESEL
GENERATOR PIPE SUPPORTS

LETTER, R.J. GARY TO W.C. SEIDLE RE: PIPING
MINIMUM WALL

LETTER, R J. GARY TO W.C. SEIDLE RE: DIESEL
TOR PIPE SUPPORTS
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ATTAC'HL(_ENT A — Continued

Date

Document Title

TUGC-53

TUGC-54
TUGC-55
TUGC-56

TUGC-57

TUGC-58
TUGC-59

TUGC-60

‘ TUGC-61

TUGC-62

TUGC-63
TUGC-64
TUGC-65
TUGC-66
TUGC-67
TUGC-68

TUGC-69

04/13/81

072971
06/03/81
10/02/81

03/31/82

08/16/82
05/13/82

03/08/83

03/29/83

06/21/83

0772283
08/31/83
10/06/83
01/05/84
02/17/84
03/08/84

04/06/84

LETTER, J.S. MARSHALL TORL TEDESCO RE:

PRESERVICE INSPECTION AND TESTING OF
SNUBBERS

LETTER, RJ. GARY TOGL. MADSEN RE: DIESEL
GENERATOR PIPE SUPPORTS

LETTER, R.J. GARY TOG L. MADSEN RE: PIPING
MINIMUM WALL

LETTER, R.J. GARY TOG.L, MADSEN RE: DIESEL
GENERATOR PIPE SUPPORTS

LETTER, H.C. SCHMIDT TO § B. BURWELL RE:
FUNCTIONAL CAPABILITY OF CLASS 2 AND 3
BENDS AND ELBOWS

LETTER, RJ. GARY TOHR. DENTON RE: DESIGN
CERTIFICATION

LETTER, HC. SCHMIDT TO §. BURWELL RE:
STEAM GENERATOR LEVEL CONTROL

LETTER, H.C. SCHMIDT TO B.J. YOUNGBLOOD RE:
ACCIDENT MONITORING - STEAM GENERATOR
SAFETY VALVE POSITION INDICATION

LETTER, RJ. GARY TOG.L. MADSEN RE: VENDOR
INSTALLED HVAC SYSTEM (SDAR-106 CP-83-06)
LETTER, RJ. GARY TOGLL. MADSEN RE:
COMPONENT COOLING WATER CQLASS V PIPING
(QA FILE: CP-83-11, SDAR-11 )}

ALTERNATE SHUTDOWN - INTERIM STAFF
EVALUATION

RESPONSE TO NRC NOTICE OF VIOLATION -
INSPECTION REPORT NO. 83-23, FINDING NO. |

SER TABLES ON EQUIPMENT QUALIFICATION

LETTER, H.C. SCHMIDT TO B.J. YUUNGBLOOD RE:

HIGHMODERATE ENERGY PIPE BREAK
ANALYSIS

LETTER, R.J. GARY TO BJ. YOUNGBLOOD RE:
REQUEST FOR PARTIAL EXEMPTION

HUMAN FACTORS CONTROL ROOM DESIGN
REVIEW - FINAL REPORT

TUGCO COMMENTS ON CYGNA'S INDEPENDENT
ASSESSMENT PROGRAM
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ATTACHMENT A — Continued

Source
. Document Date Document Title
TUGC-70 06/29/84 LETTER, H.C, SCHMIDT TO BJ. YOUNGBLOOD RE:

EQUIPMENT ENVIRONMENTAL QUALIFICATION -
JUSTIFICATIONS FOR INTERIM OPERATION

TUGC-71 09/28/84 LETTER, J.W. BECK TOBJ. YOUNGBLOOD RE:
IMPACT OF TEMPERA TURE DUE TO MAIN STEAM
LINE BREAK OUTSIDE CONTAINMENT ON
EQUIPMENT THAT REQUIRES ENVIRONMENTAL
QUALIFICATION

TUGC-72 0171785 LETTER, JW. BECK TOBJ. YOUNGBLOOD RE:
ENGINEERING AND CONSTRUCTION STATUS
REPORT

TUGC-73 02/14/85 LETTER, JW. BECK TOBJ. YOUNGBLOOD RE:
MAIN STEAM LINE BREAKS OUTSIDE
CONTAINMENT

TUGC-74 04/05/85 LETTER, JW. BECK TOBJ. YOUNGBLOOD RE:;
FINAL DRAFT TECHNICAL SPECIFICATIONS

TUGC-75 04/23/85 LETTER, J.W.BECK TO B.J. YOUNGBLOOD RE:
TEMPORARY CHANGES TO PROCEDURES

TUGC-76 05/02/85 LETTER, JW.BECK TO V.§. NOONAN RE:
TUGC-77 06/07/85 LETTER, JW. BECK TO V.§. NOONAN RE: NRC
-28

TUGC-78 07/10785 J.ETTER, W.G. COUNSEL TO V.S. NOONAN RE:
RESOLUTION OF T™M1 ACTION ITEMS I1.K.3.30 AND
REAK

TUGC-79 07/15/85 LETTER, W.G. COUNSEL TO V.S. NOONAN RE:
UTILITIES

TXX 4426
TUGC-80 10714785 LETTER, W.G. COUNSEL TO V.5. NOONAN RE:
RESPONSE TO GENERIC LETTER 8506
(ANTICIPATED TRANSIENTS WITHOUT SCRAM)
TUGC-81 12720/85 LETTER, J.W. BECK TOEH. JOHNSON 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 EDITION AND ADDENDA

TUGC-83 12/15/86 TRANSCRIPT OF CYNGA/SWEC MEETING IN GLEN
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ATTACHMENT A — Continued

Documen Tide

TUGC-84

XASL-001

XASL-002
XASL-003

XASL-004
XASL-005

XCAS-001

XCAS-002

XCAS-003

XCAS-004

XCAS-00s

XCAS-006

XCAS-007

04/05/84

08/19/83

07/06/83
10/18/84

11/710/83
10/06/83

08/16/83

07/15/83

05/05/83

10/06/84

09/26/84

011785

INDIVIDUAL PIPE SUPPORTS
AFFIDAVIT OF JACK DOYLE

PARTIAL INITIAL DECISION (CHANGE IN
MATERIAL PROPERTIES FOR AS00 STEEL)

CASE'S ANSWER TO APPLICANTS' MOTION FOR
CLARIFICATION OF MEMORANDUM AND ORDER
ON THERMAL STRESS AND PIPE SUPPORTS

MOTION FOR RECONSIDERATION OF BOARD'S
07/06/87 MEMORANDUM AND ORDER - THERMAL
STRESS IN PIPE SUPPORTS

CASE'S RESPONSE TO BOARD's REQUEST FOR
DISCUSSION OF INTERRELATIONSHIP OF ASME
APPENDIX XVII, mn.a.mu.srormoons

TN87-7256
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Document

XCAS-008

XNRC-00]

XNRC-002

XNRC-003
XNRC-004

XNRC-008

XNRC-006

XNRC-007

XNRC-008

XNRC-009

XNRC-010

XNRC-011
XNRC-012

XNRC-013

11A05/84
05/11783
05/03/83

04/29/83
04/20/83

06/02/82

03/15/82

09/28/84

02/02/84

01/27/84

12/13/83
12/13/83

10/28/83

NRC STAFF REPLY TO CASE'S BRIEF REGARDING
CONSIDERATION OF LOCA IN DESIGN CRITERIA
TS

NRC STAFF MOTION FOR PROTECTIVE ORDER

NRC STAFF ANSWER TO CASE MOTIONS SEEKING
ADMISSION OF DOCUMENTS

NRC STAFF'S ANSWER SUPPORTING
APPLICANTS' MOTION FOR SUMMARY
DISPOSITION OF CONTENTION <

NRC STAFF'S ANSWER TO CFUR'S MOTION FOR
VOLUNTARY DISMISSAL

NRC STAFF RESPONSE TO APPLICANTS' AND

CASE'S OF FACT ON WELD
FABRICATION

NRC STAFF'S RESPONSE TO CASE'S (1)
DECEMBER 23, 1983 RESPONSE TO APPLICANTS'
CATION OF ISSUES, AND (2) JANUARY
TION OF ISSUES IN 122383
PLEADING

NRC STAFF RESPONSE TO CASE'S MOTION FOR

OF BOARD'S 122883
MEMORANDUM AND ORDER (QUALITY

ASSURANCE FOR DESIGN)

C‘ ’
FOR RECONSIDERATION OF MEMORANDUM AND
ORDER (QUALITY ASSURANCE FOR DESIGN)

NRC SFAFFMO‘HONTOREOPENREOORDTO
ADM!TTHEAFHDAVTTOFDRJMRMN. RAJAN

NRC STAFF RESPONSE TO CASE’S MOTION FOR

NRC STAFF RESPONSE TO BOARD QUESTION
REGARDING
CPSES

APPLICABLE WELDING CODES AT
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ATTACHMENT A — Continued

Document Title

XNRC-014 09/12/83

XNRC-015 02/17/83

XNRC-016 04/13/83

XNRC-017 03/17/83

XNRC-018 02722783

XNRC-019 02/08/83

XNRC-020 02/18/82

XNRC-021 032783

XNRC-022 11/04/83

NRC INSPECTION REPORT 50-445/83-24, 50-446/83-
15

LETTER FROM COUNSEL FOR NRC STAFF TO
ASLB IN THE MATTER OF TEXAS UTILITIES
GENERATING COMPANY, ET AL (COMANCHE

LETTER FROM COUNSEL FOR NRC STAFF TO
ASLB IN THE MATTER OF TEXAS UTILITIES
GENERATING COMPANY, ET AL (COMANCHE

COUNSEL FOR NRC STAFF - IN THE MATTER OF
TEXAS UTILITIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK STEAM ELECTRIC
STATION, UNITS | AND 2) DOCKET NOS. 50-445
AND 50-446

LETTER FROM NRC STAFF COUNSEL TO ASLB IN
THE MATTER OF TEXAS UTILITIES GENERATING
COMPANY, ET AL. ("OMANCHE PEAK STEAM

IETTERFROMNRCSTAFFCOUNSE.TOASLB IN
THE MATTER OF TEXAS UTILITIES GENERATING
COMPANY, ET AL. (COMANCHE PEAK STEAM
ELECTRIC STATION, UNITS 1 AND 2) DOCKET
NOS. 50-445 AND 50-446

CONDUCT OF REGION IV
INVESTIGATIONS/INSPECTION TO ASLB"

COUNSELR)RNRCSTAFFIN'”IEMATTEROF
TEXAS UTILITIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK STEAM ELECTRIC

STATION, UNITS 1 AND 2) DOCKET NOS. 50-445
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ATTACHMENT A — Continued

Source

Document Date Documnen Title

XNRC-023 11/01/83 COUNSEL FOR NRC STAFF IN THE MATTER OF
TEXAS UTILITIES GENERATING COMPANY, ET
AL. (COMANCHE PEAK STEAM ELECTRIC
STATION, UNITS 1 AND 2) DOCKET NOS. 50-445
AND 50-446

XNRC-024 10/14/83 COUNSEL FOR NRC STAFF IN THE MATTER OF

TEXAS UTILITIES GENERATING COMPANY ET
AL. (COMANCHE PEAK STEAM ELECTRIC
STATION, UNITS | AND 2) DOCKET NOS. 50-445
AND 50-446

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 LETTER FROM COUNSEL FOR NRC STAFF TO
ASLB IN THE MATTER OF TEXAS UTILITIES

XNRC-027 05/11/84 ADDENDUM TO PAGE 27 OF NRC STAFF
TESTIMONY ON WELDING FABRICATION
CONCERNS RAISED BY MR AND MRS STINES.

XNRC-028 04/24/84 LETTER FROM NRC TO APPLICATNT IN THE
MATTER OF THE NRC STAFF RECEIVING
ALLEGATIONS OF IMPROPER CONSTRUCTION
PRACTICES, ET. AL. (COMANCHE PEAK STEAM
COMPANY, UNIT 1 AND 2). DOCKET
NS. 50-445 AND $50-446,

XTUG-001 02/18/87 APPLICANTS' INTERROGATORIES TO
INTER VENER, (SET NO. 1987-4)

XTUG-002 08/02/83 APPLICANTS MOTION FOR CLARIFICATION OF
MEMORANDUM AND ORDER ON THERMAL
STRESS AND PIPE SUPPORTS

XTUG-003 05/11/83 APPLICANTS' SUPPLEMENTAL REPLY BRIEF
REGARDING PIPE SUPPORT DESIGN

XTUG-004 05/03/83 APPLICANTS' REPLY BRIEF REGARDING

XTUG-005 04721783 APPLICANTS' BRIEF REGARDING
CONSIDERATION OF THERMAL STRESSES IN
DESIGN OF PIPE SUPPORTS
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ATTACHMENT A — Continued

Documen: Title

XTUG-006

XTUG-007

XTUG-008

XTUG-009

XTUG-010

XTUG-011
XTUG-012
XTUG-013

XTUG-014

XTUG-015

XTUG-016

07/03/84

06/29/84

06/18/84

06/17/84

05/20/84
05/16/84

05/16/84

05/16/84

06/01/83

11/719/84

U-BOLTS

APPLICANTS' STATEMENT OF MATERIAL FACTS
AS TO WHICH THERE IS NO GENUINE ISSUE
REGARDING CONS DERATION OF LOCAL
DISPLACEMENTS AND STRESSES

APPLICANTS' STATEMENT OF MATERIAL FACTS
ASTOWHICHTHEREISNOGENUINEISSUE
REGARDING STABILITY OF PIPE SUPPORTS

APPLICANTS' STATEMENT OF MATERIAL FA{.‘T‘S

APPLICANTS' STATEMENT OF MATERIAL FACTS
AS'POWPHCHTHEREKSNOGENUINEISSUE
APPLICANTS' STATEMENT OF MATERIAL FACTS
ASTOWCH“ME!SNOGENUINE ISSUE

DOCKET NOS. 50-445 AND 30446

APPLICANTS' REPLY TO CASE'S MOTION
CONCERNING INFORMATION REGARDING
DOWN U-BOLTS
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ATTACHMENT A — Continued

Document Tite

XTUG-017

XTUG-018

XTUG-019

XTUG-020

XTUG-021

XTUG-022

XTUG-023

11/16/84

11/05/84

07/11/84

06/29/84

06/17/84

04/11/84

APPLICANTS' REPLY TO CASE'S ANSWER TO
APPLICANTS' RESPONSE TO BOARD'S PARTIAL
INITIAL DECISION REGARDING AS00 STEEL

APPLICANTS' MOTION FOR RECONSIDERATION
OF MEMORANDUM AND ORDER (MORE DETAIL
ON INDIVIDUAL PIPE SUPPORTS)

COUNSEL FOR APPLICANTS RE: TEXAS
UTILITIES COMPANY, ET AL. (COMANCHE PEAK
STEAM ELECTRIC STATION, UNITS | AND 2),
DOCKET NOS. 50445 AND 50-446

APPLICANTS' RESPONSE TO PARTIAL INITIAL
DECISION REGARDING AS00 STEEL

LETTER FROM COUNSEL FOR APPLICANT TO
ASLB IN THE MATTER OF ALLEGATIONS
REGARDING SAFETY FACTORS, ET. AL.
(COMANCHE PEAK STEAM ELECTRIC COMPANY,
UNIT | ANDlM!)WI‘NOS.MSANDSO-

TN87.7256
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ATTACHMENT B
OTHER DIRs

|
|
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ATTACHMENT B

The following three categories were established for DIRs which were not covered by External
! DIRs. Each DIR was resolved individually. A summary of the closures

CATEGORY — MISCELLANEOUS (#36)

DIR E-0323

DIR E-0812

DIR E-0940

DIR E-1198

DIR E-1199

DIR E-1200

DIR E-1201

classified as Observations or

DIR E-0242

DIR E-0347

DIR E-0354

DIR E-0586

TN-87-7256

Subject:

Resolution:

Subject:

Resolution:

Subject:

Resolution:

Subject:

Resolution:

Subject:

Resolution:

Subject:

Resolution:

Subject:

Subject:

Resolution:

Subject:

Resolution:

Subject:

Resolution:

Subject:

Resolution:

1. DIRs with no specific concern identified. These DIRs are classified as unsubstantiated:

Cygna desire 1o complete review of procedures.

No concem identified.

Overthickness in pipe.

No specifics identified: only mentioned as a subject to be
covered later.

Responsiveness of SIT Report 1o Walsh/Doyle items.
All Walsh/Doyle items are addressed by SWEC's GTIR.

Assymetric dynamic loads on Reactor Coolant System.
Issue was indicated as "undergoing staff review” in SSER 6.
Limited inforr » jon is provided for DAP review.

NRC review of WECAN computer program not complete.
Program not used in SWEC's requalification program.

Resolution of T™I Action Items.
Document (TUGQOO-78) describes resolution - FSAR
revision. Any further resolution required will be identified by
the NRC in subsequent SSERs.
Use of Code Cases N-397 and N411.
Per NRC letter from V.S, Noonan to W.G. Council dated
MmmnCwmmoftthodeCsu.
provided liswed requirements

0sed as invalid. These DIRs are

Unsubstantiated:

Functional capability of austenitic bends/elbows.
NRCrmadlheumelntheSER; 2@ method was developed
mdlppliedonlumplingbuis; NRC closed it in SSER #3.

Improper use of temporary supports, and the erection process
in general, could have damaged Main Steam pipes
Per ISAP V.e. Results Report the issue is closed.

Snubber failure after steam/water hammer.

Snubbers are load rated by vendors. Given that piping loads
are properly determined and correct snubber size is chosen,
the supports should not fail.

Combined load evaluation for AWS weld evaluation.
TUGCO satisfies CASE's Question later in the external
source document (NRCT-13),

DAP-RK-P-001, REV 1




DIR E-0858 Subject:
Resolution:

DIR E-093§ Subject:

Resolution:

DIR E-1176 Subject:
Resolution:

DIR E-1191 Subject.
Resolution:

ANI is responsible for interpretation of ASME Code.

DAP disagrees with Doyle. ANT does not imerpret
engineering related matters; the only design related
responsibility is 1o ensure that the required analysis has been
done and is properly certified.

OBE vs. SSE loads,

No error occurred. Danping values were based on Reg.
Guide 1.61. The Reg. Guide damping values are noted as
being conservative per recent WRC studies (WRC-300),

Incorrectly calculated pipe stress allowable.
Per ASLB43, the allowables are shown 1o be correctly
Calculated.

Whether or not all seismic restraints must be +/-.

Third Party agrees with TUGCO's response - that
uni-directional supports can be used if dead weigh is larger
than the +Y loads.

3. Concems with TUGCO arguments that are not pertinent 1o SWEC resolutions. These DIRs
are classified as Unclassified Deviations:

DIR E-0560 Subject:
Resolution:

DIR E-0778 Subject:

‘ Resolution:

DIR E-0843 Subject:
Resolution:

DIR E-1195 Subject:

DIRE-0134  Subject:

Resolution:

TN-87-7256

Snubber capacity test results.
krGPP-?.ﬂnullombleloadsmnm in vendor LCD
sheets or centified design repont summaries. These test results
are not used.

distribution among base plate bolts, but bases their
procedure/resolution on NF-4721.

Bﬂmorboubkmmmneﬁnmimmdmping.

SWBCbunotmhmormcﬁd damping to justify

dleirlppvoachmmeboltholenpm. but bases their
ution on NF-4721,

U-bolt cinching; Can wrqueing or paint be used for locking.
Per PM-82 Rev 1, cinched U-bolts are eliminated. Jam nuts
or lock nuts are used on stiff clamps.

STRUDL analysis guidelines.
Supports analyzed using STRUDL are checked against NF
Code requirements.

Member bearing may be inappropriately considered for
compression loads on welds.
CPPP-7, At 4-2 requires compression to be considered.
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Subject:

DIR E-0313,
DIR E-0734,
DIR E-0823,
DIR E-1188 Subject:
Resolution:
DIR E-0322 Subject:
Resolution:
DIR E-0735 Subject:
Resolution:
‘ DIR E-0969 Subject:
Resolution:
DIR E-1174 Subject:
Resolution:

DIR E-0331  Subject:

Resolution:

Resolution:

Combining SRV and seismic loads in Emergency for Main
Steam pipe.

CPPP-7, Table 3.5-1 and 3.5-2 requires SRV and SSE to be
combined in the Faulted condition. This change in load
combination required an FSAR change, which was
incorporated in Amendment 61 (per DIR C-0024).

Spring travel, frame 82p, and swing angle evaluation for
seismic and fluid transients.

CPPP-7, Ar.. 4-1 requires that displacements be calculated for
spring travel evaluation using Table 4.7.2-1 combinations
(which include seismic and fluid transient). Frame gaps are
addressed in DAP-E-P-019, and swing angles in DAP-E-P-
004.

pl
bemumedupimed.wperCPPP{.alaunedloadsm
transmitted 1 SWEC-CAP for evaluation.

Spacing of artachments to embedded plates.
Per CPPP-6, suppon reactions on embedded plates are
transmitied to SWEC-CAP for evaluation.

coasidered interactively between attached piping

Smuudutomdwedﬁpenudﬁm.

Reduced wall thickness is evaluated per CPPP.7, At 3-14
and PM-137.

CATEGORY — GENERIC/CUMULATIVE (#37)
1. Concem with inconsistent and nonstandard criteria. Addressed by SWEC requalification

program use of CPPP Procedures:
DIR E-0008 Subject: Inconsistent criteria for STRUDL.
Resolution:

CPPP-7 defines criteria and methods for requalification of
supports. SWECumlaownvauionofmUDL.mdhn
issued controlled user's manuals,

Non-standard pipe support designs invalidate standard
engineering assumptions and practices.

CPPP-7 defines criteria and methods for requalification 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 1o Provisions of GDC-1.
Resolution: Specific items were addressed under SWEC's requalification

DIR E-0884 Subject: Piping analysis techniques have changed.
Resolution:  CPPP.7 defines criteria and methods for requalification of
piping. Loads generated in these analyses will be
incorporated into support designs.

2. Concem with Cumulative effects of specific concems. Each specific concern was
individually addressed by SWEC, ey sliszinaiing the cumulative effects concem:

DIR E-0658,
DIR E-0720,
DIR E-0730,
DIR E-0731 Subject: Resolution:
SIFs See DAP-E-P-026
Fluid/insulation weights
of valves and flar,ges See DAP-E-P026
Mass point spacing See DAP-E-P-017
Suppon mass See DAP-E-P-01§ ‘
Suppon stiffness See DAP-E-P-00$
Valve acc. generic study See DAP-E-P-025 1
Flange load generic study See DAP-E-P025 i
Welded atachments See DAP-E-P-002 ‘
SS elbow functional capability CPPP-7, At 3-16 |
. Support self-weight excitation See DAP-E-P-020 |
|
TN87-7258 8-5
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CATEGORY — WESTINGHOUSE
Concern with seismic damping in Westinghouse piping analysis:

DIR E-0035,
DIR E-0121,
DIR E-0138,
DIR E-0230,
DIR E-0526,
DIR E-0527,
DIR E-0528,
DIR E-0583,
DIR E-0641,
DIR E-078¢,
DIR E-0787,
DIR E-0972,
DIR E-0983

TN-87-7256

Subject:

Resolution:

Loads on one suppont were greater for Norm/Upset than
Emerg/Fault. The damping values used in the OBE/SSE
analysis of a 3" pipe were Questioned (2,4%)

FSAR specifies 2% and 4% damping for OBE and SSZ for
12" and larger piping; it also pemmits CCN411 damping.
Westinghouse memo TCX-SDI-150 notes damping used for

RCL analysis is justified/documented in FSAR Sect. 1A(N)-
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PROJECT MEMORANDA
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ATTACHMENT C

Procedure Rev Date of
No. Tite No Issue
REVIEWED AS PART OF CPPP-7, REVISION 2

PM-001 Pipe Suppont Computer Program Usage 1 (" /08/86

PM-003 Design Information Request Procedure 0 1./18/85

PM-016 Qualification of Two (2) Bolt Base Plates 0 U124/86

PM-025 Gang Hanger and Terminal Anchor Procedure - Unit 2 0 02/28/86

PM-026 Impact Testing of Integral Attachments 0 02/28/86

PM-039 Administrative Procedure for Qualifying Wall-to-Wall, 2 072186
Floor-t0-Floor, and Comer Pipe Suppons

PM-050 Procedure to Adjust the Seismic Response 1 06/16/86
Acceleration for Valve Qualification

PM-051 Integral Welded Attachment (TWA) Task Group 0 05/09/86

PM-052 Through-Bolt Allowable Load Criteria 0 05/09/86

PM-053 CPPP-7,Rev. 2, Sec. 3.6.4 (Essential Systems) 0 05/15/86

PM-054 Project Engineering Assurance Engineer 0 05/15/86
Responsibilities

PM-055 Weld Design Criteria for Pipe Supponts 0 05/19/86

PM-056 Simplified Method for Qualification of As-Built Small 1 12/03/86
Bore Piping

PM-057 Floor Slabs with 2" Concrete Topping 0 06/16/86

PM-058 Pipe Support MemberSmduewLOCAforCruu 0 06/18/86
SI Systems

PM-059 Two-Bolt Baseplate Qualification Procedure 0 06/18/86

PM-060 Revised Pad Width Requirements for Attachmens 4-6A 0 06/18/86
of CPPP.7

PM-061 Mismatch SIFs e 06/23/86

PM-062 Calculation of Support Loads for Non-Nuclear Safety 06/24/86
RdmﬁmmmdnmASMEmSuppon

PM-063 Pipe Suppont Clearance Requirements 0 0€24/86

PM-064 As-Built Verification of Base Plate Using Drilled-In 1 07/14/86
Expansion-Type Concrete Aachors

PM-065 Use of Hardened Beveled Washers 06/24/86

PM-066 Pipe Wall Thinning Criteria 2 10/05/86
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ATTACHMENT C — C ontinued

Procadure B Dae of
No Tide No. Lswue
PM-067 Suggested Distance Between Mass Points 0 06/24/86
PM-068 Weld Temmination ar Member Edges 0 06/24/86
PM-071 Local Stress Evaluation for Dual Trunnion Anchors 0 06/25/86
PM-072 Anchor Stiffness for APE (ST-378) Computer Program 0 06/25/86
PM-074 Code Case N318 Computer Program 1 1121786
PM-075 Design Considerations for E-Sysiems and Wester 0 0707786

Piping Stiff Clamps used on Main Steam and
Feedwater Piping
PM-076 Local Stress Check in Tube Section 0 07/07/86
PM-077 Code Case 392 Computer Program 0 0707786
PM079 Revised NF17 Code Check Equation Tables 0 07/14/86
PM-080 Clarification of Atachment 4-2 of C'PPP.7 0 0714786
PM-081 New Release of STRUDAT/SANDUL 0 07114786
PM-082 Modifications o Cinched U-Bolts 1 12/26/86
PM-083 Procedure for Evaluating Cinched U-Bolr Suppons 1 09/23/86
PM084  Curification of $** for CT and §1 Piping Systems 0 07”186
PM-085 Local Stress Evaluation for Pipe-t0-Pipe Bearing 0 0721786
PM-086 CPPP-11, Administrative Conurol of Calculations 1 02/13/87
PM-087 Analytical Requiremengs for Penetration Sleeve Seals 0 02186
and Boots
PM-088 Correction of Typographical Errors - CPPP.7 0 072186
PM-089 m of Hanger Engineering Data Repon 1 021577
PM-090 Review of NCRs for Potential Repombuity 1 12/16/86
PM-091 Problem Boundary Modifications 0 0773186
PM-092 Computer Program for Fipe Suppon Analyses 0 0773186
PM-093 Allowables For 3/8-in. Diameter Hilti K wik Bolts with 0 07731786
i 15/8 in. Embedment Depth
PM-09%4 Revised Procedure for the Qualification of Qlamp 0 0773186
Anchors
PM-095 Cinched U-Boit Analysis Computer Program 0 08/13/%6
PM-096 Piping Decoupling Criteria 1 09/10/86
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ATTACHMENT C — Continued

Tide

Pipe Suppont Welded Tube Steel Joints

Local Stress Evaluation for Uncinched U-Bolt
Suppons

Allowables for Hilti Anchors Having Edge Distance
Less Than 5D

Additional Direction for Self-Weight Compuzer Input
Local Pipe Stresses Due to Longitudinal Bearing Loads
Allowable Valve Accelerations

Stress Intensification Factors

'l'hennllExmioanngeSM for Run Pipe Local
Stress Evaluation

Proposed Modification Repons
Reactor Coolant Loop (RCL) Movements
Local Stress Evaluation Procedure

Local Member Stress Induced by Nuts Bearing Against
Tube Steel Wall

Allowable Loads for A193 Grade B7 Threaded Rods
Procedure for Modeling Tie-Back Supports

Thermal Expansior. of Long Tube Steel

Additional Plastic Moments for Interface Anchors
Cinched U-Bolt Computer Program Clarification
Code Case N318-2 and N413 Usage

Self-Weight Excitation Loads for Tie-Back Suppons
New Release of SANDUL

Calculation Transmitals and Distribution
Requirements

AllowableSumRuue for Expansion Stresses Sa
SmdlBoqueStnpsuﬂneu

Effect of Construction Tolerance on Pipe Support
Stiffness

©C O O -~ o
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ATI'ACHMENT Co Continued
Procedure Rev. Duate of
No. Tide No. Issue
0 10720785

PM-123 Effective Fillet Weld Length for Trunnion-to-Elbow
Connection

PM-124 Procedures for Qualifying Decoupled VenyDrain and 0 10/20/86
Free-End Connections

PM-126 SA, PSM, and PSC - Memos 0 10/20/86

REVIEWED AS PART OF ISSUE RESOLUTION

PM-039 Administrative Procedure for Qualifying Wall-to-Wall, 3 6-02-87
Floor-w-Floor, and Comer Pipe Supports

PM-103 Allowable Valve Accelerations 0 8-21-86

PM-110 Allowabie Loads for A193 Grade B7 Threaded Rods 0 4-14-87

PM-133 Final Reconciliation Check List 1 5-27-87

PM-135 Sections of CPPP-7, Rev. 3, Which Require 0 2-23-87
Confirmation

PM-137 Wall Thinning Criteria 0 3-18-87

PM-138 Dynamic Analysis of Fluid Transient Loading 0 3-31-87

PM-139 Procedure for Evaluating Pipe Stresses at Stff Clamp 0 3-31-87
Supports

PM-140 Flare Bevel Groove Welds 1 05-01-87
PM-141 ummmummmmmm 3-25-87
and Threaded Rods Used in (hgunouan with Tube .
Steel - :
PM-146 The Use of Galvanized Nuts on CPSES 0 4-20-87
PM-151 PSAP RELAP §, and REPIPE Computer Programs 0 501-87
PM-154 Axial Restraints with Lugs 0 507-87
PM-155 SIF Evaluation of Branch Connections 0 6-08-87
PM-157 Break/Crack Postulation, Pipe Stress Analysis, and 0 5-13-87
Pipe Qualification Requirements for Class § High and
Moderate Energy Lines - Unis | and 2
PM-162 Circular Trunnion Attachments 10 Elbows 0 5-22-87

PM-163 CPPP-7 Piping and Pipe Supports Code Applicability 0 5-27-87
Changes

PM-164 Overal! Final Assessment Review of Piping Systems 1 6-159-87
PM-165 Screening Procedure - Fluid Transient Cutofy Loads | 6-25-87
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ATTACHMENT C — Continued
M Rev. Date of
No. Tidse No. Issue
PM-166 Pipe Stress and Suppon System Review Checklist 0 5-28-87
PM-167 Use of Computer Program PITRIFE (ME-21 1) 0 6-03.87
PM-170 Revised Procedure for Qualification of Elbows with 0 6-08-87
Branch Connections
PM-178 Resolution of TERA Fluid Transients Issues 0 6-25-87
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ATTACHMENT D
ABBREVIATIONS AND ACRONYMS LIST
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ATTACHMENT D
ABBREVIATIONS AND ACRONYMS LIST

Abbreviation
Acr:ym Explanation
ACI American Concrete Institute
All American Institute of Steel Construction
ARS Amplified Response Spectra
ASLB Atomic Safety and Licensing Board
ASME American Society of Me-fianical Engineers
AWS American Welding Society
CAP Corrective Action Program
CASE Citizens Association for Sound Energy
CFR Code of Federal Regulations
CPPP Comanche Peak Project Procedures
CPRT Comanche Peak Response Team
CPSES Comanche Peak Steam Electric Station
CvCs Chemical and Volume Contro! System
DAP Design Adequacy Program
DIR Discrepancy/Issue Resol ation Repon
DOF Degrees of Freedom
DSAP Discipline Specific Action Plan
ESIS Exemal Source Issue Summary
FSAFR Final Safety Analysis Repon
Fw Feedwater
GENX Stone & Webster Generic Calculation Number
GIR Generic Issues Repon
Hz Heruz (Cycles per Second)
IRR Issue Resolution Repon
ISAP Issue Specific Action Plan
KSlI KIPs (Thousand Pounds) Per Square Inch
LOCA Loss of Coolant Acciden
MS Main Sieam
N/A Not Applicable
N/C Not Checked
NRC United States Nuclear Regulatory Commission
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ATTACHMENT D — Continued

. Abbreviation
or

Acronym Explanation

OBE Operating Base Earthquake

PCI Prestressed Concrete Institute

QA Quality Assurance

RLCA R.L. Cloud Associates

RTL Review Team Leaders

RV Relief Valves

SRV Safety/Relief Valve

SAT Satisfactory

SER Safety Evaluation Repornt

SSER Supplemental Safety Evaluation Repon
SIF Stress Intensification Factors

SRSS Square Root Sum of the Squares

SRT Senior Review Team

SSE Safe Shutdown Earthquake
SWEC Stone and Webster Engineering Corporation

. TRT Technical Review Team

TU Texas Utilities

TUGCO Texas Utilities Generating Company
UNSAT Unsatisfactory

WRC Welding Research Counsil

ZPA Zero Period Acceleration

|
|
|
|
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