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EXECUTIVE SUMMARY

This subcategory report addresses employee concerns pertaining to the adequacy
of pipe stress analysis calculations used to demonstrate the qualification of
safety-related piping to licensing commitments.

Twenty-two employee concerns were evaluated, which resulted in 28 findings
requiring corrective action. Some of the more significant findings that
resulted from these evaluations are interferences of pipe supports with the
containment vessel during a design basis accident, time-history analysis of
water-hammer loads performed to insufficient frequency 1imits, incorrect
"seismic anchor motion* (SAM) analyses, and incorrect methods used to subdivide
piping for analysis. The principal causes of the findings were "Engineering
Errors" and "Inadequate Procedures." The "Engineering Errors" resulted from an
apparent lack of knowledge of engineering principles in certain instances and
from a lack of attention to detail. The "Inadequate Procedures" were due
mostly to incomplete or inaccurate technical content, although some were due to

conflicts between procedures.

Almost all of the corrective actions resulting from engineering errors noted

“above were applicable to Watts Bar. However, it should be noted that there

were twice as many issues evaluated for Watts Bar as for any other plant.
Inadequate procedures resulited in requirements for corrective actions at each
plant but most applied only to Watts Bar and Browns Ferry. Some corrective
actions had already been initiated by TVA before the evaluations reported

here. Some of the more significant corrective actions are: modifications to |
pipe supports at Browns Ferry to avoid possible interference with the
cantainment vessel, re-performance of time-hlstory stress analyses and "seismic
anchor motion" analyses at Watts 8ar, and revisions of design criteria to
correct the methods used to analytically subdivide piping. The corrective
action plans received by the evaluation team have.been reviewed and found
acceptable to resolve the findings.

The results of the evaluations conducted for this subcategory reveal several
significant deficiencies that have the potential to require hardware changes. |
The corrective actions to be. completed involve further evaluations,
re-performance of calculations, and revisions to criteria and procedures.
However, the TVA Revised Corporate Nuclear Performance Plan describes
corrective actions for improving the design control process. These include
organizational changes to clarify technical responsibilities and to monitor and
control technical performance. The discipline branch chiefs are to schedule
and oerform technical reviews on major'systems throughout the design effort.
Although engineering management has primary responsibility for the quality of
the design product, an organization known as Engineering Assurance has been
established whose responsibilities include technical audits, which will provide
feedback to engineering management on technical performance. These changes,
when properly 1mp1emented should be effective in 1mprov1ng the technical
adequacy of the piping des1gn process,

The. causes of the negative findings identified and other evaluation results are
being examined from a wider perspective by the Engineering category evaluation.

2415D-26 (01/07/88)
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Preface

This subcategory report is one of a seriaes of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessem Valley Authority
(IVA). The ECSP and the organization which carried out the piogram, the
Employee ‘Concerns Task Group (ECTG), were established by IVA's Managor of
Nuclear Power to evaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressaed over S800 employee concecrns. Each of the concerns was a
formal;, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presentad in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.

Element reports, the lowest reporting levnl, will be published only for
those concerns directly affecting the restart of Saquoyah Nuclear Plant's
reactor unit 2. An element consists of ona or more closely related
issues. An issue is a potential problem identified by ECIG during the
evaluation process as having bean raised in one or more concerns. For
efficient handling, what appearaed to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG avaluation found more than one issue per

element.

Subcategory reports summarize the evaluation of a number of elements.

. However, the subcategory report ‘does more than collect element level

evaluations. The subcategory level overview of .element findings leads to
an integration of information that cannot take place at the element level.
This integration of information roveals the extent to which problems
ovarlap more than one element and will therefors require corrective action
for underlying causes not fully apparent at the element level.

To make the subcatogory roports easier to understand, three items have been
placed at the front of each report: a preface, a glossacy of the
terminology unique to ECSP reports, and a list of acronyms.

Additionally, at the ond of -each subcategory raport will be a Subcategory
Summary Table that includes the concern numbers; identifies other
subcategories that share .a concern; dasignatas nuclear safety-related,
safety significant, or non-safoty related concerns; designates generic
applicability; and briefly states each concern.

Either the Subcategory Summary Table or another attachment or a combination
of the two will enable the reader to find the report section or sections in
which the issue raised by the concern is evaluated.

e cn e e e e g 281, =ik
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The subecategories are them«elves summarized in a series ot exghc lcategbry
reports. Each category report reviews the major findings and collecétive
significance of the subcategory reports in lone of the. folloﬂxng dreas:!

* management and paraonuel relations
* 1industrial safety-

®* construction

®* material control

* operations

* quality assurance/quality comtrel | | + + ¢+ o . | | | | |
* welding S -
* engineaering IRE N

A sopnrmto roport on @mployoo concorns daaling with specific contentions 'of’
inCimxd¢t1un. haragsment, and wton&doxng uxll be released by the |TVA Office
of the Inspector Ganeral

Just as the subcatogory reports integrata the information collected at the
elamant level, 'the catdgory raeports intagrate the information assembled in
all the subcategory reports within 'the category,' addréssing particularly
the underlying causes of those problerms that run across more than one | |
subcategory. .

A final report will xntosrmto and assass' tha 1n£ormation collected by all
of the lowar level reports proparad for the ECSP, including the Inspector
General's. repoct. oo S

- For more dotail on tha motnoda by which BECIG employee concerns wére'
evaluated and roported, consult thd Tannessea 'Valley Authority Employee j
Concerns Task Group Program Manual. The Xanual spalls out the prograd s
objectives, scope, organization, and responsibilities. It also ﬂperxtxeﬁ
the procsdures that waere followed in the' xnvo&tigatxom. repoctxng. and ‘
closaeout: of the isasues raised by employea concerns.,

o
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ECSP GLOSSARY OF REPORT TERMS*

clagsification of evaluated issues the evaluation of an issue leads to one of
the following determinations:

Class A: Issue cannot be verified as factual

Class B: Issue is factually accurate, but what is described is not a
problem (i.e., not a condition requiring cocrrective .action)

'Claés C: Issue is factual and identifies a problaem, but corrective action
for the problem was initiated before the evaluation of the issue

was undertaken

Class D: Issue is factual and presents a problem for which corrective
action has been, or is boing, taken as a result of an evaluation

Class E: A problom, requiring corrective action, which was not identified
by an employce concern, but was revealed during the ECIG
evaluation .of an issue raised by an employee concern.

collective significance an analysis which detormines the importance and
consequences of the findings in a particular ECSP report by putting those
findings in the proper perspective.

concern (see "employee concern")

corrective action stops taken to fix specific doficiencies or discrepancies
revealed by a nogative finding and, when necossary, to corresct causes in
order to prevent cecurrence.

criterion (plural: critoria) a basis for defining a parformance, behavior, or

quality which ONP imposes on itself (see also "requirement").

element or element report an optional lavel of ECSP report, below the
subcategory level, that deals with one or more issues.

employee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate! usually documented on a X-form .or a form equivalent to the
K-form.

-
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evaluator(s) the individual(s) ass1gned the responsibility to assess la specific!
grouping of employee corncerns. o

findings includes both stataments of fact and the judgments raade about those
facts during che evaluation process; -hegative findings taquxre corractive
action. - .

issue a potaential problem. as lncerpceted‘by‘tue ECIG durxng the eva]uarxon
process, raised in one or more concerns.

K-form -(see "employea concern”)

requiroment a standacd of pmrformance,‘behav;ov. or qualtty on whlch‘an‘ |
evaluation judgment or decisxon may be based.' P

root cause the underlying reason for a 'problem.
*Terms ossential to the program but whidh require detailed definition have 'been

defined in the ECIG Procedure Manual (e.g., generic, specific, nuclear
safety-related, unreviewad safuty -significant question). P
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- Acronyms
Al Administrative Instruction
‘ AISC American Institute of Steel Construction
' ALARA As Low As Reasonably Achievable
. ANS American Nuclear Society ’
. ANSI American National Standards Institute
\ ASHE American Society of Mechanical Engineers
ASTM Amarican Sociaty for Testing and Materials
AWS Amarican Welding Society .
BFN Browns Ferry Nuclear Plant
. BLN Bellefonte Nuclear Plant .
. CAQ Condition Adverse to Quality .
CAR Corrective Action Raport
CATD Corrective Action Tracking Document ' ‘
i CCIS Corporate Commitment Tracking System
CEG-H Catogory Evaluation Group Head
CFR Code of Federal Regulations
CI Concerned Individual
CMIR Cortified Matorial Test Report
cac Cartificato of Conformance/Compliance
DCR Design Change Request

- DNC Division of Nuclear Construction (see alio NU CON)
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DNE Division of Nuclear Engineering

DNQA Division of chlaar}Qudlity Assurance

DNT ‘Division of Nuclaarﬁttaiming

DOE Department of Enargy

b} Division Personnel Officer

]34 Discrepancy Report ﬁr Deviation Report

ECN Engineering Change Kotica ‘
ECP Employee CODcernﬁ.Pfogram

ECP-SR Employee Concerns Program-Site Reprmsentativa:i
ECSP Employee Concerns Sbecial Program

ECTG Emplo}ee Concerns I@sk Group

EEOC £qual Employment Oppor;unity Commi§$ion

EQ Environmental Qualification

EMRT Emoergency Medical Résponse Tean

EN DES Engineering Design

ERT Employee Rosponsa Téam or Emaergancy Rasponse Témn

FCR Field Change Request

FSAR Final Safety Amalysis Report

FY Fiscal Year :

GET Genaral Employae Trginins

HCI Hezard Controel Instruction

HVAC Heating, Ventilating, Air Conditioning

I Installation Instruction

INPO Institute of Nuclea& Power Operations A

IRN Inspection Rejectio@ Notice f
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L/R
M&ATI
MI
- MSPB

-MT
NCR

* NDE
NPP
Nes
NQAXM
NRC
NSB
NSRS
NU CON
NUMARC
OSHA
ONP
owce
PHR
PT
QA
QAP
Qe
QCI

Labor Relations Staff
Modifications and Additions Instruction
Maintenance Instruction

Marit Systems Protection Board
Magnetic Particle Testing

Nonconforming Condition Report
Nondestructive Examination

Nuclear Pefformance Plan

Non-plant Spacific or Nuclear Procodures System
Nuclear Quality Assurance Manual
Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

Divislon of Nﬁclanr Conatruction (obsolete abbraeviation, see DNC)

Nucloar Utility Managemont and Resources Committee
Qccupational Safaty and Hoalth Administration (or Act)
Office of Nuclear Powor. Y
0ffice of Workers Compensation Program
Personal History Record

Liquid Ponetrant Testing

Quality Assurancs

Quality Assurance Procﬁdures

Quality Control

Quality Control Instruction
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qQce Quality Control Procedure

QIC Quality Technology Cémpany
RIF Reduction in Force
’ RT Radiographic Testing.
SQN Sequoyah Nuclear Plaﬁt
SI Surveillance Instiucﬁion
sop Standard Operating Procadure. ‘
SRP Senior Review Panel
SWEC Stone and Webster Enﬁinaoring Corporation
TAS Technical AsuistancefStmtr '
T&L ?tades and Labor
VA Tennessee Valley Authority . S
TVTLC Tonnasasse Valley Tra#os and Labor Council
uT Ultrasomié Testing ‘

VT - Visual Testing
WBECSP Watts Bar Employee Concern Special Program
WBN Watts Bar Nuclear Plant’

WR Work Request or Work Rules

wp Workplans
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1.  INTRODUCTION

-

This subcategory report summarizes the element evaluations performed for the
Employee Concerns Special Program (ECSP) for Engineering Subcategory 21800:
Pipe Stress Calculations.

‘Pipe stress calculations are performed as part of the design process for
piping. The purpose of ‘the calculations is to assure that the piping will
maintain its pressure integrity (by demonstrating qualification to code.
requirements) and/or not detrimentally affect other safety-related equipment.
The employee concerns in this subcategory draw into question various aspects
of TVA pipe stress calculations.

The employee concern statements, as documented on TVA K-Forms upon which the
evaluations of this subcategory are based, are reproduced in Attachment A.

The employee concern statements were not clear in many cases: Therefore, the
evaluators have translated each concern into one or more "issues." It was
these issues that were evaluated rather than the concerns themselves. The
jssues are presented in Attachment 8.

The evaluations were performed by reviewing information provided by TVA and by
visiting several of the TVA nuclear plants and engineering offices involved,
as necessary. The evaluations resulted in findings and corrective actions,
which are presented in Attachment B.

The evaluations are summarized in the balance of this report as follows:

o -Section 2 -~ summarizes, by element, the issues stated or implied in
the employee concerns and the determination of generic applicability

0 Section 3 -- outlines the process followed for the element and
subcategory evaluations

0 Section 4 -- summarizes, by element, the findings and identifies the
negative findings that must be resoived

o Section S5 -- highlights the corrective actions required for
resolution of the negative findings cited in Section 4 and relates
them to element and to plant site

0 Section 6 -- identifies causes of the negative findings
0 Section 7 -- assesses the significance of the negative findings

0 Attachment A -- lists, by element, each employee concern evaluated
in the subcategory. The concern number is given, along with
notation of any other element or category with which the concern is
shared; the plant sites to which it could be applicable are noted;
and the concern is quoted as received by TVA, and is characterized
as safety~-related, not safety-related, or safety-significant

2415D0-R26 (01/07/88)
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0 Attachment 8 -- contains a summary of the element-level
evaluations. Each issue 'is listed, by element number and plant
opposite its corresponding f1nd1ngs and corrective actions. The
reader may trace a concern from Attachment A to an issue in
Attachment B by using the element number and appllcable plant. The
reader may relate a corrective action descr1ptnon in.Attachment B8 to
causes and significance in Table 3 by using the CATD number which
appears in Attachment B in parPntheses at tne end of the corrective
action description : ! !

o Attachment C -- contains references cited in the text

2. SUMMARY OF ISSUES/GENERIC APPLICABILITY |

From the concerns, 25 issues were derived for 'this subcategory. Some of these
issues were .evaluated for more than ore plant, resulting in a total ofl | |

44 issue-evaluations presented in 21 element evaluations. Mot all issues l
aoply to every plant because not all of the employee concerns, from which they
originate, appnly to every plant. Applicablility determ1natlons of each

concern, within each element, were made earfily 'in/the program, as per ECTG
program manua1 procedure number ECTG M.1, Section 7.3, in coopération with TVA.

The criteria for making the appllcab111ty determinations 'are 1n ECTC program

manual orocedure number ECTG M.1, Attachment E. IThe criteria clearly limit

the determinations of generic app11cab1luty to circumstances where there is
"reasonable: factual basis (not merely speculation)" for app11cat1on to “'
additional plants. o i

2.1 Generic Applicability

The generic applicability ass1gnments ‘made are described in the fol]owung
subsections.

2.1.1 Element 218.1

Concerns IN-85-038-001, IN-85-039-001 (original version), IN-85-039-002,
SQN-86-002-03, and SQN- 8b-001 03 were evaluated for Watts 8ar (WBN) and
Sequoyah (SQN) only. Those concerns were not avaluated for Srowns Ferry (BFN)
or Bellefonte (BLN). Originally, there was/no factual basis known to the
evaluation team to consider those concerns for BFN or BLN. Subsequently, ! I
. during the evaluation of element 218.5 for BFN, the evaluation team learned | :
that 8FN may not have had adequate operating mode def1m1txons, as described in
Concern SQN-086-002-03, established for stress' analysis. ' However,-the: | |
corrective action for CArD 218 05 BFN 01 requires definition and evaluation of .
thermal godes for stress analysis at BFN. Therefore,. no further avaluation fis |
warranted. ‘ ‘

2415D-R26 (01/07/88)
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After the above evaluations were completed, TVA provided the evaluation team
with revised statement of concern IN-85-039-001. That revised concern was
evaluated for all four plants.

Concern SQN-86-002-04 was evaluated for WBN only because WBN was specifically
referred to in the concern.

2.1.2 Elements 218.2, 218.3, 218.6, 218.8, and 218.10

Concerns IN-85-106-001, IN-85-109-005, IN-85-027-002, HI-85-107-N02,
IN-85-108-001, and EX-85-131-001 were evaluated for WBN only, as the concern
statements implied application to WBN. The evaluations were either not valid
or, if valid, the resulting corrective action was covered by significant
condition reports (SCRs) which require a generic condition evaluation.
Therefore, no additional evaluation other than that required by the SCRs is
necessary.

2.1.3 Elements 218.4 and 218.7

Concerns SQN-86-001-01, SQN-86-002-01, IN-85-032-001, and IN-85-039-003 were
evaluated for all four plants. -

2.1.4 Element 218.5

Concern HI-85-077-N03 was evaluated for BFN only, as BEN is specifically
referred to in the concern.

2.1.5 Element 218.9

Concern HI-85-110-N02 was evaluated for WBN only and found to be valid. TVA
generated two SCRs (SCR WBNWBP8727 and 8728) to cover the deficiencies in the
site procedures. Since these SCRs are reviewed by TVA for applicability to
other plants, no additional evaluation other than the generic condition
evaluation required by SCR WBNWBP8727 is required.

2.1.6 Element 218.11
Concern IN-R5-304-001 was evaluated for YWBN only, because of the specific
support cited. Concern 8LN-DNE-EC-86-01 was evaluated for BLN only. Althougn

the concern was not explicitly limited to BLN, there was no factual basxs ror
evaluating it for other plants.

2.1.7 Element 218.12

Concern NS-85-002-N02 was evaluated for BFN only as the concern originated
with BFN and implies problems occurring during a BFN plant outage.

E ey

24150-R26 (01/07/88)
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2.1:8 Element 218.13 o

Concern [-85-435-8FN was evaluated for BFN only as specific BFN documents and
conditions were cited. The concern was valid for BFN'but not: indicative of a
more widespread problem. Therefore, no ladditional evaluat1on is requ1red.

2.2 Issue Summary ] o

\

A synopsis of the issues, by element, is presented below as an overV1ew.‘ For '

the unabridged text of the issues, see Attdchment B. ! o I

o 218.1, Thermal Anal;__s of Pipin Sub'ected‘to Temperatures Less | |
—ﬁ"'ﬁﬁﬁvF-"Tﬁ"ma expansion stress analyses o :p1p1ng have :
various inadequacies (applied to all four plants).

o 218.2, Skewed Hangers and Struts - Skewed supports. were not proper]y
modeled in some stress analyses of piping (applied to Watts Bar).' -

o 218.3, Verification of ngorous Computer Analysis of P1p1ng Systems
- Not ail p1p1ng analyses pertormed by computer methods have been! |
verified using the verification techniques of “rigorous analysis".
(applied to Watts Bar).

o 218.4, Widespread Dpf1c1enc1es Within Pipe Stress Calculations -
“A]ternate analysis" of piping is inadequate or 1nsuff1c1ent in
detail (applied to all four plants). ‘

.0 218.5, Inadequate Piping Analysis - Piping stress adalyses are .
1nadequate or undocumented (applied to Browns Ferry).

0 218.6, Piping Stress Analxsus - Piping, stress dnalyses have numerous
deficiencies applied to Watts Bar).

0 218.7, Acceptance Cr1ter1a.fot40vgr1ao‘Areas of Ca]cu]ations‘-‘No‘
consistent policy was established as to what constituted an
acceptable analytical interface between "rigorous analysis" and
"alternate analysis" boundaries (applied to all four plants).

o} 218.8, Potential Inlernal Stresses From The Tubin Adaotor Setween
Points 790-7395 = Twc WO pipe stress analysis problems may .0e
unconservative due to modeling assumptions at certa1n locat1ons on
the piping (applied to Watts Bar).

o 218.9, Pipe Clearances in the Annulus Area - Pipe clearances in the
annulus area may not be sufficient because of qrowth of the steel
containment vessel (app11ed to Watts Sar). :

2415D0-R26 (01/07/88)
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A

218.10, Deformation of Pipe Support Stanchion - Deformation of the
stanchion pipe of a particular type of pipe support could cause
additional stresses in the stanchion and process pipes (applied to
Watts Bar).

218.11, Response Spectra for Pipe Support Attached at the Interface
of Shield Wall and Auxiliary Building - A pipe support has a common
attachment between two structures with which different response
spectra are associated (applied to Watts Bar and Bellefonte).

o 218.12, Temporary Supports, Seismic Analysis - There is inadequate
control of temporary supports and inadequate consideration of the
effect of such supports on seismic qualification of piping (applied
to Browns Ferry).

<

o 218.13, Drywell Purge System Piping - An interference was identified
due to pipe movement associated with thermal and pressure growth of
the containment vessel during a design basis accident (applied to
Browns Ferry).

3.  EVALUATION PROCESS

This subcategory report is based on the information contained in the

. applicable element evaluations prepared to address the specific employee
concerns related to the issues summarized in. Section 2. The evaluation
process is summarized as follows:

3.1 Element 218.1 - Watts Bar and Sequoyah

a. Reviewed appropriate design criteria and procedures (Refs. C.02.01
through C.02.21, and €.03.01 through C.03.13).

b. Requested identification .of any problems where analysis proved that
a design previously excluded from thermal expansion analysis was not
qua]ifi$d for pipe stress or support design (Refs. C.02.22 and
C.03.14).

> e

c. Reviewed excerpts of TVA calculations (Refs. €.02.23 through
€.02.31, .and C.03.15).

d. Reviewed TVA's corrective action plans to Corrective Action Tracking
Document (CATD) 218 01 WBN 01, 218 01 WBN 02, and 218 01 SQN 01
(Refs. €.02.32 and C.03.16 through C.03.17). ’ .

-

3.2 Element 218.1 - Browns Ferry and Bellefonte

a. Evaluated concern IN-85-039-001 (revised version) only.

b. Reviewed design criteria (Refs. €.04.07,"C.05.01, and C.05.02).

"  24150-R26 (01/07/88)
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¢, Reviewed TVA's correctlva action plan to CATD 218 01 BFN 01 and
218 01 BLN 01,

3.3 Element 218.2 - Watts Bar

a. Reviewed skewed support designs from the main steam, 1ow head safety
injection, thermal barrier supply blowdown steam, and bypass steam
systems (Refs. C.06.01 through C.06.04).

b. Reviewed Design Criteria WB=DC- -40.31.9 for qu1de11nes to proper !
design of skewed supports (Ref. C.06.05). o |

c. Reviewed NBN-RAHwZOBVCNattS Bar Nuclear Plant RigorQusjAnalysis
Handbook) for guidelines to model the skewed supports into computer
. input as well as to indicate them on the stress isometric | | |
(Ref. C.06.06). ‘ L

3.4 Element 218.3 - Watts Bar

a. Reviewed the TVA requ1rements for verification of p1p1ng analyses’
performed using computer methods (Refs. C.07.01 through c.07. ]3)

b. Reviewed the checklists from a sample of computer-analyzed =
ca]mu]at1on 5y, 1nc1ud1ng one t1me-h1story calculat1on (Refs. c.07. l4 -

C.. Reviewed'TVA' correctivé action plan to CATD 218 03 W8N 01

3.5 Element 218.4

3.5.1 Watts Bar

a. Reviewed the appropriate TVA dPs1gn‘cr1ter1a and procedures
(Refs. €.09.01 through C.09.13).

b. Rev1ewe? associated NCRs, ECNs, and one PIR ‘(Refs. C 09 14 through |
C.09.22 ‘ . L

¢. Reviewed a sample of calcu]at1on reports and some’ of the a550c1ated ‘
computer analyses (Refs. C€.09.23 through €.09.27). |

d. Reviewed TVA's correctlve action plan to CATD 218 04 NBN 0] and\ I
218 04 NPS 01 (Refs. C. 09 28 and €.09.29)., ' | bl

3.5.2 Sequoyah ] Lo
a. Reviewed associated NCRs (Refsi C.08.01 ‘through C.08,09).
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b. Reviewed the Sequoyah Nuclear Plant Alternate Analysis Review
Program for suitability as stand-alone qualification of "alternate
analysis" piping (Refs. C.08.10 through C.08.28).

c. Reviewed TVA's corrective action plan to CATD 218 04 SQN 01
(Ref. CQ08.29).

3.5.3 Browns Ferry and Bellefonte

a. Reviewed the procedures to be used to.upgrade the dacumentation of
the qualification of "alternate analysis" piping for adequacy to
address the employee concerns (Refs. C.10.01 through C.10.13,
C.11.01 through C.11.18).

b. Reviewed NCRs, ECNs, SCRs, PIRs, and related documents (Refs.
C.11.19 through C.11.34, and_C.10.14 through C.10.23).

c. Reviewed a sample of calculation reports and associated drawings
(Refs. C.10.24 through C.10.40 and C.11.35 through C.11.62).

d. Reviewed TVA's corrective action plans to CATD 218‘04 BFN 01
(Ref. C.10.41), CATD 218 04 BLN 01 (Ref. C.11.63), and
CATD 218 04 BLN 02 (Ref. C.11.64).

3.6 Element 218.5 - Browns Ferry

a. Reviewed the requirements and procedures for upgrading the
qualification documentation of safety-related piping for adequacy to
address the employee concern (Refs. C.12.01 through C.12.24).

b. Reviewed a sample of calculation reports and some of the associated
computer analyses (Ref. C.12.25 through C.12.45). .

c. Reviewed TVA's corrective action plan to CATD 218 05 BFN 01
(Ref. C.12.46).

3.7 Element 218.6 - Watts Bar

a. Selected sample calculations of safety-relate& piping systems from
the list of pipe stress analyses performed by rigorous and alternate
methods (Refs. €.13.01 and C.13.02).

b. Reviewed the design calculations of the selected sample to study any
generic deficiencies in the piping stress analysis.

c. Examined the input data of the design calculations to verify proper
application of certain aspects of the piping stress analysis.

d. Reviewed TVA's corrective actidﬁ plan to CATD 218 06 WBN 01
(Ref. C.13.03). e i
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3.8 Element 218.7

3.8.1 Watts Bar, Sequoyah, and Bellefonte:
a. Reviewed past and present procedures for: 1nterfac1ng/term1nat1ng L
alternate analysis piping (Refs.:C.14.01: through C. ]4 08 c. 15001 |
through C.15.12, and C.17.01 through C.17.09).. - = | L
b, = Evaluated rigidity of a]ternaﬁe analysis ipipe spansQ(Réf.‘C;15;139.

c. Reviewed a sample of draw1ngswand calqulat1on5w(Refq. C 15 14 S |
: through C.15.19, and C.14.09 through C.14.15). = Lo

d. Reviewed TVA's correct1v9 actionipians to CATD 218 07 W8N 01
. (Ref. €.15.20), CATD 218 07 SQN 01 (Ref C.14. 16), and o
CATD 218 07 BLN 01 (Ref. C 17.10). | ol
3.8.2 Browns Ferry

a. Reviewed past and present procedures fior: 1nterfac1nq/term1nating
alternate analysis piping (Refs. C.16.01 through C.16. 06)

b. Reviewed stress analysis isometricsi far determining the types of \ |
terminations. between analysis problems (Ref. C.16.07). Lo

c. Conducted general walkdown of :all three units of the plant to | | |
observe the types of terminationisupports (Ref. C.16.07).

d. Rev1ewed TVA corrective act1on plan\to CATD 218 07 8FN o1 | I 1
(Ref. C.16.08). ‘ ‘

3.9 Element 218.8 - Watts Bar

a. Reviewed the reducer mod911ngiand stresses in unit ] calculatwon
23 68 l? and unit 2 calculat10n l3 68 7R (Refs. C 18 01 through
18.0

b. Rev1ewe? the nrOgedures for mode11ng neducers (Refs4 C 18.05 through
€.18.09

c. Reviewed the reducer mod@11ngland stresses in study analys1s of
unit 1 calculation N3-68-1R and in other represantat1ve calcu]at1ons l
(Refs. C.18.03 and C.18. 09) ‘ ‘ ‘ L

3.10 Element 218.9 - Watts Bar

a. Reviewed criteria memoranda providing ‘the pipe c]earances required
in the annulus area (Ref&. €.19.01 through C.19. 05) L
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b.

c.

d.

Interviewed the supervisor and responsible staff members on the
subject of pipe clearances in the annulus area (Ref. C.19.06).

Conducted general walkdown of unit 1 to observe the pipe clearances
in the annulus area (Ref. C.19.06).

Reviewed TVA's corrective action plan to CATD 218 09 WBN 01
(Ref. C.19.07).

3.11 Element 218.10 - Watts Bar

a.

b.

Examined the B0O0I-type pipe supports in the plant during a walkdown
of both units (Ref. C.20.01). :

Reviewed the reports on development, testing, and-use of B001-type
pipe supports (Ref. C.20.02).

Studied the findings of the plant walkdown and performed
calculations to determine the design adequacy of stanchion pipes
(Ref. C.20.03).

3.12 Element 218.11

3.12.1

al

b.

e.

g.

Watts Bar

Reviewed pipe support’drawing 72-1CS-R116, revisions O and 1
(Ref. C.21,04).

Reviewed piping isometric drawing 47A437-204, revision 2 and
"support loads table" for analysis 7208A (Drawing 85 i1 478437-428,
Rev. 0) to verify the Building Zone Designation for the support in
question.

Reviewed TVA Pipe Support Design Manual (Ref.-C.21.05) to verify
that enough guidelines existed for proper use of Building Zone
Designation as well as for attachments to structures with different
response spectra. .

Reviewed ECN 5779 (Ref. C.21.01), which was written against the
subject hanger design.

Reviewed drawing revisions 901 and 902 (Ref. C.21.04), which were
issued to incorporate ECN 5779.

Reviewed Problem Identification Report (PIR) WBNCEB8603

* (Ref. C.21.02), which addresses similar problems in other supports

and outlines the action plan to resolve the problems identified.

Reviewed TVA's corrective action plan (Ref. €.21.03) to
CATD 218 11 WBN O1.. T
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3.12.2 Bellefonte S R N B

a. Reviewed TVA $1gh1f1Cdnt Condition Report SCR BLNCEB8603
(Ref. C.22.01), which addresses the pipe support attachment to: the
building with response spectré different from the spectra used' in
the piping analysis.

b. Reviewed isometric drdw1ngs to 1ocate‘the 1dent1f1ed supports
(Ref. C.22.02). ‘

c. Examined the pipe support designidetail drawings of‘the identified
supports to verify the bu11ding attachments of the p1pP supports
(Ref. C.22.03).

*d. Reviewed the pipe stress‘ca1cu1atiohsi(Refst Cu22.04 through
© €.22.11) to verify the use of appropriate response $pectra in the
analysis compatible wmth the pipe support building attachments.

e. Reviewed TVA's correct1vu actvon p]an mo CATD 218 11 BLN ol
(Ref. C.22.12).

3.13 Element 218.12 - Browns Fer'ryi

a. Reviewed past and pre.ent procedures negard1ng‘temporary supports.
(Refs. €.23.01 and C.23.02). '

b. Reviewed reports and memoranda issued lon the procedures and:
practlces applicabie ‘to 1emporary SUpports (Refs. C. 23 03 through
C.23.05

c. Interviewed the supervisor and respons1b1e staff member of
Modiflcat1ons group on the subJect of temporary supportS‘
(Ref. C.23.06). ‘

d. Conducted general walkdown of :all three units of the plant do \ |
observe the use.of temporary supports (Ref.:C.23.06). Lo

e. Reviewed TVA's correct1ve actioniplan for ECTG e]ement 307. 04 wh1ch
contains the corrective dct1on for element 218.12. ‘ !

3.14 Element 218.13 - 8rowns Ferry’

a. Reviewed reports and memoranda issued on 'the drywe1l purge System
interference probliem (Rets. C.24.01: through C.24. 03)

b. Reviewed physical drawings (areal!drawings) - mechan1ca1 heating and
ventilating plans and sections fur the drywe]l purge svstem piping |
(Ref. C.24.04). ‘
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c. Reviewed. drywell purge piping system sketches for ECN P0384
(Ref. C.24,05).

d. Reviewed TVA's NRC IE Bulletin 79-14 program - Phase I inspection
packages concerning the drywell. purge system (Ref. C.24.07).

e. Reviewed TVA's corrective action plan to CATD 218 13 BFN 01
(Ref. C.24.06).

3.15 Subcategory Report 21800

a. Tabulated issues, findings, and corrective actions from the element
evaluations in a plant-by-plant arrangement (see Attachment B).

b. Prepared Tables 1, 2, and 3 to permit comparison and identif'ication
of common and unique issues, findings, and corrective actions among
the four plants. .

¢. Classified the findings and corrective actions from the element
‘ evaluations using the ECSP definitions.

d. On the basis of ECSP guidelines, derived the collective significance
and causes of the findings from the element evaluations.

e. Evaluated defined corrective actions to determine if additional
‘ actions are required as a result of causes found in step d.

f. Provided additional judgment or information that may not be apparent
at the element level.

4, FINDINGS

The findings from each of the 21 element evaluations for this subcategory are
contained in Attachment 8. A synopsis of the findings for each element and

plant follows.

4,1 Thermal Analysis of Piping Subjected to Temperatures Less Than 120°F -
Element 218.1

The employee concerns were valid, in part, for all four plants. "Alternate

; . analysis" piping was generally not evaluated for thermal expansion, where the

j operating temperatures fell exclusively between 20°F and 120°F. Some TVA

‘ procedures were contradictory as to the requirements for qualification of

‘ piping limited to operation between 20°F and 120°F. TVA has used one type of

‘ pipe support that may experience high thermal expansion reaction loads never
considered because of the above-described lack of stress analyses. The

‘ . . adequacy of thermal operating modes used at Watts Bar was validated by a

1 sampling program accepted by the NRC. Watts Bar procedures allowed the
acceptance of increased operating temperatures. of up to 20°F, or 10 percent,
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without further evaluation. TVA had at' one time determined that Watts Bar
pine stress calculations did not contain “current, valid" operating mode

data. The Watts Bar FSAR required an evaluation of "one time secondary
stress" that was not performed. Watts Bar procedures did not require that’
operating mode data be issued in document form.' TVA has committed to consider
"normal" and “upset" service limit environméntal temperatures for reanalysis
under the Hanger and Analysis Update Program. The environmental temperature
(150°F) for the annulus.cited by the CI'is invalid. The existing procedures i
did not require transmittal of operating mode data to piping stress analysts
in a controlled manner. “Alternate analysis" design criteria at all four
plants did not consider the range of stresses for thermal expansion and/or
thermal. "anchor movements." “The "alternate dnalysis" criteria allow the

omission of "anchor movements" parallel' to branch piping at the branch line
attachment point. ‘ S

4.2 Skewed Hangers and Struts - Ejement 218.2

The employee concern was not valid. Skewed supports were propeﬁly*designed
for skewing effects, and the skewed supports were properly modeled 'in the
stress analysis. ‘ A ‘

4.3 Verification of Rigorous Computer Analydis of Piping Systems - . = = |
Element 218.3 ‘ e R

The employee concern was valid for Watts 8ar. While not all pioing analyses
performed by computer have been verified using the verification techniques 'of '
"rigorous analysis," there is no reason that they should be. However, it was:
found that a verification checklist used for time-history dynamic analyses 'did
‘not address the analysis parameters specific to time-history analyses. Review
of one example calculation identified a 'significant deficiency in the area of !
calculation cut-off frequency that could have been prevented by an adequate |
checklist. TVA had already identified inadequacies in time-history analyses
before this review. TVA has implemented a' checklist for "simplified

analysis." One procedure was found to contain redundant instructions!'for | |
"alternate analysis" by TPIPE, A ‘

4.4 Widesoread Deficiencies Within Pipe Stress Calculations ~ Element 218.4 | |

The employee concern was factual and valid for all four plants.  TVA nad
recognized deficiencies in the qualification documentation .of some “alternate
analysis" piping and design criteria before completion.of the evaluation., @
Programs have been committed to or are under way to address these = |
deficiencies. In addition, TVA design criteria for the analysis of sdme
free-ended vent and drain lines do not properly address the seismic . &
qualification of these lines. Some design criteria or procedures, applicable
to all four plants were inadequate becadse!they brovide for analytically
decoupling branch lines by the "inertia-ratio" method without excluding short,

open-ended, flexible piping. I
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4.5 Inadequate Piping Analysis - Element 218.5

The employee concerns, which appiied to Browns Ferry only, were factual and
valid. Calculations are not presently available that document the
qualification of all Browns Ferry piping. ODeficiencies were found in sample
calculations reviewed, some of which resulted from a lack of formally defined
thermal operating modes.

4.6 -Pioing Stress Analysis - Element 218.6

The employee concern was valid for Watts Bar only. Some analyses were found
to be deficient as follows: lumped masses of pipe supports were not included,
the effects of zero period acceleration (ZPA) were not considered, structural
seismic .displacements at pipe supports were not considered, and documentation
was not complete. . ¢

4,7 Acceptance Criteria for Overlap Areas of Calculations - Element 218.7

The employee concerns were valid for all four plants. There were no
established procedures for structural overlapping for Browns Ferry. The
procedures in use for Sequoyah, Watts Bar, and Bellefonte were deficient in
the justification of the use of a three-way restraint as an analysis boundary
and, at WBN and BLN, they were not consistent in their requirements.

4.8 Potential Internal Stresses from the Tubing Adaptor Between Points
/90-795 - Element 218.8

The employee concern was valid for Watts Bar unit 1 only. Reanalysis using
conservative modeling of the "tubing adaptor" (reducer-insert) for unit 1
demonstrated that the analysis of record was unconservative. The conservative
reanalysis demonstrated that the piping was qualified, however. The concern
was not factual for unit 2.

4,9 Pipe Clearances in the Annulus Area - Element 218.9

The employee concern was valid for Watts Bar only. The containment vessel
thermal movements were established, but there was no coordinated program to
assure sufficient clearances. Walkdowns actually performed were not properily
documented. .

The evaluators performed a partial walkdown in the annulus area and found
instances where sufficient clearances were not maintained. A similar
condition of insufficient clearances can .occur inside the containment vessel
as well as in the annulus because of inward movement of the steel containment.

4,10 Deformation of Pipe Support Stanchion - Element 218.10

The employee concern was not valid. The evaluators performed a wa]kdown'at

Watts 8ar, and the only deformation of stanchions observed was slight ovality

at the free ends. This slight deformation is insignificant to the adequacy of
{

L& g,
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4.11 Response Spectra for Pipe Support Attached at the Interfecejof‘Shie1d I
Wall_and Auxiliary 8u1lding - Element 218. 11 S

The employee concern, appliicable on]y to Watts Bar :and Be11efonte was valid. !
For Watts Bar, although the evaluators found no evidence, from the information
reviewed, that the subject support was ever designed w1th a "conmmon attachment
between the shield wall and the Auxiliary Building," they did find that the'
support was attached to a building other than the one specified in the piping |
analysis. TVA has issued a problem identification report to review other pipe
supports that may be affected. The evaluators observed that the consideration
of proper building attachment was not emphas1zed 1n sufflc1ent detail inITVA's
Pipe Support Design Manual. ‘ P

For Bellefonte, a support was found with an attachment between two buildings,
the relative motion of the two buildings was not/ considered for thei design of
the piping or the support, and the enve]ope response speetra appl1cable to ! !
both buildings was not used in the piping analysis. . coo

4,12 Temoorary Support Seismic Ana]ys1s - Element 218‘12

The employee concern was valid, in- part for Browns Ferry During the uniti3
outage in 1983, there were no programmatnc‘coﬂtro1s or documentation for the
installation and removal of temporary supports. ' The current procedures | 1| |
provide adequate controls for tracking temporary supports during outages. '
However, current procedure< do not establish any: requmrements for the:! 1 1 |
qualification of piping systems dur1ng the time when seismic supports are
removed.

4.13 Drywell Purge System Piping Interference in DBA - Element 2W8.13\ Lo

The emoloyee concern is valid for Browns Ferry. On unit 2, there is a P
potential interference between a pipe support and a pipe. The interference
would occur as a result of pressure and thermal growth of the containment
during a design basis accident. On units 2 and 3, the box-frame-type pipe
supports do not provide sufficient clearances for the upward movement of the
18-inch drywell purge system-pipes that would occur because of pressure and
thermal growth of the containment dur1ng\ design basis accident.

4.14 Summary of Findings

The findings have been classified as shown in Table 1. C(lass A and 8 findings
indicate there is no problem and that corrective action is not required.

Class C, D, and € findings require corrective actions. The corrective action
class, def1ned in the 'Glossary Supplement, is identified in the fable by the
numeral combined with the finding class. For example, the designation D1 in
Tahble 1 indicates that the evaluated issue was found to be valid (finding
Class D) and that a corrective action involving some type of hardwar or plant
modification is required (correct1ve action Class 1).
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Where more than one "finding/corrective action” classification is listed in
Table 1 for a single "issue/finding," Table 2 counts only one: the most
significant of any of the definitions presented at the end of Table 1 that are
applicable to that "issue/finding."

5. CORRECTIVE ACTIONS

éynonses of the corrective actions applicable to each element within this
subcategory are presented in the following subsections. TVA corrective
actions are described in detail in Attachment B to this subcategory report.

5.1 Thermal Analysis of Piping Subjected to Temperatures Less Than 120°F -
Element 218.1 :

L3

For Watts Bar, revise piping analysis design criteria to address thermal
analysis for temperatures from 20 to 120°F. Revise documents (e.g., Rigorous
Analysis Handbook) to remove universal exemptions from requirements for
requalification. Revise all applicable TVA documents, as necessary, to remove
inconsistencies between licensing basis and design. Require operating mode
definitions to be issued in calculation form for the complete reanalysis to be
required by the Hanger and Analysis Update Program. Revise a procedure to
allow calculations to be used to transfer design data. For all plants,
"alternate analysis" design criteria will be revised to clearly require
evaluation and documentation of the secondary stress range. Existing
calculations will be conformed to the revised criteria.

5.2 Verification of Rigorous Computer Analysis of Piping Systems -
Element 218.3

For Watts Bar, revise a procedure to delete redundant instructions for
"alternate analysis" by TPIPE. Revise another procedure to no-longer-require
a checklist for verification of complex analyses. Re-perform time-history
stress analyses using the "direct-integration” method.

5.3. Widespread Deficiencies Within Pipe Stress Calculations - Element 218.4

For Sequoyah, revise a orocedure to require that documeptation be developed in
Phase II of the Alternata Analysis Review Program to demonstrate that ail
design requirements are met for all alternately analyzed piping and to require
that support spacings meet design requirements. The evaluation team nas
verified the complietion of this corrective action (see 8LT-209, 05/11/87).

For Watts Bar, revise a procedure to delete redundant instructions-for
“alternate analysis" by TPIPE and to clarify valve qualification

requirements. Revise analysis handbook to include instructions for
documenting discrepancies in dates of analyses verifications. Revise
applicable documents to assure that transient mechanical loadings are properly
evaluated. Review all "alternate analysis" calculations to assure that the

Vv.r':ffév T
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dates of verification documentation do not predate their respective subject
calculations. "Address" (i.e., properly perform) water-hammer analyses when
all analyses are re-performed as part of the Hanger and Analysis Update
Program. ‘ ' L

For Browns Ferry, revise the design criteria for seismic class I piping fless |
than 2-1/2 inches in diameter; perform & walkdown and evaluation of aisample !
of such piping; qua11fy and document existing seismic class II p1p1ng\1e$5\ |
than 2-1/2 inches in diameter as per a significant ‘condition report; revise
the "Torus Integrity Long-Term Program, Plant Unique Analysis Report”; review!
torus-attached piping analyses to |dent1fy all cases of ca]cu%ated overstress
and correct.

For Bellefonte, revise design criteria; revise an NCR; revise "alternate

analysis” calculations to eliminate. axial snubbers in-line with riqgid: P
restraints; evaluate for pipe break any‘"high‘energy"‘piping greater than | |
‘1 inch in diameter currently classified as "alternate"; modify tubing drawings
to show seismic class1fmcat1ons, requalifyiany tubing not previously. qualified
to the correct seismic classification; incorporate lug stress evaluations into
"alternate analysis" calculations; issue three designicriteria documents. ‘

For all plants, revise design cr1t9r1a to provide acceptable techn1qu&s for
dynamic analysis of flexible, open-ended branch lines. i

5.4 Inadequate Piping Analysis - Element 218.5 !

For Browns Ferry, generate ca1cu1af1ons demonstrating' the qual1f1cat1on of a]ﬂ
safety-related piping less than 2-1/2 inchés in diameter; revise one ‘
calculation to "clarify and justify" the thermal analysis; revise design
criteria; formally define and document thermal modes for all ¢aféty-relafed
piping qualified by a program for "“as-built" reconciliation; review piping
outside the scope of that program for conformance with the new thermal modes. |

5.5 Piping Stress Analysis - E]ement 218.6

For Watts Bar, revise design criteria and Rigorous Ana1y51s Handbook to $how
how to account for zero.period acceleration (ZPA). ' Revise design 'documents! to
assure that support weights are considered 'in! future analyses. Incorporate
o1pe support component weights, where applicable, in reana]yses fo be
performed under Hanger and Analysis Update Program.

Perform seismic anchor motion ana]yses as per the Rigorous And]y?ls Handbook |
during the Hanger and Analysis Update Program, Evaluate analysis to 1ncludp
the effects of ZPA. Revise and relssue pipe support designs. -~ . | Lo

5.6 ‘Acceptance Criteria for Overlap Areas .of Calculations - Element 218.7

For Sequoyah, revise Rigorous Analysis Handbook to require A
"r1gorous"/"a1ternate" interfaces to be anchored unless otherwise approved by
the technical supervisor. Evaluate selected "worst case" prob]ems.‘ If !
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significant increases in stress levels are revealed, evaluate any proolems
with low stress margins that may be affected. The evaluation team has
verified completion of this corrective action (see BLT-343, 07/24/87).

For Watts Bar, revise criteria documents to require termination of “r1gorous
analysis" by either (1) ancnor, (2) inertia ratio of 25 for decoupled piping
of adequate flexibility, (3) overlapoina, or (4) flexible hose. Reanalyze
problems not terminated by one of the four methods described above.

For Browns Ferry, "add a section to the Rigorous Analysis Handbook defining
structural overlap requirements at analysis problem boundaries"; perform
structural overlapping for the purposes of a program for as-built
reconciliation as per the new section to be added to the Rigorous Analysis
Handbook as above. )

For Bellefonte, revise design criteria; review and revise rigorous analysis
interfaces to revised criteria; revise two NCRs and a problem identification
report.

5.7 Pipe Clearances in the Annulus Area - Element 218.9

For Watts Bar, determine, evaluate, and resolve potential interferences to
growth of steel containment vessel.

5.8 Response Spectra for Pipe Supoort Attached at the Interface of Shield
Wall and Auxiliary Building - tlement 218,11

For Watts Bar, revise the Pipe Support Design Manual to emohasize that it is
the responsibility of the pipe support designers .and checkers to assure that
pipe supports are attached to the correct structure. Review all pipe supoorts
close to two or more seismic response spectra zones. If any supports are
attached to the wrong structures, revise the piping analysis or modify the
supports accordingly.

For Bellefonte, review pipe supports in close oroximity to two or more seismic
zones; revise Pipe Support Design Manual.

5.9 Temporary Support Seismic Analysis - Element 218.12

TVA elected to assume responsibility for presaration of the corrective action
tracking documents (CATDs) and corrective action plans (CAPs) for element
218.12(C). TVA requested (Ref. C.23.07) that the evaluators include the TVA
CAP for element 307.04 in the element evaluation for element 218. IZ(C) It is
quoted below for reference purposes only.

.CATD 307 04 BFN O1

“A. DOetermine enveloping pipe support confiqurations which may have
existed during the 1983 outage of unit;3.RHR Loop I.

"8. Evaluate confﬂburations,identified in (A.) above for pipe stress,
support loads, and nozzle loads.
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"C. Determine additional corrective action, if required, based on | |
results of (B.) above. Additional ¢orrect1ve action may include ! |
1nspect1ons and/or modifications: '

"This work should ‘be completed prior to unit 3 startup.

"Note: A similar situation exists: on unit 1 and is being handled under ECP
Investigation Report Concern ECP 86 8F-566-001.," L !

CATD 307 04 BFN 02

"Modifications will initiate a correct1ve action report (CAR): 1dent1fy1nq the |
above [on CATD 307 04 BFN 02] adverse condition.’ Modifications shall propose,
as a corrective action, that a walkdown of the RHR syetem be performed to
verify the removal of all temporary supportis.® 1 i ;

“During the close out process ensure that a CAQR is ihitiatedg" S

CATD 307 04 BFN 03.

"(A) MAI-23 is being revised to include [a] precaution statement for | |
installing, removing, and/or modifying supports on operating systems
(in approval cycle). ‘ : o

“(8) The USQD is part of the ECN, therefore, it is included in the
workplan that removes the support, if the system is 1noperab1e. If
removal on operable system precaution statement r equ1res a specific !
UsSQD. [incomplete sentence]

"(C) Temporary supports have 2nd party verification -of 1nstdl1at10n 'and.
removal in a PORC aporoved instruction (MAI-23), therefore, a TACF
is not applicabie as long as MAI-23 is the referenced document."

5.10 Drywell Purge System Piping Interference‘in DBA - Eﬂement:218.13

For Browns Ferry, remove two.pipe supportS‘and requalify the pipfng¢

5.11 Summary of Subcategory Correct1ve Actions

These corrective actions also appear in Table 3, along, with the1r corresponding
find1nq/correct1ve action classifications. The table ‘indicates the: plant or
plants to-which a corrective action is applicable by the Correct1ve Action
Tracking Document (CATD) number in the CATD column. The table also identifies
which corrective actions are significant, what effect may result from them
(viz., change’ in-documentation, hardware, or design margin), and whether they
are already known to be required (class1f1ed "actual") or only may be. required
depending on the outcome of further TVA evaluations (classified “potential").
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Fifty-nine corrective actions are associated with this subcategory. Of the 13
elements in this subcategory, three require no corrective action (218.2,
218.8, and 218.10). The element requiring the largest number of corrective
actions is 218.1, "Thermal Analysis of Piping Subjected to Temperature Less
Than 120°F," which has 16.

The evaluation team found the corrective action plans received and summarized
‘ in Attachment B, excluding those for BFN element. 218.12, which are to be
! addressed by TVA under element 307.4, to -be acceptable to resoive the findings.

6.  CAUSES

Table 3 identifies a cause of the finding underlying each corrective action.

! The most important cause of negative findings in this subcategory is *
"Engineering Error." This cause is followed closely by "Inadequate
Procedures.”" Less frequent causes were "Inadequate Calculations," "Inadequate
Design Bases," "Inadequate Communication," and "Failure to Follow Procedures."

The causes have been divided into three groups: management effectiveness,
desian orocess effectiveness, and technical adequacy. Thirty causes are in
the management effectiveness category, 12 are in the design process category,
.and 19 are in the technical adequacy category.

Most of the negative findings in the management effectiveness category
resulted from "Inadequate Procedures."” TVA has originated and implemented
many procedural documents, some called "criteria" by TVA, applicadble to the
desian of safety-related piping systems. Such "criteria" documents were
counted as "procedures" for the purposes of Table 3.

. The neqative findings in the design process effectiveness category resulted ,
equally from "Inadequate Design Bases" and "Inadequate Calculations."”
Examoles of "Inadequate Design Bases" are design c¢riteria and procedures that
allow universal exemptions from licensing requirements (e.g., see
Attachment B, element 218.1 for Yatts 3ar, issue "d," findings and corrective
actions) and design criteria and procedures that contain invalid analysis
tachniaues (e.q., see Attachment B, element 218.7 for Sequoyah, issue “b,"
findinas and corrective actions). .

The neqative findings in the technical adequacy category resulted exclusively
from "Engineering Errors." These errors were caused, in part, by instances of
an aonarent lack of knowledge of engineering princinles as follows: (a) lack

, of orover aoolication of the principles of dynamics used to establish analysis
oarameters critical to time-history stress analyses such as for water hammer
loading (element 218.3, WBN), (b) invalid application of engineering
orinciples used to reduce calculated expansion stresses ‘(element 218.5 8FN), -
{c) performance of "seismic anchor motion" (SAM) analyses using improper

o maa?itude and phasing of pipe suoport and attachment motions (element 218.6

WBN) .

B
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Some engineering errors resulted from a lack of attention to detail (sée also |
Attachment 8, element 218.4 for Watts Bar, findings, paragraph 4, and | | | |
corrective actions, paragraph 3) as follows: (a) failure to include all
"normal" and “"upset" service limit thermal operating modes in the :
determination of maximum range of moments for secondary stress evaluations
(element 218.5 BFN), (b) failure to prevent interferences that could have
resulted from expansion of the steel containment vessel during a design basi's
accident (element 218.9 WBN), and (c) design of pipe supports for attachment
to a different seismic zone than that considered in the piping analysis =
(element 218.11 WBN, BLN). S T

7. COLLECTIVE SIGNIFICANCE

The results of the evaluations conducted for this subcategory reveal
significant deficiencies, many with the potential for hardware changes. These
deficiencies were generally caused by failure to adequately or'competently =~
plan and perform pipe stress analyses.. = ' ' = = S

The corrective actions to be completed involve further evaluations, | | [ |
re-performance of calculations, and revisions to criteria and procedures.! The! !
majority of corrective actions apply to Watts Bar. 'However, it should be: @ @
-noted that twice as many issues were evaluated for Watts Bar as for any other
plant. Nearly all of the corrective actions resulting from engineering errors |
are required for Watts Bar. The more significant engineering errors were:
failure to perform time-history analyses to a sufficient high-frequency limit;
inappropriately excluding branch piping from a'time-history analysis; =~ = =
neqlecting "rigid-region" (i.e., frequencies above thelamplified portion of ' @ | =
the seismic response spectra) seismic response; incorrectly performing | P
analysis of relative support motions due. to earthquake; terminating computer
models of piping at a 3-way support where piping extends beyond such support;
failure to assure clearances between piping ‘and supports attached to different
building structures; and the existence of supports attached to structures in
the wrong seismic zone. Any of these engineering' errors ¢ould resuit in the!
underprediction of pipe stress and support loads. The evaluation team's
Jjudgement as ‘to the significance of individual corrective actions is listed in
the last three columns of Table 3. ]

The TVA Revised Corporate Nuclear Performance Plan (RCNPP; Ref. C.01.04) l
describes corrective actions for problems in the design control and

confiquration control areas. Correction of these problems includes o
orqanizational changes that clearly define the 'technical responsibilities of -

the project engineer and of the discipline branch chief engineers to monitor

and control technical performance. The discipline branch chiefs are

responsible for conducting technical reviews of the design parameters of the
major plant systems to evaluate the quality, technical accuracy and adequacy,

and the economy of the products and services for which they are responsible.
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These reviews are scheduled by the branch chief at a point when an area in the
design nears completion and before approval for use., The RCNPP describes a
new organization, Engineering Assurance (EA), that is established within ONE
and reports to Nuclear Quality Assurance for Quality Assurance related
matters. One function of EA is to "conduct in-depth technical audits,
utilizing engineering expertise outside EA as necessary to assess the
technical adequacy of the work." Such audits will provide feedback to
engineering management on technical performance for further action, as
necessary. When circumstances warrant it, EA has the authority to order a
work stoppage.

The organizational changes being made to clarify technical responsibilities to
monitor and control technical performance should improve the quality of the
piping design process. In addition, the establishment of EA should result in
greater probability of adequate design quality.

The findings of this subcategory, .along with the observation made on
engineering errors for Watts Bar, are combined with the findings of other
subcategory reports and broadly evaluated in the Engineering category report.

o ontad
PR A
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218.1

218.2

218.3

218.4

218.5

218.6

TABLE 1
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Findinq/Corkective

24150-R26 (01/07/88)

‘ ‘ Issue/ ’ Action Class*
Element - Finding** SUN' "WBN = BFN BLN. ,
Thermal Analysis of Piping a A 02 . D2*xx  D2kxx
Subjected to Temperatures: @ | ! le | 06 @ ' D6***  Qpr*x
Less Than 120°F ] - c2 - -
A8 - -
c A A - -
d A oz - -
- ce6 - ‘ -
e A 02 . - -
f A 2 - -
g 02 A - -
h - p2 - - -
- 06 - -
Skewed Hangers ] a !l - A . -
and Struts e Co
Verification of Rigorous = a '~ ' =~ € - -
Computer Analysis of ‘ bbb e o0 020 - -
Piping Systems oo e ¢s5 - -
Widespread Oeficiencies =~ = da i | { 102 @ D2 @ D2 02
Within Pipe Stress - 06 . 06 06
Calculations o e V5 + - -
Inadequate Piping Y Y R S P A O -
Analysis ] b - = 06 -
: - - 02 -
Piping Stress Analysis =~ ' a | | | '« ' D6 ' = -
- 02 - -
- c6 -~ -
- cs - -
- 05 . .= -




TVA EMPLOYEE CONCERNS REPQRT NUMBER: 21800
SPECIAL PROGRAM REVISION NUMBER: 3

‘ Page 25 of 37

TABLE 1 (Cont'd)

) Finding/Corrective
. Issue/ Action Class*
i Element Finding** SQN WBN BEN BLN
218.7 Acceptance Criteria for a A 8 02 02
Overlap Areas of Calculation b D2 02 02 02
06 OE] 06 06
c - A - -
218.8 Potential Internal Stresses a - 8 - -
From The Tubing Adaptor b - A - -
) Between Points 790-795
. 218.9 Pipe Clearances in the a - 06 - -
Annulus Area
\ 218.10 Deformation of Pipe a - A - -
Support Stanchion
218.11 Response Spectra for Pipe a - D2 - C6
Support Attached at the - D6 - -
Interface of Shield Wall
and Auxiliary Building
“ 218.12 Temporary Supports, S a - - 03 -
Seismic Analysis - - 02 -
b D6
218,13 Orywell Purge System a - - 06 -
' Piping
. *Classification of Findings and Corrective Actions
A. [Issue not valid. 1.. Hardware
! . o corrective action required. 2. Procedure
! 8. Issue valid but consequences acceptable. 3. fJocumentation
- No corrective action required. T 4, Training
C. Issue valid. Corrective action 5. Analysis .
initiated before ECTG evaluation. 6. Evaluation
0. Issue valid. Corrective action 7. Qther

taken as a result of ECTG evaluation.
E. Peripheral issue uncovered during ECTG
evaluation. Corrective action required.

**Defined in Attachment 8.

*** Revised version. of concern IN-85-039-001
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- TABLE 2
FINDINGS SUMMARY

Plant

Classification of Findings =~ = | | | ,SQN WBN BFN. B8LN Total
A. Issue not valid. No corrective o 070 e, 0.0 13
action required. ‘ T T T A
8. Issue valid but consequences acceptabﬂe. '0 3. 0 0 = 3
No corrective action required. e
C.  Issue valid. Corrective action | | | 10/ 10/ 1 1 2
initiated before ECTG evaluation. Lo
, - 0. Issue valid. Corrective action taken! | 13/ 11/ 8 4 26
as a result of ECTG evaluation. . ‘ Lo
€. Peripheral issue uncovered dur1ng 0 200 10 00 0
ECTG evaluation.. Corrective act1od I
required. | \ ‘
Total j 10 20 9 5 34
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.V 1 . CAUSES OF NEGATIVE FINOINGS ¢ ) |
. - I ; ; [ VECHNICAL | |
. ] HANAGEMERT EFFECTIVENESS DESIGN PROCESS EFFECTIVERESS | ADEQUACY | 1
i ; Y L 24 .31 4] 51 61 71 81 9 10 ) v ] 12 | 13 ) 4 s )| |
-t |Frag- | | |Proce-{Inade-| 1 | Inade- |Engrg [Desigallnsuf.] Stgnifi- |
- > FINOING/ |sented] Inade-| Inade-|dures [quate [Un- |- Inade- quate | Lack |Judgat|Crit/ |Verif [Stds cance of |
e CORRECTIVE |0rgan-|quate |quate |Not  |Com- |timely]Lack Jquate |Inade-|As-blt] of | not ]Cosait|Docu- |Not Corrective|
L ACTION jiza- | Q- |Proce-|fol- |Jeouni- JRes of |of Hgt|Design]quate [Recon-|Desfgn]Docu- | Mot |senta:|Fol- [Eagrg |Vendor] Actfonst |
- ELEM CLASS.** CORRECTIVE ACTION CAID Jtton [trng ldures lowed Jcation]lssues|Atten JBases {Calcs |cil. [Detad) mented] Met |tlon {lowed (Evror |Error | O J H ] H
{ - ‘ : | i |
: - 218.) 02 Include requiresents for stress 5Qx o1 I I 1 x Ate]e
.’ range evaluatfons fn Phase 1l of [ |
- . the AARP, ' | |
.. | |
s D2 Issue a CAQR to ensure existidg  SQu O} | | X | Alp)e
. " calculations consider stress | | | |
. -= ringe. | | | } . |
i | | | | | i | | | | ] | |
A - 02 Revise piping analysis desfgn KEx 0 | | | x |} | ] | | | | Alp]e
: - criteria to address thermal | | | | | | } | i |
v . . analysis for tezperatures froa | ] | | | f | | | |
: 20°F to 120°F. | | i | | I i i | ] | | | | | | I
oo | 1 | | I | | } l | | | | | i B
N . D6 Confora calculatfons to revised wBN O} o } | x | | ] ! plele
- design criteria. | | | | |
-, : | | l | |
€2 Retired superseded procedural HEN 01 | } x | | | | «|l-1- 4
o . docuzent. | 1 | i | |
. | | | { | | .
Y, D2 Revise docudents {e.g., Rigorous W8k O) | | | | S| | | I 1 Alp]rP
< Analysis Handbook) to remove | | | | i | | | | | i
. universal exeazptions froa | | | | | | | I i | | | |
.- requireaents for requalification. i | i ] | ] | | |
. _— | l :
€6 Conducted a suspling progras BN 01 | i = I X = = = a]-]-
K which verified adequacy of 1 | | | | | | |
-~ existing operating oodes. . | | | | ] | i | | i
: : [ | | | ] | | | | ’
0 . D2 Revise all TVA docusents, as Wsn 01 | | 1 | x | | L | AlpP|P
- necessiry, to resove | | | | | | ] | | | I 1
* fnconsistencies between | i i ] ] | ] | | | i [
r ' licensing basis and design. i | | | i | | | | |
* | ] | | | | | | | |
. 02  Require operating mode wBx 01 | | ] | | x | | | | | Ale e
'. defiattions to be {ssued in | | i | | | | | | | 1 | | | | I 1
: , calculation fora for the | l i | | | ] | l | | | ! | | I |
" cozplete reanalysts to be | ] | | | | | | | | | | i | I I 1
. . required by the Hanger and | | | | | | | | | ( i i | | | | | | | |
. Analysis Update Prograa, i | | | | | ] | | i | | | | | I | I 111
.. | | | | | /| | i | | | | | | | l [ I
. | L | | | | | | | | ! | | | | | | Y T
“: « Defined in the Glossary Suppleaeat.
-! ** Defined in Tavle ). o
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| | | i l | | | | | | |
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U ST SRR RN RUR RN SR R N 1 1. N
‘06 " Confora calculations to revised tx 0l | i | x ) | ] | I plr|e
criterta, I | | | 1 | | ! b
| l | | | | | |
B2 Revise design criteria to LU | | P x 1 i t 1 L 3 3 - tate -
consider stress range. | | | | | | { ] | |
AU [ E N T T R b SRR S S SRR
D§ Confuram calculations to revised BLN'Ul | 1 B | | I ) | | | | | } | | jejeigre
eriteria, 1 i i § i i i i I i I I I I ] I Frr
] | | | | | | | | | | L L. L N N A
2183 €2 lsplemated checkidit for WK Ui i i ix 1 I | | | I | i 1al-1-
*sioplified analysis® | | | 1 | { | | 1 l ! | |
| | | | | | | | | | | | l
02  Revise WBEP-EP 43.2) to delete MW U) ! ! I x 1 | ! | ! ! Lo i Ab-I-
redundant Instructions for I | | | | | | | | | | I
®alternate analysis® by IPIVE. ' 1 | 1 | 1 ! 1 | ! 14 i i i i
| i | | | | | | | | | | | 111
D2 Revise CEB-LP 21.42 to with 11 ! ! | H H i i i i i - i I IAL-1+
no-longer-require a checklist Looroor i | [ T i t L L
for veeification of complex - RN RN R RN REREEN SR & T L 1 S A A
analyses. R N R R S A R R T A T S [ R S A
i i i | | | | | | | | i | | | [ T I
€5  Re-pecform tiscenistory stress L | i | | 1 I- i 1 i 1 ] l bx b Latale
analyses osing the I | I I I | | i | I 1 I i i i i i
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4 A A A A T A A A S A A A A A A L A
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v 21 31 4 s 1. 61 12 8 9 10 11 12 13 14 15 16 17 | ]
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¢ Defined In the Glossary Supplement.

** Defined In ladle 3. *
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CAUSES OF NEGATIVE FINDINGS ¢
| | TECKNICAL

. . FANAGEMENT EFFECTIVERESS DESIGN PROCESS EFFECTIVERESS ADEQUACY

1 | 2] 3 4 | 5 6 | 12 8 | 9 1 10 1) 12 13 1] 15 16 [})

{Frag- | = | Proce-jlnade~| = | i [1nade- Engrg [Design]lnsuf. Signifi-
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2185 €3 Calculations for safety-related Bfx vl
piping less than 2-1/2 trches in
diameter are befng created.

X4
-

' DS A 25.83% overstress in one 6Fn vl
calculation will be resolved by

the corrective action plaa for

BFM elexent 218.4.

i D6 A calculation with a deleted 6FA 0
& thermal mode will bs revised.
- . AVl therma) smodes for the core
B spray systea will de formally
¢ def ined.

]

———
>
—
~

02 Revise design criteria. . BfK vl
Formally define thermal
operating sodes for o)l
safety-related piping.

———
»

S —— — . i G — —— — — — ———— — U S — p—
>
a4
<

>
>
-
o

218.6 06 Incorporate pipe support Wi Ul
coeponent weights in reanalyses
to be performed under Hanger and
Analysis Update Progras,

»
>
[ ]
[

U2 Revise design docusents to RGN U1
assure support welghts are
considered 1n future snalyses. -

- ne

>
L]
L]
L]

C6 Perform & pardsetric study to KN Ll
' estadblish procedures for 2PA

andlysis.

——
>
————
<
———
“©

- €6  Evaluste analysis to dnclude the WiN Ul
o effects of IPA.

. €S Revise and retssue pipe support kN Ul
. desigas,

e e e i e G e s e e
e e et e . e e
o e s e o e s e
—

.

>
e e e e e e e e

>

-

~

@ * Defined in tne Glossary Supplement,

s Defined (n Tadle 1. .
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CAUSES OF REGATIVE FINDINGS
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MANAGEMENT EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS
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TECRNICAL |
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| Corrective|
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DS  Overlapping will be performed as wfN 0
per the revision to the rigorous
analysts handdboor required by
SCREFNCEBBSIL, RO for the
analyses required by Phase 11 of
the EFEP-PI Bo-05 progrea.
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D2 Revise design criterfa. BLx 0l

D§  Revise design criterta and a0}
. conform calculations,

218.9 06 Determine, evaluate, #nd resolve wix O} -
potential interferences to

growth of steel contafnment
vessel.
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218.11 D2  Revise Pipe Support Design wbn Ul |
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06 Review all pipe supports in NEN U
close proxiaity to two or sore
seismic response spectra zones.
If any supporls ere found to be
attached Lo Lhe wrong
structures, revise the plping
analysis or sodily the supports
accordingly.

€6 Evaluate existing designs, byl
resnslyze and, i necessary,
o0dily supports. Add seismic
tone information Lo pipe stress
fsoectrics. Revise pipe
sSupports design minvil.
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s Defined tn the Glossary Supplement,
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@ . .
' GLOSSARY SUPPLEMENT
o ' FOR THE ENGINEERING CATEGORY

Causes of Negative Findings - the causes for findings that require corrective
action are categorized 'as follows:

1. Fragmented organization - Lines of authority, responsibility, and
accountability were not clearly defined.

2. Inadequate quality (Q) training - Personnel were not fully trained
in the procedures established for design process control and in the
maintenance of design documents, including audits.

3. Inadequate procedures - Design and modification control methods and
procedures were deficient in establishing requirements and did not
ensure an effective design control program in some areas.

4, Procedures not followed - Existing procedures controlling the design
process were not fully adhered to.

5. Inadequate communications - Communication, coordination, and
cooperation were not fully effective in supplying needed information
within plants, between plants and organizations (e.g., Engineering,
Construction, Licensing, and Operations), and between

. interorganizational disciplines and departments.

6. Untimely resolution of issues - Problems were not resolved in a
timely manner, and their resolution was not aggressively pursued.

7. Lack of management attention - There was a lack of management
attention in ensuring that programs -required for an effective design
process were established and implemented.

8. Inadequate design bases - Design bases were lacking, vague, or
incomplete for design execution and verification and for design
{ change evaluation.

9. Tnadequate calculations - Design calculations were incomplete, used
incorrect input or assumptions, or otherwise failed to fully
demonstrate compliance with design requirements or support design
output documents.

10. Inadequate as-built reconciliation - Reconciliation of design and
Ticensing documents with plant as-built condition was lacking or
incomplete. *

. 2415D-R26 (01/07/88)
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3

11. Lack of design detail - Detail in design output documents was | | |
insutficient to ensure compliance with design requirements.: 1 1 1 |

12. Failure to document englheer1h§ judgments - Documentation justifying
engineering judgments used 1n the desﬂgn process was lacking or 1
incomplete. S C .

13. Design cr1ter1a/comm1tments not mpt - 0e81qn cr1ter1a or licensing !
commitments were not rnet. ‘

14. Insufficient verification documentation - Documentat1on (Q) was |
insufficient to audit the adequacy of design and 1nsta11at1on. Lo

15. Standards not followed - Code! or\1ndu$try standards and practices
were not complied with. |

16. Engineering error - There were errors or-oversights in the
ssumpt1on., methodo]ogy, or Judgments used in the des1gn process.

17. Vendor error - Vendor des1gn or supplied items were def1c1ent for
the intended purpose. :

Classification of Corrective Act1ons‘- corregtive actions are class1f1ed as
belonging to one or more of the following groups: & | L b

1.  Hardware - physical olant changes
. Procedure - changed or génerated;a;prqcedure

Documentation - affected QA records |

Training - required pPrsonnel education

Analysis - required design calculations, etc., to resolve

a O +> (74} n
*

. Evaluation - fnitial rorrect1ve action plan 1nd1cated 'a need to
evaluate the issue before a definitive plan could be established.
Thprerore, aill nardware, procedure, etc., changes are ‘not yet known

7. Other - items not listed above

2415D-R26 (01/07/88)
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Peripheral Finding (Issue) - A negative finding that does not result directly

from an employee concern but that was uncovered during the process of
evaluating an employee concern. B8y definition, peripheral findings (issues)
require corrective action.

Significance of Coréective Actions - Significance is rated in Table 3 in

accordance with the type or types of changes that may -be expected to result
from the corrective actions. Changes are categorized as follows:

0 Documentation change (0) - This is a change to.any design input or
output document (e.g., drawing, specification, calculation, or
procedure) that does not result in a significant reduction in design
margin.

0 Change in design margin (M) - This is a change in design

’ interpretation (minimum requirement vs actual capability) that
results in a significant (outside normal limits of expected
accuracy) change in the design margin. A1l designs include margins
to allow for error and unforeseeable events. Changes in design
margins are a normal and acceptable part of the design and
construction process as long as the final design margins satisfy
regulatory requirements and applicable codes and standards.

o] Change of hardware (H) - This is a physical change to an existing
plant structure or component that results from a change in the
design basis, or that is required to correct an initially inadequate
design or design error.

If the change resulting from the corrective actions is judged to be

significant, either an "A" for actual or "P" for potential is entered into the
appropriate column of Table 3. Actual is distinguished from potential because
corrective actions are not complete and, consequently, the scope of required
changes may not be known. Corrective actions are judged to be significant if
the resultant changes affect the overall quality, performance, or margin of a
safety-related structure, system, or component.

2415D-R26 (01/07/88)
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. TVA EMPLOYEE CONCERNS REPORT NUMBER: 21800
0 SPECIAL PROGRAM REVISION NUMBER: 3

Page A-1 of 5

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY. 21800

Attachment A -- lists, by element,. each employee concern evaluated in the
subcategory. The concern number is given along with notation of any other
. element or category with which the concern is shared, the plant sites to which
: it could be applicable are noted, the concern is quoted as received by TVA, and
: is characterized as safety related, not safety related, or safety significant.

Vg 2
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X X
X X
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X
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REVISION KUMBER: 3
PAGE A-2 UF 5

-CONCERN DESCRIPTIONA

“Ine Cl stated that large bore pipe is analyzed by 'SAGS' without
considering thermal effects. The *'T-PIPE* (A tee connection between
small & large bore pipe) considered thermal effects. The CI feels the
entire large bore analysis should consider the thermal effect in order
to be coapatible with bore [sic]) *T-PIPE* analysis.” (SR)

Original Version:
“In violation of ASME, thermal stres
piping systems for WBNP Unit #1.*

Revised Yersion

“On Watis Bar unit 1 thermal stress {for range-of thermal moments)
class 243 (ASME) was not consistently done in accordance with code
requirements. Piping system alternate analyses CEB 76-5 & SCT 82-18
were used however, they do not address the range of thermal moments
caused by thermal stress. For unit 2 analysis the “T* pipe stress
program is belnq utilized which addresses a range of thermal moments
thru evaluation® (SR}

*Watts Bar Unit ), therwmal analysis desugn (pipe stress) of some
packages for unich thermal analysis has been uritten of f completely
for temperatures between 40 UG, F-120 0G. F.* (5R)

*During the exit interview, the Ci stated that the procedure for
operational mode {for piping analysis) does not require an evaluation
for thermal condition cnanges. These should be evaluated on a
case-by-case basis. The procedure should be revised as needed.® (SS)

“During the exit. interview the Cl stated that Operat

e L1 stated Made nrauinn:

!\ﬂ
0p ng Mo
have not been looked at for all subsequent analy sis. Site group, not
atlowed- o evaluate impact of the correct *Op Hode® in the recor
analysis. In the annulus area, the temperature can go to 150°,
nowever, ihe site group was not ailowed to evaluate effects on other

lines.* (SS)*

"buring the exit interview the Cl reguested an answer to the following
question: 'was the ISO ?egree annulus temperature transmitted to the

or safety significant per determination criteria in the €CIG Program manual and applied

»

systems- have "‘A} ed -stress and support lvuﬂlﬁs f}lﬁu}eﬁ). -Several - - - - - - - -
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AMALBHLNL A

CONCERN PLAK] APPLICABILITY

-, ELEMENT RUMBER LUCATIUN SyK HBN BFH BLN
X —t= z
- 218.2 IR-85-100-001 HUN X
Bl IN-85-10Y-005 WLN X
2 218.3 1N-5-027-002 WUN X
Y 218.4 1K-U5-032-001 NN X

’ SyN-8b-00]-01 SuN X X X X
2 SUN-Bo-002-U) SuN X X X X
‘\
218.5 HI-85-077-103 BFN X
4 e
B 218.6 & HI-85-107-N02 HON X
'l
s
. *  SR/NU/SS indicetes sately related, not safety re

by TVA befure evaluations.

1 2843v-0  (V1/0/788)

PAGE A-3 OF 5
CONCERN DESCRIPTION*

"Un the main steam system (Unit 1) some hangers were designed so that
they put forces/moments back into the pipe to be taken out p¥ supports
adjacent to them. The adjacent supports were not evaluated for these
increases in loads.® (SR)

) REVISION NUMBER: 3
\

*lnduced moments or axial loads back into the piping due to skewed
struts: Question as to what happens to the axial component and
thermal growth loads. These are not taken into account. HKhy? HNo
example.® (SR)

“Piping system design performed by cosputer analysis not subjected to
Rigorous: Analysis verification.* (SR)

“Past piping calculations were not adequately analyzéd. Recontact has
determined that calculations are being reviewed and the individual
wishes to drop this concern.” (SR)

“Uuring the exit interview, the Cl stated that there is an Alternate
Criteria NCR for the inadequacy of alternate piping. Any concerns
relating to any alternate piping are put under the NCR. The concern 1s-

- that this is a 'catch-all* ond individual items could go unresolved

beyond startup.* (SS)

“Uuring the exit interview the CI stated that alternate piping
analysis does not get as specific as it should. Instances where this

piping is not qualified gets put into a 'catch-all® NCR. This item
was addressed and corrected at Watts Bar.® (SS)

"HRC identified tne following concern from review of the QIC file:
*Inadequate/undocumented piping analysis at Browns Ferry.'® (SR)

“Humerous concerns identified in the ri?orous analysis and alternate
analysis according to piping stress ana ysis at Watts Bar.* (SR)

lated, or safely siguiticant per deterwination criteria in the ECTG Program manual and applied
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L PAGE A-4 OF 5

. CONCERN PLANI APPLICABILITY

- ELEHERT NUMBER LucAl fuN SyN WBN  OFN BN CUNCERN DESCRIPTION®

1]

‘- 218.7 IN-85-03Y-003 HUN X X X X *Tnere are varjous ‘alternately analyzed' problems on Watts Bar Unit )
. ‘ cand Unit 2, whicn nave lapped region boundaries rather than anchor

= terminations. The concern is ‘there was no consistant policy on-what

. constituted an acceptable lapped region®. Tne following method and/or
: - combinations were employed: a). Terminate at a 3-way support between

problems. b). Establish a rigid region between problems.

c), Eliminate torcion & hending by intraducing additional supports,
(&1 SeNEINg oY

Sje miimitiues PR AV LI LT OUULT CeesON&: SUPPLIcss

Problem area ex gle Root line N3-26-A42A, branch line 26238 26234,
{e]

v,

SLNNY LMY L h F RPN - PP & WS PN
LULLT, COWI/I, €CULLO. inere are ﬂdll’ wore cxample) avaiiavie lll

file.* (ss)

. 218:8 IR-85-108-001 WuN b “With reference to piping problea analysis fnputting (TPIPE),
- N3-68-1R-reactor vessel flange monitoring piping, during analysis .
. condition *4' the tubiny adapter (ie reducer) between points 790-795

. could cause rigidity due to potential internal stresses because the
luhinn and the adapter have same thickness. Refer to fsometric:

' 1474465-200. ’zms potential problem should be evaluated for WBNP

tnite 1.2 @

witivs suke Ry

L

" PPy

HI0-ko2 Wl X “Clearances of pipes in the anaulus area possibiy decreasing due to
thermal expansion of the shield wall (steel) - (K-form says mot
safety-related).” (SK) -

Zig.io EX-85-131-001 Wil X “beformation of BUOI pipe support stanchion pipes should be studied in
Units | and 2, WBNP,.and tested for stresses in the pipes.” (SR) .- R
218.11 IN-U5-304-001 wull X *The support (72-1CS-R)16) for a 10 dia. containment spray line - B

approximtely at the 745-750-elev. has a comnon attachment between the
shield wall and the auxiiiary building. - Since ihe response specira
are different for these two structures the comson (rigid) attachment.
Cuuid cause a problem in the event of 3 seismic occurrence Unift 1~
construction concern. Cl could provide no additional information.*

(S
_‘ _BLii~UHL-EC-Bo-U] b 3 I is possible for a pipe support to be attached to a different 7
L building tnan analyzed.  (SS) s - . -

o gmm—— e e mel il el ol L

4 SR/NO/SS ndicates salety related, not sate . N P oL . s
by TVA before evaluallonz. ud, sately reloted, or safety s‘lunlll _;_L,p._p,,deu_mgg,,ag,_wn,c{-,,wﬂd in the ECIS Program-manuat -and 'appiied

2843D-6  (V1/U//88)




ELEMENT

~ ” - ansma

218,12

218.13

213. 14

218.15
218.16

CONCERN PLAND
NUMBER LUCAT 1K
NS-85-002-102 BFN

{shared witn 3u700)

1-85-435-8FH BFN

L]

SR/KU/SS indicates safely related, not safety related, or sate

by IVA before evaluations.

28430-6  (U1/07/8u)
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ALIACIMENT A
tMPLOYEE CUNCERNS FUR SUBCATEGURY 21800

APPLICABILITY
Sgi - WON - BFR  ULN CUNCERN DESCRIPTIONA

X NRC identified the following concern from QIC Report HS-85-002-001.
“Although the investigation discusses coatrol of temporary supports
during the outage, and inadequate tracking to determine if supports
were removed, no mention of any seismic analysis, or the effect of the
temporary supports on existing seisaic criteria.® (SR)

X “A. General background: an interference to movement of
two-inch-diameter pipe during a design basis accident (DBA) was
identified which could cause a rupture in dry well purge systea piping
Jjust outside containment. The condition developed on Brown's Ferry
unit 2 due to a reroute of piping required by ECN-PD384 [ECN-PO3B4].
Tne interference was identified and was to be corrected by fielde
Lfield] change request (FCR) although it was felt at the time that the

: ié%?dby gas treatment system could handle the assumed br [break].*
.
- - VeLETED .
- - vt LETED
- - VELeTEV

ly significant per delermination criteria in the ECIG Program manual and applied
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SPECIAL PROGRAM REVISION NUMBER: 3

’ : TVA EMPLOYéE CONCERNS REPORT NUMBER: 21800
0 Page 8-1 of 45

ATTACHMENT 8

- SUMMARY OF ISSUES,'FINDINGS, AND
. CORRECTIVE ACTIONS FOR
SUBCATEGORY 21800

Attachment 8 -- contains a summary of the element-level evaluations. Each
jssue is listed, by element number and by plant, opposite its corresponding
: findings and corrective actions. The reader may trace a concern from

o Attachment A to an issue in Attachment B8 by using the element. number and
applicable plant. The reader may relate a corrective action descriotion in
Attachment 8 to causes and significance in Table 3 by using the CATD number

which appears in Attachment 8 in parentheses at the end. of the corrective
action description.

- oy

0107A-R63 (01/07/88).
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-Corrective Actions

3

AARRAAMANARGARANAR

€lement 218.1

SUYN

.

b.

C.

d.

AL
L4 )

Current operating mode drawings were
not used for all subsequent analyses.

Site group stress analysts were not

allowed to evaluate the siynificance

of the current operating mode

definitions in the analysis ot record.

The environmental-teaperature in the

JUS Y

annulus arca may reacn i50°F bul site
group stress analysts were not allowed
to evajuate the effect of the envirvn-
mental temperature on piping in tnat.

‘area.

A
h

Ine operationa
not require ev
performed t

therma! cond

v of provig

b= - {0V/0I183) - -

= Thermal Analysis of Piping Subjected Lo Temperatures Less Than 120°F

SUN

d.

[

J

Five calculations (Refs. C.U1.25 througn C.01.30) were
reviewed for incorporation of thermal operating mode
data. Of these, one revised calcuiation {Refi. C.01.29)
was reviewed to verify that the information on the
current operating mode drawing was actually incorporated

into the calculation. Tne verification was successful.

sts were confidentjally
at they were not aware
ve

»
been instructed not

['J

four site group stres
interviewed. Al fo

of any instance wh

ance whey
tu use up-to-date tn
Ine highest environmental) tesperature in tne annulus
appiicabie to pipe stress analysis is 120°F, the
“maximum abnorwal® temperature (Ref. o), not 150°F
33 claimed by the concerned individual.

Ine current weans of distributing and controlling
vperating mude data is through tne use of operating mode
drawings. These drawings are official design documents
whiilch dre required to be kept curreni. Titis means of
distributing and controlling vperating mode data is
ddequate.  Wnile there was no forimal means of
distribuling and controlling vperating mode data prior to-
the institulion uf ovperating mode drawings, the operating
wodes considered in analyses were frequently written on
the piping isometric drawinys which were signed by, among

others, 4 mewmber of the Hechanical tngineering Brancn

{HEB) which is’ tne branch responsible for defining
operating mudes. Wihere it was implemenied, this
procedure would have provided reasonable assurance that
correct operating swde Jata were used for analysis.

‘A sampling program was cunducted at Lhe Watls Bar plant

tu verify tie ddequacy of tnermsl operating mades .used in

“analysis. The results of thal program are applicable to

the Sequoyah plant, biecause the designs at Sequoyah .and!
Hatls Bar were perfonmed by o juint SYN/WUN project until
guoul April 19u3, oand indicate thet tnermal operatis
wodes used for analysis are adequate.,

SQN

d.

C.

d.

None required.

None .required.

None required.
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e xg s ~

SREVISION NUABLRS §

Pay

Corrective Actions

e -3 of 45

Element 218.) - SyN (Cuntinued)

e.

f.

g.

Not all stress-analyzed piping
included a code-required evaluation
of thermal expansion.

Excessive levels of pipe support
loads and pipe stress due to

thermal expansion have been observed
for some piping where the system
operating temperatures were between
40°F and 120°F and no thermal
expansion evaluation was perfonmed.

Alternate analysis utilizing CEB-70-5
and OE-SEP 82-18 does not consider
secondary stress range at Watts Bar
unit 1, as required by the piping code.

KA

£

24%4V-17  (01/0/7/uB)

¢. 1L is known that TVA excludes piping with operating

f

9

temperatures below 120°F from analysis for Alternate
Analysis piping. lowever, any concern related to
Alternate Analysis piping is addressed in Sequoyah
Element Report 218.4. It is believed that this exclusion
was the basis of the eaployee concern. TVA has stated
(e.g., IVA reply to Bechtel RFI-512) that Rigorous
Analysis piping does not exclude consideration of piping
operating below 120°F, and TVA procedures are consistent
with tnat statement.

. Issue “f" relates only to Alternate Analysis piping

since a thenmal expansion evaluation was performed for
all Rigorous Analysis piping. The adequacy of Alternate
Analysis pipiny, including consideration of pipe stress
and support loads, is addressed by the TVA Alternate
Analysis Review Program reviewed under SUN element 218.4.

“Alternate analysis® criteria (CEB 76-5) in use when
Concern IN-85-U39-001 (both versions) was voiced (1985)
did not appear to consider stress ranges for either
thenral expansion or *anchor movements.*

The “alternate analysis® design criteria, as above, allow
owmissivn of “anchor moveaents® for movements parallel to
branch lines in tne secondary stress evaluation of the
branch lines.

Ine procedure (Ret. (C.08.18) in use for the Alternate
Analysis Review Program appears Lo require consideration
of stress ranges unly tor anchor movement evaluations,
not for thermal expansion, '

Une sample "alternale analysis® problem reviewed as part
ot the verification ot corrective actions for Element
Report 205.1(8) (no. He-70-R-324A, RO 825 870123 807})
was found to neylect stress range considerations both for
thenmal expansion and anchor movement evaluations.

€.

None required.

alysis
qugnt
1

requir &
the maxym e
system dpe at
movement

analysis insfru
instruction £}

Review Program
alternate

1 clearly
cumentation of
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Corrective Actions

cleseat 218.1 - YN (Cuntinued)

AT

TEM PARTIAL
THIS | on/

LY. COMPLETER

neglect of stress ra

expa
addr:lg) ﬁ
sondHMOA Yo o 3

Unit 2 apd Un

pipe stress.saléwhetTomr PatRages.

tlement 218.1 - WBN WUH
» a. Not al) piping requiring 4. VA has excluded Alternate Analysis piping operating
analysis has been gualified by exclusively at temperatures batween 20°F and 120°F from
analysis for the' effects of thernsl detailed thensal evaluations (see TVA reply to RFI 115
expansion. aud OL=SLP U2-18 {Ref. C£.03.05), Att, 7, sec. 3.14).

Accurding to-ivAa's prenuunary ucscrlpuou of its "Hdnyu‘
and Analys:s Update Program,” IVA intends to exclude all

The

evaluation team concurs with the above

corrective action pian {CATv 218 01 SQN 0i).

BN

d.

Concerning the fi

procedures were C

requiremenls for
limited to 20°F ¢
corrective action plan (ICA§7247,
03/09/87), has said: *Ihe Piping
Analysis Design‘Criteria will be revised
to address the thermal analysis for
temperatures from 20°F to. 120°F.

n
o
qu
o

b;twecn ZU°F and “120°F (reply Lo RFI 15), p. 25 of
telecopy. Technical lssue 5). _TVA_has sta;eﬂ that,
despite tne above, no such exclusion was made for
'rlnnrnu< analu(n(' niplnn "“hHHHF~"”!J/97

ous ing (te
VA procedures were contradiciory as to whether any sieps
were required to be taken to assure adequate flexibility
ui “alternate dnalysis® piping not formally designed for
tneraal expansion and as to what those -steps were (see
UL-3LP BZ-18, Rev. 3, AlL. 7, sec. 3.14 versus LE-SEP
u2-1u, Kev. 3, Alt. I.,App. H versus OE-SEP 82-18, Rev.
3, Att. 10).

Sume standard pipe 5uppurt desiyns at Hatts
See drawing. 4/A053-10A, Rey, 9) - provide axia

Sucn Suppurls could develo
tosds fur piping not anaiyz

wilh 2ero ClcdrdnLL.

unant

icipatedly tagh

tnermal expansion,

Adequate Justification and any
restrictions of it's [sic] use wil) be
documented.” TVA has also informed the
cvalu&iﬁfi'\tcleCOﬁ. 03/12/87) that if
such revisions require any evaluations of
such piping, then the existing
calculations will ‘be conformed to the
revised-criteria under the *Hanger and
Analysis Update Program.® The document
(UE-SEP 82-18) which contained the
rnnlradlrtnru procedures has

------------- ULeLUILS qid

retired. This fact coupled with the

- b4
corrective action described above should

clearly eslablish the requirements for
évaluation of thermaj expansion effects
for piping limited to operation between
20°F and 120°F. (CATD 218 O} W8N O1)

hoon
SeChn

2ha.

Y

Six sels ot "alternate dualysls piping drawings
{problems “Zov30, /019, N3- b7-AUA, 31023, N3-40-AlIC,
N3-59-A01C, see reply Lo HFL oY) for pxping limited in
operation to 20°F to 120°F were reviewed by the
evaluaturs,  For vach calculation, Lhensal expansion
stresses were coaputed by the evaluation team either by
Stinpliti lud wethods-or-by computer anabysis. —The pipim
for all six ultulullous was hmml to be quulllnd.




.
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AblALRTR] o RLVISIOR HOMSLI s
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Issues ’ Findings Corrective Aclions

: tlement 218.1 - WBN (Cuntinucd)

*. b. txcessive levels of pipe b. Multiple in-line axial restraints witn zero clearance b, HNone required.
" support luads and stress, due Lo (e.g9., see drawing 47AU53-1UA, Rev. 9} were used at Watts

thermal expansion, nave been . Bar. Such supports could develop unanticipatedly nigh .
. Observed for some piping whicn was loads for piping aot analyzed tor thermal expansion.

not qualified by analysis for

thenaal expansion. IVA, under tne Proyram tor Alternate Analysis Fix
. (VE-SEP 82-18) performd Lhermal expansion evaluations on
s ‘ systems previously nol qualitied by andlysis for thermal
. expansion.

" Hodifications were ftieCussary to corrgcl pjpe support
. - problems on multiple in-line axial restraints.

. Concern IN-U5-03Y-0U2 dous nut nawe specific examples of
“stress and suppurt loading prublems.” The evaluators
. reviewed six piping stress calculations (same as for
. issue (a] above) that dig not include a thermal expansion
> analysis. An evaluslion was perfonaed by the evaluation
. team for each problem to determine the adequacy of the
. piping for thermal expansion. No deficiencies were found.

. ¢. Current operating mode drawings were C. Uperating wode drawings are nol used at WUN, c. HNone required.
not used for all subsequent analyses.

R kelated Lo this issue, TVA.nad, at one time, determined
. that thermal operating mode data used in piping analyses
. are "not in all cases identified as being current, valid .
& . data.” (dee NCK WUNCEBUZIS, prep. 05/U5782,

. CEB Bzus0? U/, reply to KFL SyN 677, item 1.) Inis
: ) concern was addressed by o sampling program (EN UES-SEP .
K 82-15, K2, p. 1, reply to RFI 207) designed to determine
. v whetner or not the “operativnal mode data,” nowever

: ¥ issued and controlled, are “acceptable.® [Ine conclusion

: of the sampling program was that *the validity of tne
2 operational wodes data used on WSN has been established

. (CEB:u4-02, R1, p. 15, reply to KFI oo/, item 4), Ihe
: . AHC has accepted that conclusion (Report Nos.
50-390/84-52 and $0-391/u4-41, U.S. AKC, Atlanta, U4,

. reply to RFL 143),

B

24540-17  {0)/u//u8)
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Corrective Actions
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.
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Element 218.1 - Wi (Continued)

Site group stress analysts were not
allowed to evaluate the significance
of the‘curcent operating mode
definitions in the analysis ot record.

The enviromsental temperature in the
annulus. area way resch 150, but site
group stress analysts were not allowed

to ovaluate tho wffur) uf the anuiranc
........ e Lhe effeCl of Lthe caviren

wental tesperature on piping in that

acea
aicde
- .

Nonmandatory rules for evaluating the significance of
changes in operating mode definitions were issued as part
of the Kiygorous Ana?ysts Handbook (WBN-RAH-603, 12/20/85).
Inese rules alluw Lne acceptance of temperature increases
®. . .Jess than or equal to the larger of 20°F or ten
percent of .tne old temperature minus 70L°F).* Greater
increases dre aiso permitted when based upon “engineering
Judgaent.®  The evaluation team considers it conceivable,
‘therefure, Laal Such-nonmandatory rules were made
m3nddtory by individual supervisors,

IVA has said tnal eaviconasental Leaperatures “were

not. considered in 211 types of analyses {alternate

type in particular)*® (rcply tu KFI 151, p. 26 of

telecupy, Jecnmical - tasue b.a). VA will-consider the -
envirommental tesperatures, for “nonsal® and "upset®
service conditions, fur tne planned reanalysis under the -
“Hanger ond Anslysis Update Program* (reply to RF1 151,

p. 2b ot telecopy, Technical Issue ba).

Ihe Watts Bar FSaR (lable 3.9-9) requires an evaluation
of “one Lime secundary stress which. includes *faulted”

s:nv:cu cundition Iuadlng. for pipiny which penetrates or
whicn is Suppuried by the stee! cont n....mqo vesseld, Suc

Supb © Sl

wWIHIRURIANILIIG YOOI Ju\.
evaludtions ucr; not dLlually performed in all cases
Wil waeh e J - s n.nu i BT SR, Naa _
where required {sve-telecun of U2/33/87 {dechiel 104

©50)).

Ine maximua Lesperature ot the annulus for all service
cungitions 1 postulated by 1VA v be 133.7°F (Drawnng

47L235-44, 1, TIB £43-5).  towever, revision ) of this. . .

drdwlng was issued after e cnvloycc concern was
received by LVA, Kuvision U of tne drow: ng vef lected-the

lbu‘r lcuvurdlurc Llalmcd n lhc slalmnenl of concern.

Concerning the finding that TVA
procedures- (e.g., WBN-RAH-603) allow the
acceptance of temperature increases
“, . . less than or equal to the larger
of 20°F or ten percent of the old
temperature minus 70[‘F],' TVA, in its
correciive action pian (luﬁﬁ 247,
03709/87), has coamitted to revise TVA
documents to remove any ". . . generic
Li.e.. universal} exemptions from
requirements for requalification.” The
evaluators helieve such revisions will

assure ‘that all future changes to

annnabtian andn Anfinitiane wil
Gpey GLIII? WGGE GEYViInicitns Wi

1k
adequate y addressed A sampling program
{Ref. C.02.17) was conducied at WiH which
demonstrated the adequacy of the
operating mode definitions used in
existing pipe stress calculations. (CAID
218 01 WuN O1)

~ Concerning the finding that the Watts Bar

FSAR requires an evaluation of 2
“faulted” service limit loading for
:uCOﬁuary stress not -likewise required by
the “Hanger and Analysis Update Progras,”
iVA, in its corrective action plan
{TCAB-247, 03/09/87), said that: “All
IVA documents (FSAR, Vesign
Specification, etc. ‘ uill be reviewed and
revised for inconsistencies . . . under

Program. The evaluators understand

this comuitment to wean that TVA will

delete the requirement for the “faulted”

secondary stress evaiuation from the, l

FSAR. The evaluators believe that this

corrective action will confora both

current and future TVA calculations to. . . . . . . .

its licensing commitments.

SleATD 2 0L WBN OY) - - o L
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Corrective Actions

Element 218.1 ~ WUN (Continued)

. f. Tne operatiunal mode prucedure does

. not require evaluation of previously
H i performed thenwal analyses when

. thermal conditions change.

%

' 2454p-12  (0l/u//88) "

TVA had, at one time, detemmined that: “No
engineering procedure exists to control revisions to
Ltnermal uesiyn) data, i.e., assurance that the analysis
is still valid for current operating conditions.” (See
NUK WUNCEBBZ)S, prep. 05/05/82, CEB 820507 007, reply to
RF1 SUN 607, item 1.)

Ihe current procedure for detining operating mode data
for piping analysis is "Mecnanical Uesign Guide
bG-H5.1.1," original issue, V8/11/76. “Mechanical Lesiyn
Guide UL-M5.1.1" dues nol require tnat operating mode
data be issued in docuunt fyrw,

Ine Rigorous Analysis Chechlist {see reply to RFI 184,
118 232-4) requires tne analysis verifier to “Check Table
of Uesiyn todes and Uperating Condilivns and ensure all
wodes are entered and tnat uperationsal wodes have been
squad checked Lhrough WPB mechanical yroup® (WUN-RAH-400,
f1.8.1.a, reply to RFL 183) and to cneck that *The
operativnal modes watch those un the operational modes
squad check or the wechanical operationdl modes
calculation packages® (WUN-RAH-4UQ, 11.8.2.b.), reply to
RF1 184).

HEP 5.2 requires an interface review of design input
documents, desiyn output documents, and calculdtions.

IYA has informed the evaluators (telecon L1/28/87, 104
583) that operating mode data have been issued in the .
form of calculation packayes tor the past 3 or 4 years.
No documents nave been received by the evaluators tnat
shiow that sucn calculation packayes dre required, however,

NEP 5.1 detines “Uesign Uutpul DuCumenls™ Lo be documents
of a particular nature issued tor use by organizations
outside the Vivision of Nuclear tngincering (UNE).
Tuerefore, NEP 5.1 does not require that thermal
operating mode data derived by the wBtP wmechanical group
Le issued to the WBLP Civi) (piping analysis) group as
"Oesign Outpul Ducuments® since such documents are not
necessarily or ordinarily issued fur use external to DNE,

«f.

Concerning the finding that there is no
document that formally requires that
operating mode data is to be issued in
document form, IVA, in its corrective
action plan (TCAB-247, 03/09/87}, has
committed to require that operating mode
definitions be issued in the form of
calculations by the “Hanger and Analysis
Update Program.” NEP-3.? will also be
revised to allow calculations to be used
to transfer such information from the

‘Mechanical Engineering Branch (MES) to
the Civil Engineering Branch (CEB). The -

evaluators believe that this corrective
action will assure that changes to
operating mode definitions instituted by
MEB will be ¥ssued to CEB and issued as a
controlled document. A sampling program

(Ref. €.02.17) was conducted at WBN wnich |

demonstrated the adequacy of the
operating mode definitions used in
existing pipe stress calculations.

The evaluators concur with the above
described TVA corrective action plan,
(CATD 218 U} wWBN 01)
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< SUABRY OF 155ULS, FRINUINLY, AND CORRLCTIVL ACTIONS Paye B-¥ of 4%
- FUR SUBLATEWURY 21800
) ’ Issues Findings Corrective Actions
A
- tlement 218.1 - WUN (Continued)
:;' g. A temperature of 150°F was estab- y. Ine cuncerned individual did not name tne source of g. None required, -
4 lished, by an unnamed entity, , the alleged 150°F annulus tesperature. TVA Drawing
X appltcable to the anaulus area, 4/£235-44, R1, 09/09/d6 indicates that the maximum
o, but never transmitted to the lcmperature of the annulus eavironaent is 133.7°F.
: Watts dar Engineering Project. A IYA pewo (reply Lo REL 254, no RIMS nusber) from |
| > L. Klavr of the Hecnanical Eugiueering Branch Staff to
.: H. Manlman (uzlzolul) gives some indication that the

oy asae ada sualilabhla ta tha
environaeatal t tesperalure dals wore wade avaiiabie L0 the

Watls Bar Enyincering Project, particularly the
wechanical yroup. {See aiso, issue “e* above for reiaied

- discussion.)
C h. Alternate Jnalysis utlllzlng Cty-7o-5 h. Alternately analyzed piping at Watls Bar unit 1 did not n. TVA, in it corrective action plan
- and OE-SEP 62-18 doues nol consider cunsider the range uf stresses in the evaluation of (TCAB-375, 12/08/87) states:
| .. secondary stress range at Watts gar secondary pipiny stresses for botn thermal expansion
unit 1, as required,oy the piping code. (telccou. 10/2378) tuechtel Iuﬂ Isobj) and anchor “1. A CAQR uill be issued to address the |
= wovesnts,  Mhe allernste snslysis desiya criteria {Refs. ncglect of stress range for both ‘
-~ C.03.05 ong C.0s. uu) dllow tae-ovmission ot anchor thermal expansion and anchor novemenlsl
3 myvancnis paraiiel tv the axis of the pipe in tne in WilN alternately anaiyzed piping.

evalualion ot sccondary piping stresses. R
oo . If "alternate analysis is used in'the |’
o o future, the alternate analysis
. S procedures and instructions (e.g.,
T . ] S CEB 76-5) will be revised to
S » explicitly require the evaluation and |

docunent atinan nf hath tha

®

L3
~N
.

- ST TTTTm s memms e - - e T o SGOCUNENTATION OF uvsu wHe ﬂuu!mu«l
b ) secondary stress range associated with
- T e } co T . Sysiem Opc‘:ﬁung {emperatures -and
s anchor wovements, including anchor
s . T e o ' o S point movements parallel to branch
.t ’ e o line in the branch line analysis. '
- I o “J. Existing alternate analysis !
calculations will be reviewed and

g
ot B R . I o o R conformed to maximun stress range

. requirements associated with systems

= RS e S operating temperatures and anchor
. wovements.®

above corrective action plan (CAID
. 218 01 WiN 02),

2454V-17  (01/u//38) T e e .
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Page B-9 of 4%

Corrective Actions

.~ clement 218.1 - GFN

d.  Alternate snalysis utilizing CEB-70-5
and OE-SEP 82-18 dues not consider
secondiry stress range at Watts Bar
unit 1, as required by the piping coue.

.
ol =

v AR~

24540-17  (01/v/788) .

uEN

a. [VA "alternate analysis* desiyn criteria (e.g., Ref.
C.U3.U8) Jo nut require stress range evaluation for
either thermal expansion or thermal anchor movement
stresses.  Some TVA ™alternate analysis® design crileria
{e.yg., Ref. C.03.08) do not always clearly address
run-line “anchor wovements™ axial to branch lines for the
secondary stress evaluations of branch lines.

BFN

-a. The following is quoted from TCAB-494,

12/23/87:

“1. Attachment B of Design Criteria
BFN-50-C-7103 wil) be revised to add
the following:

A. A requirement and procedure for
évaluation of the maximum stress
range resulting from the system
operating temperatures* and anchor
oovements.

=
.

A requirement and procedure for
evaluating anchor movements
parallel to the piping being
analyzed.

“11.  The following will be reevaluated and
documented using the new design
criteria requirements or will be

rigorously analyzed using Attachment A

of BFN-50-C-7103*s;

A. All seismic class | piping less
than or equal to 2" in diameter
with thermal operating modes
outside the range of 20°F to 120°F.

8. Al seismic class I piping less
than or equal to 2" in diameter
which may experience thermal or
seisamic anchor point wovements.

C. All seismic class I piping greater
than 2* in diameter.

" * A thermal evaluation will not be required

i{ all operating temperatures for the
g;gipg are within the range of 20°fF to

This work will be perforued as part of
the Small Bore Pipiny Reconciliation
Pragram and the KRC OIE Bulletin 79-14
Prograa.*




n

ATTACIRILHI © REVISIUN NUMBLR: 3
SUMMARY UF 135Ut>, FINUINGS, AU CURRLCTIVE ACTIONS Page U-10 of 45
FUR SUBCATEGORY 218U0
I Issues Findings | Corrective Actions
v Elesent 218.1 - UFN (Continued)

L The evaluation team concurs with this CAP
. B (CATD 218 O1 BFN 01).

L Element 218.1 - BLN. BLN BLN
/- 3. Alternate analysis utilizing Ct-Jo-5 2. TVA “alternate analysis® desiun criteria (e.q., Refs. a. The following-is quoted from TCAB-649, i -
A and UE-SEP B2-18 does not consider C.05.01 and .0Z) do not require that the range of thermal 11/20/87: . |
. - secondarv slress range at Jatts Bar anchor movemenls he evaluated, Some TVA ®alternate '
~ unit 1, as required by the piping code. analysis® desiyn criteria (e.g.. Refs. C.05.01 and .02) “t. A. Al] design criteria applicable to l

. ge not always clesrly audress run=line “anchor movements" “alternate analysis® will be

. axial to branch lines fur tne secondary stress identif jed.

:; , evaluations of brancin ¥ines.

N 8. Al) of the above identified criteria

: : will be revised to explicitly require
B the consideration of the range of

) ‘anchor movements' where the piping to
i be qualified i< subjected ta more than

one set of thermal ‘anchor movements.*

“I1. A}l TVA design criteria identified in
e 1.A. above wili be revised to provide -~ -~ - - - -~ -
" explicit instructions for evaluation
K : Coomm B T e : A and documentation of *anchor
| e e ~ movements® parallel with branch lines
e at points of analytical decoupling
" I e __with run lines that impose such B .
S 'anchor movements,' .
% o o Ll e _
¥ “ILl. All ‘alternate. analysis® calculations

Tt Tt m T o mmr e s ’Hsi} be i'encw’ed aﬁd caﬁlﬁi‘lﬁeu tﬁ ihc -
design criteria revisions described
~above where appiicabie.”

24540-17  {01/0//88) .
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RLVISION HuMBLe:
Page 8-11 of 45

Corrective Actions

ARBARANARARARAAAAAR

Element 218.2 - Skewed Hangers and Struts
ARNRAARRNAAARAAAAR

SUN Subh SQN
(N/A) (H/7) (N/A)
WEN WEN HBN

a. Some hangers on the wmain stcam system
were skewed with respect tu the
piping and thereby introduced forces
and moments on adjacent supports which
were not évaluated. In addition,
axial components and therwal growth
loads imposed op the piping due to
skewed struts were not taken into

supports were properly designed. The review of samples*
ot the associated piping stress analyses input (thermal
and seismic) showed tnat the skewed supports within
those samples were all properly modeled. Therefore, any
additional load components resulting from the supports
being skewed were factored into the piping stress
analysis. Tnis step ensures tnat the additional loads

account., (thermal and seismic) imposed upon the piping and tne

supports ad)acent to the skewed supports are included in

the desiyn process. Also, the design and installation of

skewed hanyers and restraints is comson industry practice.
BFN 8FN ‘ BFN
(N/A) (N/R) . (N/A)
BLN BLN ' BLN
(N/A) (N/A) . (N/A)

*  Problem 600-200-0b-01 for node point /£, (U3/10/83); Problem bUV-200-UY-U2 for node points CY3 through
113, R7; Problem b00-250-U9-02 for nude points 119 throuyn 370, RU; Problem bUU-200-07-02 for node
points tiy througn oo, {12/14/82); Problem 600-200-07-01 for nude points 23 tnrough 6, (12/82);
Problem 000-250-07-0¢2 for node points N2 through 29C, Kl; Problem vbU-250-07-04 for node points 5
through Vi3, (12/84). . -

24540-17  (01/07/u8)

d. Tue evaluativn team's review indicates that all skewed a. None required.

s e

n
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Page B-12 of 4%

Corrective Actions

AARMAARAARARARNAAANG

Elewent 214.3

CARAARRAAARGARARAR

Y < €

o o -

- Verification of Riyuruus Computer Analysis of Piping Syslems

Not 211 plping analyses performed using compuler methods
were verificd using Rigorous An lysis verification
e a Y 4 Pye -A_ ‘-_IA“.-.‘

techniques; however, nut il types of analyses performed
using computer methods are required to be verified using
Rigorous Analysis teciniques. Inis is because not ail
piping fs classifivd “riyorous.”

lncrevwas no consistent axetuud in use for verification of
Simplified Analysis. dowever, tne calculation checklists

examined wore found Lo be ressunably comnleto and
examined were found Lo b2 reasunddly Compiele ano

adequate.

A cnecklist is required by LLB-tP 21.42 for all Rigorous
tue-nistory dynsmic Juslyses dues not address the
analysis parameters of importance to. time-history dynamic
analysis.

Une llmu-lnslurv analysis |lh-i_ C.07.20) was reviewed and
it was fuund o nave been perfonsed to an fasufficiently
nioh freauency limit Carra: tivae artinm ie panuimad an
FYTE VY wenTiw LR LR Y vvll!.\-bl'\. ULV IV 1D YU LU.UN
SCR uuuttuasbs. Rl to assure that time-history dynamic
sualyses are beiiyg or iave been performed to a -

sufficiently niyn trequency limit.

- for verificaiion

(H/A)

Concerning the findinn related to the

uniformlty of Simplified Analysis

‘."':b“")‘) l"‘ l" IL) \lelv\.I’l'l: G\-EIU"

plan (lCAB 239, 03/06/87). notes that ft

has impiemented a checkiist specificaiiy §

for Simplified Analysis. In addition,
TVA has committed (under Watts Bar

element 218.4) to revise WBEP-EP 43.21 to

delete instructions, -including a

chorcklict .far norforminng Altornata
CNELX IS, 'SOr periorming Ajiernale

Analysis using the computer program

Irirce. |ne cvanuators DEIIEVE Lnese
steps will assure that consislent

to Simplified Analysis in the future.

deficiencies were found in the checklists

reviewed .by the evaluators; therefore,

the evaluators believe that the
verification norfnrmnd for axisting

1
Simplified Analysis Is adequate. -

Concerning the finding that a checklist |
has not been impiemented for time-nistory

stress analysis, TVA, in its corrective
action plan (TCAB-239, 03/06/87), has
committed to revise CEB-EP 21.42, and

other docunents, * . . . to not require
tne use of a checklist for time-history,

Class I, and other complex analysis.”
There 15 no absolute {i.e., external to
iVA) requirement for use oi cnecklists
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Corrective Actions

tlement 218.3 = WEN (Cuntinued)

2
BFN ’
(N/A) -
s
BLN oo
(H/4) o

2454v-17 (01/07/88)

UFN
(N/R)
BLN

(N/A)

existing calculations which do not

include checklists for time-history
analyses. It will also conform the
procedures to TVA current practice.

Concerning the finding that some TVA time
history analyses were.performed to an |
insufficiently high cut-off frequency,
IVA, in its corrective action plan
(TCAB-239, 03/06/87), states that "SGR |
WUNCEBB553 and SCR WBNCEBB63) are being
addressed and corrective action will be
taken prior to fuel loading.” These SCRs
require tnat all model-superposition
time-history analyses of piping be
reanalyzed using the direct-integration
method. The evaluators beljeve that this
corrective action will resolve this issue
as it pertains to existing analyses. The
SCRs also require that the design

criteria and analysis handbook be revised
to address how to account for the higher
frequency modes in time-history

analysis. The evaluators believe this
corrective action will prevent recurrence.

The evaluators concur with the TVA corrective
actions described above. (CATD 218 03 WBH 01)

BFN
(h/A)
BLN
(N/A)
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Page B-14 of 45

Elewent 218.4

RARAAARRAAARRRROAN
SUN
3. Alternate anal

dierransnnin
discr cpanCses

remain unresod

“

as it should be.

nonconformance report {ND n)

wethod, but some discrepancies could

- Widespread Veficiencies witnin Pipe Stress Calculations

SUN

ysis is not as detailed
fhere is a

Altarnate Analvgic nlnlnn

..... nase WhrYSee

that is created for resolvlng all

et thle aaale FUA fre.cd MIIE Chiste’su
wiwn Lhis G"ﬂl,)l) YA I33UCU sen Juu\.suun

ved after stert wp.©  additiunai #ick

a. Al the Lime the employees*
docunentation assuring tne qualitication of some

additivnal HlKs l)UN)Hl‘U{ll, )QI'ILLUUDIJ, wm.r.uuoi
Then, TVA instituted the Allernate Analysis Review

concerns were stated,

wat incomplete,

s a group of or
3 & Yroup Uv pi

nh
lms was followed by
4

1as
Li=

Pd
<
€
> G
[
U'l
H]

Proyram to upyrade the desiyn and assuvciated
docunentation of Alternate Anslysis piping to meet all

desiyn criteria requirements,

Inis prugram is intended

Lo ¢ddress, prior to restart (i.e., during Phase 1),
potential deficiencies which could cause FSAR ctupler 15

tvoe evente or pravent the safe shuldewn of the plant

SYLnLS

-Jrs

IIIE RAILCT llﬂt‘: Hia 'y}l}

pPreviiie sot

GUWI U7 il peaiive

Review Proyrem is beiny revised to

require documentation to show that all Alternate Analysis

‘piping s qudlified to all desiyn requirements by the -

second refueling outaye followimi; restart for Unit #1 and
|

by the third refyeling outaye fo
72 (i.e., by completion of Phase Il).

Ihermal expansic
postponed-to Pn

owiny restart for Unit

less fs

The program ls bemg revisud to |nclud\. a gencral

evslustion of the confurmance of Alternate MﬂdlySlS

piping Lo the desiyn criteria fur gravity and seiswic

wauulg.

. ' © Muslitication of inteyral
‘Alternate Analysis piping
Alternate Analysis Review

(l ¢., welded) dttachments to
is included as part.of the
Program,

SQN-

a.

completion of the el Ive el jgns
~defined by the CAPK}Q@R&'& EQ OI)

Issues Findinys Corrective Actions
A , —
RARRRANSARARARAAAA ‘/' %

(I

uti~ it .cocrective action
plan \1 ,,_ 4, /) which includes
omnf nflsJ a: e ise SQN-AA-00]

"~ .. i eV umentation be
de\.'e!e&' ;g%}seé‘ﬂ o -f\!cnstrate that
all desig quir nts_arédmet for al)
aiternately analyzed ‘Aﬁ\" . " and
(b) revise §Q M-OOI :,q. o require

e \;"tnpl \support
Iyanalyed piping
Pedy:ré‘menﬁ are

verlncatlor\
spacings fo
are such that

satisfied.” i recbl\reAc on is
satisfactory to Mlua tef’ te\n. In
addition, the ev | t hao tXam:ifils

2CCIS 00,

verlfled (see BLY

(L1128
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ATTACIR4ENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 21800

Findings

REVISION NUMBER: 3
Page B-15 of 45

Corrective Actions

* Element 218.4 - WBN

3. Alternate analysis is not as detailed
as it should be. Althou?h an NCR
was created to resolve all discrep-
ancies associated with this analysis
method, some discrepancies could
remain unresolved beyond startup.

Perad
%

57

=

24540-17 (01/07/88)

HEN

a. Significant deficiencies in “alternate analysis"
calculations have been identified by TVA and
documented in NCR WBNSHP8252 and others (WBNSWPB238,
WBNSHPB231, WBNSWP8220, WBNSWP8160, WBNCEBB218,
WBNCEBB216, 4164R) related to this problem. Those NCRs
have been closed.

The Simplified Analysis Handbook and WBEP-EP-43.21
conflict in scope. Both provide rules for performing
“alternate analysis* using TPIPE.

WBEP-EP 43.21, Att. 10, does not provide an example of
valve qualification, contrary to section 3.3(e)(6)(b),
and the requirements for valve qualification are not
specified.

The checklist for one calculatfon (03021) was signed off
prior to the analysis it is supposed to verify.

Hater hamrer loadings were neglected for a small branch
pipe with only 9.9 percent of allowable stress remaining
from other load cases.

The seismic analysis (03021) of a small branch pipe was
fnvalid because the lowest natural frequency of the
branch pipe is not above the highest frequency of
amplified response of the building structure to seismic
ground motjon while the analysis neglected amplified
response to the piping the branch pipe was connected to,

Some design criteria or procedures (e.g., €.09.02, .03,

.04, .07, .08, .11, .12, .13; C.10.04, .07, .08; C.11.01,

.02, .10, .11) applicable to all four nuclear plants are
fnadequate because they provide for analytically
decoupling branch lines by the inertia ratio method
without excluding short, open-ended, flexible piping.

A finding unrelated to the issue was discovered: that
tne seismic anchor motion analysis of one rigorously
analyzed piping system was invalid.
action for this finding s comnitted to in
CATD 218 06 W8N 01.

Hecessary corrective

WBH

a. Concerning the finding that WBEP-EP 43.2)
and the Simplified Analysis Handbook
conflict in scope, TVA, in its corrective
action plan (TCAB 265, 03/12/87), states:
“HWBEP-EP 43,2} will be revised to delete the
instructions on the use of TPIPE in
performing Alternate Analysis. . . .* The
evaluators believe that this corrective
action will assure that the verification
procedure intended for use with "simplified
analysis” will be consistently implemented.

Concerning the finding that the requirements '
for qualification of valves were not :
specified in SWP- and WBEP-EP 43.21, TVA, in -

its corrective action plan (TCAS 265,

03/12/87), has comitted to revise WBEP-EP

43.21 to clarify the W8N valve qualification |
requirements. The evaluators belfeve that

this corrective action will ensure that

stress analysts will be informed of the WBN

valve qualification requirements. .

Concerning the finding that the checklist
for one calculation predates the computer
analysis it s supposed to represent, TVA,
in its corrective action plan (TCAB 365,
03/12/87), has comitted to review all
“alternate analysis® calculatfon packages

for this discrepancy as part of the "Unit 1 .
Hanger and Analysis Update Program® (and a
similar program to be established for

Unit 2) and to take appropriate corrective
action if necessary. In addition, TVA has
committed to revise the “analysis handbook®

to fnclude instructions for docusbnting such
discrepancies in calculation packages. .
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Corrective Actions

tlement 218.4 - 48N (Cuntinued)

Concerning the finding that water hammer
loadings were neglected for a small
branch pipe that was already computed to
be stressed close to the allowable 1{wit
for other loadings, TVA, in its
corrective action plan (TCAB 265,
03/12/87), notes that it has comnitted to

&7/ QL

address the issue of water hammer in its

Frmthonminag Minld ) Hanaar and Analuecie
TOTUACOMING "uitse & wigRGCT ONG ARA Y55

Update Program® (and a simflar program to
be estabiished for Unit 2j. it has aiso
comnitted to revise all applicable
documents to assure that such loadings.
are properly evaluated in the future.

r with the above

Ine evaluators u
Etive action plan.
I

t
describe I!A

conc
d corre
{CATD 218 04 uBN 0}

by

(2]

Concerning the finding that the seismi
analysis of a small branch pipe was

plan (TCAB-374, 11/13/87), has comitted
to issue a CAQR on that finding. The
CAUR addresses related findings that
water hamner loadings were not adequately
considered, that the decoupling criteria
used did not account for the amplified
response caused by the run pipe, and ihat
the design criteria did not address
decoupling adequately for the type of
branch pipe involved. o
Concerning the finding that some desiyn .
criteria for ‘all four nuclear plants are
fnadequate because they provide for - ¢
analytically decoupling branch )ines by
the inertia ratio method without -
excluding short, open-ended, flexible

plan

plpin?.'iVR, in its corrective action 7
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Paye B-1) of 45

Corrective Aclions

Element 218.4 - WUN (Continued)

24540-17  (01/01/38)

criteria and procedures to provide
acceptable techniques for dynamic
analysis of flexible, open-ended branch
lines, such as:

) Eoupllng the branch iine with the run
ine

0 Hodifying the geometry and/or support
configuration of open-ended flexible
b:a?gh lines to make them effectively
rig

0 Analyzing the branch Iine for the
effects of dynamic inertia by
including response spectra generated
from the run line at the location of
the branch line attachment

o Locating supports on the run line such
that the run line does not amplify the
building response at the point where
the branch line is attached

The evaluators concur with the '

above-described TYA corrective action plan.
(CATD 218 04 KPS 01)
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‘ fssues Findings Corrective Actions
tlement 218.4 - UFN UFN BFN .
«Ihe following is quoted from ICAB-490 v
- (08/13/87): .

a. Alternate analysis is not as detdiled a. Tne concerns are, in part, tactually correct for a. “Existing seismic Class I piping. less
as it should be. There is a application to Browns Ferry: there are essentially no than 2-1/2" and supports will be .
nonconformance report (NCR) calculations on file that dewonstrate the qualification evaluated/qualified and documented per 3
that is created for resolving all of "alternate-analysis® piping to code requirements other the corrective action required by :
discrepancies with this analysis then thet fur torus-atiached and certain control rod SCRBFNCEBYS20 RO; as follows:

some. discrepancies could drive piping. -
o

ived after siart up. 1. Revise UDesign Criteria BFN-50-712 to
delete typical support details and the

IVA is cunducting several programs to upyrade the design
reference designed and checked

and desiyn qualification documentation of piping,

including "alternate analysis® piping. supporting calculations or a new .

criteria as appropriate. >

| IVA nas coumitted to qualify all "alternate analysis” ‘

. piping yreater than 2 inches in diameter as part of its 2. Perform a walkdown  and an evaluation .
s HHC-0IL 79-0¢2/79-14 Bulletin program. This progrem is of a comprehensive sample, {a

described and evaluated in Subcategory 21200, statistically valid sample of 64 -

1 randomiy seiected Ciass I supports and
Ihe details of the swall-bure piping program are associated piping based on the .
presentiy in development su the qualification of piping Multiple Sampling Plan included in -
less than 2-1/2 inches in diameter remains to be NCIG-02, -Sasoling Plan for Viswal = = = = = = = -

24530-17  (01/0//88)

Ihe detailed design criteria for analysis of

torus-attacned piping under the Long-Term Torus Int

Program (LITIP) cuuld be interpreted to allow the
acceplaince of stresses which may be caiculated to exceed
certain licensing comnitments (ASME Boller and Pressure
Vessel Code, Section Iil, Subsections HC and HD-3550) by
up to 5 percent. Inose provisions of the desiun criteria
are nul in ayreewent with the PUAR (Ref. C.10.10). It
Was vbserved in two (Refs. C.10.33, C.10.3b) out of six
{Rets. C.10.33 tnrougn .38) example problems” that
calculated stresses believed by the originatoers t

4 : originators
excess of licensing commitments were accepted
particular ¢ scoe  w > hat

aaenrloefe P
Fruuius LVeslay TUdIIGIYIEd. fiad J40WN Liia

stresses were not exceeded.

Ihe reanalyses of cuntrol rod drive piping under ECNs

PO3YE, PuudY, POBEU, and PULSI are complete and the
criteria and procedures under which such analyses were
performed are sdequote.

Reinspection of Welds), to determine
sefsmic qualification of existing
Sefsmic Class I Piping less than
2-1/2" and supports. The acceptance
criteria for the piping analysis will
be in accordance with design criteria
BFN-50-712 or' BFN-50-707, The
acceptance criteria for the pipe
support design will be in accordance
with design criteria BFN-50-724. The
concrete expansion anchor incpection
will be evaluated in accordance with
the NRC OIE Bulletin 7y-02. I any of
the piping, supports, or expansion
anchors do not meet the aforementioned
criteria, an interim qualification
criteria may be applied. For interim

qualification the total support system

need only be sufficient to assurg that

. . . the pipe will perform its intended. . . . . . . . . . . .

function for all required load cases.
L€ the sample-evaluation -is found to -
be acceptable only {f the interim
qualtification criteria is appiied, ihe
entire population will be considered

%
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24540-17 (01/07/u8)

——e e

to be interim qualified only and
further evaluation will be required to
dchieve long-term acceptance. The
interim and long term qualification

- wlél be reviewed and approved by the
NRC.

3. If required by the sample, (as
required by the Multiple Sampling Plan
included in NCIG-02, Sampling Plan for
Visual Reinspection of Welds
{Attachment E), perform a 100 percent
walkdown/evaluation and qualification
of all Seisamic Class I piping less ®
than 2-1/2" and supports. Interim
qualification criteria stated in A2
may be applied, pending NRC approval.

-
.

Obtain a DCR from the plant to allow
ONE to issue design documents required
for modifications.

“Existing Seismic Class Il Piping less
than 2-1/2" and supports will be
evalvated/qualified and documented per
the corrective action required by
SCRBFRMEBB60S RO.

“The BFN 'Torus Integrity Long-Term
Program, Plant Unique Analysis Report’
(PUAR) will be revised to describe and
provide justification for the current-
allowance of a 5 percent operating
temperature increase without reanalysis
or a 5 percent calculated thermal
overstress. Revision 2 of the PUAR has
been approved by HRC in May, 1985. The
Justifications will be included in
Revision 3 to the PUAR, which will be
subamitted to NKC for review and
approval. The BFN-50-D711 criteria will
be revised to make clear that use of the
S percent temperature increase or

S percent calculated overstress is
applicable for ‘emergency’ and ‘faulted"
secondary stress evaluations only.
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tlement 218.4 - BFN (Continued)

“LTTIP piping analysis will be reviewed i
to identify all cases of calculated .
overstress. For such cases the .
Justification given in the calculation :
will be reviewed for adequacy. If the “
justification does not demonstrate that ‘ i
the piping actually meets allowable @ .
stresses (as stated in the PUAR and i
‘ Design Criteria BFN-50-D711), or if there i
is no justification; then the calculation
" will bp raviced to demonctrate tnat the .

piping actually meets code allowables.”

The evaluation team concurs with this

I
a nea l\ll

corrective action pian {CATU 2i8 04 BFiN Oi}).

uLN BLN LN .
4. The following is quoted from TCAB-643 ‘
| a. Alternate analysis is nut as detailed 4. Uualitication uf flanges remamms u. be proven for {08/13/87):

. as it should be. [Ihere iy a “alternate analysis plplug (Ref, C.11.33) . .IVA has | N
rrrrrrrrr noncenformance report {NCRY - - - - - - - alded an Appendix 6 dn ils dreft u.ns-m'i 3of Ctt 76-11 - - - - "The following nine corrective actions - - - - - - - - - - -
. that is created for resolving ald . which includes instructions tor flange evaluations. correspond to the nine findlngs Iisted in .

discrepancies with this analysis The above "Prugram-for Alternste Analysis Fix . . .° section 6 of {the first CATU}:
method, but' some discrepancies could (PAAF) includes flanye evaluations witnin fts scope e
remain unresvived after start up. (Sec. 4.4.5. and Att. 7). Completion of the PAAF should o Review and revise as necessary TVA
. a)low closure of HLR BLRCEBY2US and fully resolve Lhis . Design Criteria documents N4-50-0711,
, issue. (no CAID) N4-50-0717, H4-50-D720, N4-50-0725,
! __.and CEB-EP-2).12, CEB-26-)1, and .
Yualification of pipe supports lur CUlreclcu pipe CEB-75-17. These documents will be .
movement data for “slternste anslysis® piplnyg rewsing to ---reviewed and -revised for-the following: .
be performed (Rel. C. 1. Jl). IVA has dulined appropriate
corrective action for this issue, but it remains to be “ "R, Ueiete requirements outside the
completed. (no LAlY) ~ scope of the documents as titled.
. Yualification uf components with assucirated stress __ 8. Delete requirements_which overlap .
intensifications plus welded Jttachments remains to Le with requirements in other design .
proven (Ref. C,11.32).  [IVA nas detined appropriate . criterfa documents as necessary fnr‘ l .
currective action for this wssue, but it remains to be consistency. .
L e conmpleted. (no CAIGY . .
C. Add or revise applicability
""""""""""""""""""""""""""""""""""""""""" definition statements to the above - - - - - - - - - -
. documents to indicaté the scope of
, activities covered by that specific
- document (i.e., “This document
covers the following scope of
s . B activities:®, Then list the :
) activities.)

24540-17  (01/v]/80) ) )

- e
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Corrective Actions

Element 218.4 - BLN (Continued)

2454D-17 .(01/07/88)

Qualification of "alternate analysis” piping and supports
for relief valve thrust loads remains to be proven

(Ref. C.11.20) and CEB 76-11 remains to be revised to
include instructions for evaluation of relief valve
thrust loads. TVA has incorporated this issue within the
scope of the PAAF, which includes instructions as
Attachment 6, for evaluation of relief valve thrust
loads. Ho instructions for evaluation of such loads are
included in the draft Revision 3 to CEB 76-11, however.
The corrective action described in SCR BLNCEBBS509 is
adequate, however. (no CATD)

Criteria for performing “alternate analysi;“ using TPIPE
{viz., Simplified Analysis Handbook) needs to be
formally issued and other criteria and procedures

conformed. TVA has defined appropriate corrective
action, but it remains to be completed. {no CATD)

Documentation of “alternate analysis* piping support
locations remains to be completed (Ref. C.11.21). TVA
has incorporated this issue within the scope of PAAF,
which remains to be completed. (no CATD)

One calculation (Ref. C.11.61) reviewed excluded
consideration of thermal expansion yet part of the

‘related piping operated at 170°F with supports that may"

not have been intended to include gaps and that were
oriented such that thermal expansion would be resisted.

This concern should be resolved by completion of the
PAAF, (CATD 02) ’

In the same calculation (Ref. C.11.61) reviewed, some
“free end” piping was not adequately supported. Lack of
adequate support of “"free end” piping is identified by
HCR BLNCEBB8423. (no CATD)

Review and revise as necessary all
corrective action items on

NCRBLNCEBB423. The items which |
presently read “Hhere support design
loads are increased more than 10 ~
percent over the previous design

load . . .” will be changed to read
“Hhere support design loads are

:nc;eased over the previous design

oad . ...

A. Review all alternate analysis
calculation packages to determine
if snubbers are located on the same
axial runs as rigid axial
restraints.

8. Revise alternate analysis

calculation packages to delet® .

redundant snubbers as per 3A and l

recalculate axial support loads.

Supports that are not in line axial

support will be considered to be

“effective™ axial support if they |

are positioned within the proximity

regulrements of sections 5.1.3 (8B),
5.2.1.1, and 5.2.1.2 of CEB report

76-11 R3.

[x]
.

Revise affected support design
calculations as needed.

D. Add to checklist of 8LEP-20 and
BLEP-06 requirements for

Justification and approval of
snubber installation.

A. Revise BLEP-06, BLEP-20, CEB Report
-76-11, and CEB Report 78-11 to
include specific requirements. for
the evaluation of post LOCA
containment pressurization.

B. NCR BLNCEB8423 will be revised to
delete the last sentence of the
Ho. 6 corrective action.
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Corrective Actions

Element 218.4 - BLN (Continued)

In luree calculations (Rets. C.11.3o througn ,38)
reviewed, tnermal qualificstion was tnrough tne use of
the computer program IPIPE yet no criteria had been
established to quality “alternate aualysis piping
through toe use of IPIPE.  IVA nas defined sppropriaie
currective action (k;f. C.11.22 ana BLN "Sieplified
Auslys§s iandveok™), bul it remains to be completed. (no.
Calu)

fn one calculation (Ket. C.11.36) the second of two
sticets of tne “Final AnlaJlysis Input Data Verification
Steet™ was not signed by tne checker, (CA!D 02)

In one caleulatron Feviewsd (Bet, CHL32), & formula was
used fur nuzele lvad quall lLdllOﬂ that was not presented
i1 e desiga oriteria (Rei. C.itali).  Tnis issue was
IJL"lI'ILd Ly the RAAS (Seclion 4.0.3), where it was .
coiic luded tilat it shouid oot ve necessary to revise the

existing calculations, Ine evaluators disagree with that =

©cunclusion, However, wozzle luag evaluations should be

dincorporated in all calculations by _completion of the
proyram described in gelleionte tnglneering Project,
Project. Manual:. Proyrom fur Alteraate Analysis

Fix . .., BLEP-¢U, uulssu;d copy. {CAIL 02)

lu two CdILulallous reviewed (Kets. C.V1.37 and .38),
therina)- expansivii analyses were not perfonned for the
correcl operating  teaperdatures.  Thermal expansion
quaiification stvuld be estublisned upon completion of
Lhe PAAF. (LAl U¢)

In une calculation reviewed (ke C.11.38), the dates on
the revision luyg Jo nut conturm with tne dates on Lhe
celeulation cover sneet which, - in turn, do not conform to

the ddles on e vuritlcaliuu cover sucels- (CAlv 02)

L tie some caluulation reviesed (Het, C.11.38), the

'CJILuiallon. (CAID U¢)

()

wwuuuwuwurmwuamnmemwndwan'"""'”

=
:

KCHBLNCEBBAZ3 will be revised to
delete the third sentence of
corrective action No. 7.

A, CEB Report 7b-11 does not include
high energy pipes within the scope

of the report. All alternately
analyzed piping will be reviewed

under ECH 3380 (unit 1) and 333!

llmi! 21 Any altarnat

to
[4 2 QesiTiane

calculation packages found to have

hiyh energy piping greaier than

I-inch diameter will be reanalyzed

rigorously, This pipe will be
evaluated for pipe rupture. See
Beliefonte Design Criteria
N4-50-0720.

HCR BLKCEBB423 to include
reanalysis of piping vigorously. -

The tubing for BLi s been
designated as Category 1 by an
asterisk on the 56B0925-1U-series

and the tubing withoul an asterisk

‘s considered as not Category 1.

Iines that are not Cate: or 1. The
revision_of 5680925-10-0)_ vi!l add

these additional notes: (9) For
tubing and-supperts -designated-as
seismic Category I (see drawings
$680925-16-57, note i1V and -
5680925-10-94, note §). (10):for
all tubing” and supports ot

designated as seismic Category I.. . . . . . . . . . ..

but installed in safety-related

_clvil structures, the tubing and - . -

supports shall be considered

selsmic Cat foryf!(L).r This tubing

is to be reviewed to assure it is
qualified to the requirements

applicable to the clarified seismic

classification designations to be
placed on the SG40925-10 drawing
series. N

«
e ¥

- -, o s
e MY e
- sz

e

Revise corrective action step 8of. ~ . . . . . .
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Corrective Actions

Element 218.4 - BLN (Coatinued)

2454V-17 (0170278}

a

In une calculation (Hef. C.11.38) reviewed, superseded

tnermal displacements were not deleted frmn a drawing
(Kef. C.11.38, p. 29). (CATD 02)

TVn nas identified concerns related to field supported
piping (Refs. c.11.17 and .vb). Related criteria
{Refs. €.11.3%, .02, and .b6) are in the process of
chanye.  {no CAID)

Sume IVA desiyn criteria documents (Refs. C.11.01 and
.02) were found to provide requirements outside the scope
of tne documents as titled or to provide overlapping
requirements with other design criteria documents. (CAID
(113]

Axial support requirements of CtB 76-11 may not be met
{Ref. C.11.0%). This concern should be resolved by
complution of the PAAF. (CATD 02)

incurrect anchor movement data was used for one analysis
intertace (Refs. C.11.28 and .31), and the validity of
other analysis interfaces without a “Branch Line Uata
Sheet™ are questionable. VA has addressed this issue in
the PAAF (Section 4.4.1), which remains to be completed.
(calb v2)

IVA corrective action for NCR BLNCEBB423, as it pertains
to *free end" piping, is inadequate due to permitted
arbitrary acceptances of support load increases of up to
10 percent without further investigations. (CATD OV)

“Alternate analysis® calculations lack documentation of
nozzle load qualifications. this issue was identified by
the RAAB (Seclion 4.0U.3), where it was concluded that it
should nut be necessary to revise the existing
celculations. The evaluaturs disayree with that
conclusion. However, nozzle load evaluations should be
incorporated in all calculations by completion of the
prugrem described in Bellefonte Engineering Project,
Project Manual: Progrem for Alternate Analysis

Fix . . ., BLLP-20, unissucd copy. (CATD 02)

Yualitication of “alternate analysis® support loads tor
uonsymnetrically located concentrated weights remains to
be proven (Ret. C.11.0%). Tnis concern should be

resolved by the PARF, whicn requires that al) alterndate

»

(-]
>
.

Revise BLEP-06 and BLEP-20 to |
+ include requirements for lug stress
evaluation.

B. Revise CEB-Report 76-11 to include
requirements for lug stress
evaluation.

€. Revise corrective action of NCR
BLNCEBB40S to include a review for l

lug stress evaluation.

U. Review and revise as necessary
alternate analysis calculation
packages to include lug stress

evaluations.

E. Revise as necessary support design
calculations to incorporate changes
made from D above.

0 HCR 8423 will be revised to delete the
fourth sentence of corrective action
No. 1." The evaluation tesm concurs
with this corrective action plan {(CAID
218 04 BLN 01).

The following is quoted from YCAB-635,
08/06/817:

“Corrective action for [the second CAID}
will be accomplished with the issuance
and implementation of the following three
docuents.

o Program for Alternate-Analysis Fix,
Reviewing, Verifying, and Documenting
(Bellefonte Engineering Procedure
BLEP-20).

o Component Supports - Analysis, Design
Procurement, Fabrication, and
lnstallatlon {Bellefonte £nginecering l
Procedure BLEP-06).

o
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Corrective Actions

Element 218.4 - BLN (Continued).

dnalysis calculations include support loads calculated

according tu BLEP-o (3ecl|on 3.2 (k), note.1). BLEP-6

(draft) requires that, for “alternate analysis,” support
. . Ioads be compuled ds per Ct8 76-11. Revision 3 (draft)
oi CtB 7o-1i provides instructions'for evaluating
nonsymnetric lucated concentrated weights. (CAID 02)

Un Lhe basis ot a review by the evaluation team, CEB
76-11 does not adequately. account for the load on axial
suppdrts from piping adjacent to the axial run {see also,
C.11.05). (Cnlv 0})

Snubbers nave been used -as axial supports in~line with
rigid supports {Ret. C.i1.6%), (CATD 01)

Aclive valve qualification remains to be completed for
"alternate analysis® piping {Kefs. C.11.26, and .65).
VA nas incorporatéd instructions for active valve
draft PAAF indicetes (dection 4.4, 3) that the
caleulativas of record will Le conformed to-the-draft
Revision 3 tu Cts J0-11. Ine correclive actlon in NCR
BLACEBB4ZS §s adequate. (noCAloy —— —— -

Revised ‘insulation weiynts nave not been evaluated for
al) existing analyses (Ref. C.11.26). Inis concern
- . shuuld be resvlved by completion of the PAAF. (CATD 02)
TVA corrective aclions to audress posl LUCA conlainmeul
expansion are inadeguate becouse HCR BLNCERBA2D
(LLB 841207 011) permits arbitrary dcceptance of support
r . load increases of up- Lo ten VL’FCLIT;- CATU Of ,

3 IVA corrective action to address wind ‘loading is
inadequale because KUK BLKCLB34Z23 (CEB B41207 011)
permils arbitrary acceplante of support load increases of
up to ten percent.  (CAID 01)

[ 24540- K 107 /6v)
\ 4

0 Alternate Criteria-for Pipin Anal
and Support (CEB Report 76-1

Ine evaluatfon team concurs with this
corrective action plan (CATU 218 04 8LN 02).

qualificalion in a dratt Revision 3.tg0 CEB 7600, The . . . . . . . . . . . . . .
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Corrective Actions

3

Element 218.4 - BLN (Continued)

24540-17  (01/07/88)

Postulated pipe break evaluations have not been completed
for high eneryy “alternate analysis® pipiny greater than
one inch in diameter (Refs. C.11.26 and .65). (CATD 01)

Tubing has not been properly classified and may not all
be properly qualified (Refs. C.11.26 and .65). (CAID O1)

Vamping values used for tubing analyses may be incorrect
(Ref. €.11.65). This issue is deferred_to
subcategory 22800, (no CATD)

TVA has determined the limits of elevations in primary
and secondary cuntainment and interfor structure tnat the
tubing supports described in the 5680925-10 drawing
series are qualified for. That drawing series has been
updated to show these limitations. (no CAID)

A testing program (Ref. C.11,44) has been conducted to
determine acceptable design loads for tubing clamps.
{no CATD)

Some “alternate analysis™ lateral support spacings
implemented may violate criteria requirements

(Ref. C.11.65). (CATD 01)

Lux stress evaluations may be inadequate (Réf. C.11.65).
{CAfL 01)

The IVA corrective action for analysis interfaces is
inadequate (Ref. C.11.26). (CATD O1)
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Issues. Findinys Corrective Actions
tl.ﬁtilltlnllll..t 4
...Elf?f?f.f!?i?.. - Inadequate Piping Analysis
SUN SuN SQN
{N/A) (N/A) {N/A) - .
WOR W WBN
(N/A) (N/A) (N/A)
gy BFN uF :

a. Piping stress analyses performed
for Browns Ferry are nut documenicd
Lrelated element: BFN 205.1
in subcategory 24600}.

"""""""""""""""""" aii sofeiy-refated piping {liefs, ©/i2.03; telecon,

Browns Ferry ure inadequate {re

BFN elements: z18.4, 218.7).

b. Plblng stress analyses performed
M 1)
L]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr In-Calculativn HI=12%

a. Calculations are not presently available that document
tne qualification of all Bruwns Ferry piping,

>
< " v in urooses Comelate 't

TUYTERS are CurTanlay In prugress OF Compieleio I

n

ot )
4 utl
calculations that should document tne qualificatio

.

oW

of

R. Cutsinger IVA) to R. C. Wilkinson Bechtel), Bechtel

101 8Yo, Ud/u//87).

Retention of desiyn calculativns §s now a TVA requirement
(UEP-U7). ’

b, The adequacy uf Browns Ferry safety-related piping

generally could not be delermined due to the Jack of
documentation sddresséd under Issue ®a.®
TVA has instituted proyrams tu assure the technical

adequacy of Browns Ferry piping (see BFN element 218.4
above),

=IRA
tne allowable stress by ¢5.8 percent.

Ihe overstress was

In-a 1atér revision of the calculation discussed above, a
35°F therma) mode was wmproperly deleted from part of the
thenaal expansion analysis and the report text was not
revised to reveal the deletion. Tne possible

qualification of the piping o tquation 11 limits remains
rk

to be ddequately demonsirated in the calculat fon repo

L £+ Y .

(07/726/81):

a.

b.

R&; o caluuloted stress exceeded - - - - -

“Calculations demonstrating qualification
of all safety-related pipin? less than
2-172 inches in diameter will
generated by the Small Bore Piping-

Baranatl abina Dunamam se nwma

Reconciliation YYogiram as pi c'v'%ﬁ'u‘sl,','
comnitted to in CATD number

21804 BFii 0i. Upon compietion of the HRC
OIE Bulletin 79-14 Program, documented
calculations will exist showing
qualification of all other safety related

piping. This was comnitted to in CAID
number 21807 BFN 01,

“The findings related to calculated
overstress were previously identified in
ECTG Evaluation 218.4 for BFN and will be
resolved under the corrective action plan
associated with that report.

“Piping analysis calculation N1-175-1RA

will be revised to add documentation

“w

thermal analysis approach used. In
conjunction with revising calculation
N1-175-1RA, all thermal modes far the
Core Spray System will ‘be formally
def ined. _Based on these thermal modes it _
will be shown that all the seismic

Class I piping-fncluded in analysis -
N1-125-1RA meets code equation 11 stress
aHowables when considering the maximum
theoretical stress range for all
operating conditions, including

be .
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Corrective Actions

Element 218.5 - BFN (Continued)

2454V-17 (01/01/8Y)

The criteria in Vesign Criteria BFN-50-D707 are
inadequate for “alternate analysis™ because they require
the use of Report 0600002 for qualification of "alternate
analysis® pipiny greater than 2 inches in diameter while
Report 06L00VU2 includes no requirements for thermal
expansion qualification. The criteria are adegquate for
“rigorous analysis.” TVA nas said (telecon €. Fre[viold
et al., [TVA] to R. Wilkinson, [Bechtel], Bechtel

104 759, 03/11/87; RF1 1125, 03/19/87; telecon,

R. 1. Deal et al., LTVA] to R. C. Wilkinson [Bechtel],
Bechtel 104 779, 03/20/87) that all Class | pipin?
yreater than 2 inches in diaweter will be requalilied
using “"rigorous analysis™ techniques. Similarly, TVA has
said that future qualification of such piping will be by
"riyorous analysis® exclusively. That comfitment has not
yet been formally established.

faulted. Additionally all seismic
Class Il piping will be shown to meet
code secondary stress requirements for
normal and upset conditions. This
revision to calculation NI-175-1RA will
therefore demonstrate that the current
thermal stress analysis meets all
licensing comnitments.

"Uesign Criteria BFN-50-D707 will be
revised to eliminate the option to use
Report '0600002 for alternate analysis.
Since there are no documented analyses
which usé this report no additional
corrective action is needed.

“The generic implicatfons of CATD item
“3" will be resolved as follows:

2

Thermal modes will be formally defined
and documented for all BFA
safety-related piping systems. (IVA
contract No. TV-72164a initiates this
effort}). .

The thermal modes described above will
be incorporated in the analysis of
piping qualified by the NRC OIE
Bulletin 79-14 Program (BFEP Pl 86-05)
and the Small Bore Piping
Reconciliation Program (BFEP PI 87-40).

Al) BFN piping analysis calculations
not included in (2) above will be
reviewed with respect to the formally
defined thermal modes described in (1)
above. For any calculations found
that evaluate a smaller thermal stress
range than that which would be
produced by the new thermal modes, an
evaluation based on the new
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‘ o FOR SUBCATEGORY 21800
p Issues Findings Corrective Actions
- Element, 218.5 - BFN {Continued)
]
thermal modes will be performed.
If the evaluation shows that the N
] ] piping remains qualified, the
: calculation will be revised to :
. document this evaluation of the new )
i - (. thermal modes. If the evalutfon .
;":"‘.- determines that the piping s not __ :
.. qualified, corrective action will | -
- be taken in accordance with HEP 9.1.
The evaluation team concurs with this .
G corrective action plan. (CATD 218 05 BFN 01) )
. 8L BLY BLN i
[T (:, fan s i’
KT {W7Aj- {#i/A} {8/A
‘-. ‘."', ARARRAAARAANKRAARK
Lt Element 218.6 - Piping Stress Analysis
. ARRRAARARRARRARARAS
Y Q)
a SQH SQN SN S
T Q (N/A) {N/A) (H/A)
"o WeN BN BN .
G ] ’ :
3. Piping stress analysis performed by a. The following findings are determined from the review of a. In its corrective action plan (CAP) . .
rigorous and alternate methods has 20 sample calculations (Ref. C.13.02 and .06): (TCAB-240, 03/06/87) and Bechtel/TYA I
3 " numerous deficiencies. telecon (10M 749, 03/09/87), TYA commits i}
o The calculations are performed in accordance with the to perform the following: .
Watts Bar design criterfa (Refs. €.13.04 and .05), and A
. the pipe stress evaluations are performed to satisfy Under the Hanger and Analysis Update .
. the requirements prescribed in ASHE Code. Program (HAAUP), all affected piping -
: . L - L. analysis problems for unit 1 will be '
. o In the mathematicai model of the piping stress evailuated to fnclude the pipe support - -
analysis, lumped masses of the valves, SIFs, enveloped component-weights where.applicable, The :
seismic response spectra, and pipe support types are corresponding design documents will be : .
U considered appropriately. revised to prevent recurrence of this

(-]

2454D-17 (01/07/88)

Lumped masses of the pipe support components are not . . . .

included in the mathematical model for the dynamic and
gravity analyses. :
Rigid-range seismic response is

piping analyses.

Structural seismic displdcements at the pipe support
attachments are not included in the mathematical model.

Jaanma

Significant Condition Reports (SCRs) SCR '_'
WBNCEB 8553 R1 and SCR HBNCEB 8631 R

were {ssued on 06/24/86, to address th

IPA [zero period acceleratfon] issue for '
"""" The .

corrective action taken per these SCRs .

- .
-A x
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>
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Ihe alterndte gnalyses performed by the span method
have used the criteria prescribed in CEB-76-5
appropriately.

In alternately analyzed calculation N3-67-A2/R, the
documentation of the flange calculation to qualify the
flange is nut included in the calculation package.
This is not a concern since the only flanges in this
problem are connected to flexible noses. Therefore,
they will not be subjected to significant Joads.

In the calculation N3-07-A10A analyzed by the
alternate method, tne documentation for the SAM
movements chieck §s not included in the calculation
package. However, it is stated in the assumptions
tnat “[t jhe seismic anchor movements from CEB 80-10
were investigated & found to nave negligible affects
Lsic) on this problem.® Tnis is the minimum
acceptable documentation. However, the documentation
in calculation H3-67-A2/R for the identical .
circumstances, which describes tlie magnftudes of the
SAM movements, is preferable.

was to perform a parametric study to
establish the procedures to be used, to
include the load contribution due to
wodes greater than 33 Hz (2PA effects)
for response spectra analysis. Oa the
basis of this study, an evaluation of all
affected response spectra analyses will.
be performed to include the effects of
ZPA. As required, pipe support designs
will be revised and refssued. This
action will be taken as a part of the
HAAUP for unit 1 and as part of a similar
program to HAAUP for unit 2.

The design criteria and the Rigorous
Analysis Handbook will be revised to
indicate how to account for the ZPA
effects in both response spectra and time
history analysis. This should prevent

. recurrence of this problem.

Structural seismic displacements at pipe
supports located in different seismic
structures must be considered fn the
sefsmic anchor movement (SAM) analysis in
accordance with the Rigorous Analysis
Handbook (RAH 206, 10/30/85). All
rigorous analysis problems will be
reanalyzed under the HAAUP, Any
discrepancy discovered in the SAM
analysis of structural displacements at
pipe support locations will be corrected.

There are explicit instructions in RAH
206 on how to consider these structural
displacements at the pipe support
locations. This should prevent
recurrence of the problea,

A program similar to HAAUP will be
implemented for unit 2 and will address
this deficiency.

The evaluation team concurs with this CAP,
(CAID 218 06 WiK 01)
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Corrective Actions

Issues Findings

tlement 218,6 - GFN UFN

(N/R) (h/A)

8LN . BLK

(N/A) {N/R)

AARARNANARNANARAARAN
tlement 218.7 - Acceptance Criteria for Uverlap Areas of Calculations

ARAARAAAARRARAAAAA

SQN SUN;

2. There was ne consistent policy on .3, Ihere were consistent procedures (Hef..C.14.07 and .08)
what constituted an acceptable lapped for interfacing computer-analyzed rigorous analysis
region ot slternsle analysis piping with non-computer-analyzed alternate analysis
boundaries. piping. As per procedure, there {s.no need for lapped.

region at alternate analysis boundaries. {*Terminating
at points where alternate analysis begins requires less
isvlation, since the system will be supported rigidly
frowm that point on.")

b. The methods actually. implemented tor . . b, Ihere s ne gustification for use of & J-way restraint,

interfacing alternate amalysis
problems way not have been sufficient, - -

2454v-17  (01/07/88)

without overl.:p. at the interface of rigorous analysis
- piping-with slernate analysis piping where the alternate
analysis piping is not rigidly supported.

BFN :
(N/A) <
BLN - - .
(1/A) :

SUN .

[
]
=
=]
S
©
"]
(i3
&£3

o

;‘t‘ .
In its "r'e"”‘“‘fﬁfb e\ Plap {CaP .
(TCAB-0 ¥(1'1 6/87), W comnits to “
establis grass radsolve the <.
adequacy of g}lrg a restraint to .-
terminate: r1gon s\s probiems '
which int%rfaca9 &w}y ate analysis
problems dndyty dssvfh—gom liance with
FSAR ti:om ment . TVAWI) review all
the rigorods Bnalysi s for Units

gorols Rualystsceghlpas for

1. and 2 whi intArf alternate

analysis pr b .‘d:#%;r. stram‘l:;‘or
NIZYIa ™

_.‘-t..\
CTIECLL l'C J 191 l|h'llltcl IdLC). .
The worst ca e §er&fgé’h pro@lems will be
selected on e‘ M of oilowing
parameters: ans, branch Ne
line locatlon\ Co| f‘igun\t’ions.
support types
concentrated weight

and he oaatlo of

the deldcted worst )
cases will be rga)
rigorous analys s

duwt o ‘jn(lude lhn ,,,,,,,,,,,, .
e 33 n ‘with an |

adequate portiod o. g slterpale - - - - - - - - o o
analysis problen‘s btut de of ‘e
3-way restraint l;gerlaces.
~ significant incr in stress lgpvels .

are revealed, TVA\w 11 review all\lhe

1 7 l .

‘!

1

\ ‘.‘_—’ "
. .,—«"
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Issues Findings ’,3‘\\s Corrective Actions
PN .
- 7 ‘.c:;")
Element 218.7 - SQN (Continued) // .1;':’,-
Yigroblem, and further evaluate any
pro s hWjth low stress margins which
N A, i cted.
AN
Y § . ‘
\\\ Afeanyh g quanies are found, TVA will

WBN

3. There was no cunsistent pulicy on
what constituted an acceptable lappued
region at alternate analysis
boundaries.

b. The mathods™actually implemented for
- interfacing»alternate analysis
problems may not have been sufficient.

-

2a54D-17  (01/7/88)

HUN

Jd.

Inere were procedures (Rets. C.15.03 and .21) for
interfacing computer-analyzed rigorous analysis piping
with non-computer-anslyzed alternate analysis pipiny.
The procedures explained tne acceptable methods of
overlap between the varijous interfaces.

Ihere is no justification for use of o 3:wdy restraint,
without overlap, at the interface ot rigorous analysis
piping with alternate analysis piping where the alternate
analysis piping is not rigidly supported.

N

by*gctual f 15
In :hxg_;:>!vo
-
chqr, and

INbe appg\bﬂ?p by \he

In addition, the evalualy
(see BLT-343, 07/24/87) ¢
corrective actions defined
(CATU 218 07 SQN 01)

ion of the
e CAP

WUN

a. MNone required. i

b. In its corrective action plan (CAP)
(TCAB-209, 02/25/87) and IVA/Bechtel
telecon (02/17/87), YA comaits to
implementing a “Hanger and Analysis
Update Program™ for Watts Bar Nuclear
Plant, unit 1, This program will
identify all rigorous analysis problems
interfacing with alternate analysis
problems where the analysis boundaries
were not adequately considered in the
qualification of piping. Al analysis
problems that are not terminated in
accordance with one of the following
criteria will be reanalyzed: 1) anchor,
2) decoupling with inertia ratio of 25
and with adequate flexibility for
decoupled piping, 3) overlapping, and
4) flex hose.
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Corrective Actions

Element 218.7 - HBH (Continued)

.
. c. Various methods of overlap were
used in the specific examples cited.

UFY

N

d. There was no consistent policy on

.region at alternate analysis
3 boundaries.
o

24540-17  (01/07/88)

c. The examples cited in the empluyee concern were reviewed

by the evaluation team. It was found that different
methods of interface were used between the analysis
problems. However, the use of dJifferent methods of

intorfaco hatwoon nrohlome done natl arachiudo achi
SNICrIALe DOIWCLN Provitms GUCS nol preciude achl

acceptable results.,

auing
Tvaid

BFN

a. There are no established criteria or procedures al BFN
L what constituted an acceptable lapped - - for structural overlepping ol enslysis problem- - - - -

boundaries.

Inis corrective action will be initiated
and tracked by Problem Identification
Report ' PIR HBNCEBU6B2 for both units.

Ihe:criterfa documents will be revised

appropriately to-avoid recurrence.

The evaluation team concurs with this CAP. .
(CATU 218 07 HBK OF) .

c. HNune required. .

SURBF NCEGE616 itU, which is to “add a-

BFN .

The following fs-quoted from TCAB-433 -

(U2/715/87): '

a. “lhe proposed corrective action for .

- - -lssue 'A' is ddéntical with the action - -~ - - - - - i
required to prevent recurrence (ARPR) for .

section to the rigorous analysis handbook N

defining structural overlap requirements
at analysis problem boundaries.® ‘This
section wil) define overlep requirements

o
i

-
e

Rigorous analysis interfscing with

another rigorous, analysis. .
Rigorous analysis interfacing with .
alternate analysis (including

alternate analysis piping which is not n.

riyidly supported).

Rigorous analysis interfacing with
deadweight analyeie. =~ ° -
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Llement 218.7 - BFH (Continued)

b. The methods actually implemented for b. BFN nas 3-way and 2-way restraints as separation between b, “For a large portion of BFN Seismic .
interfacing alternate analysis analysis problems. There is no generic technical Class | piping, no retrievable analysis :
problems mdy not have been sufficient. Justification for use of such restraints, without documentation exists. For this piping,

overlap, at the interface of rigorous analysis piping the issue of structural overlapping at

with alternate analysis piping where the alternate analysis problem boundaries will be

analysis piping is not rigidly supported. adequately addressed under the NRC-OIE .
. Bulletin 79-14 Program and the Small Bore .

Piping Reconciliation Program (SBPRP).

"IVA's program to resolve NRC-0IE
Bulletin 79-14 2pplies to all BFN Seismic
Class [ piping 2-1/2" in diameter and
greater and 21l safety-related piping
reyardless of size which was dynamically
analyzed by computer. Under the Phase 1
portion of tne 79-14 Program, this piping
received a review to assure adequate
configuration. Any configuration which
was deemed potentially inadequate was
evaluated for interim approval using
existing or new analyses. The extent of
overlap considered was determined on an
individual basis by the analysis
evaluator.

“Under the Phase 1l portion of the 79-14
Program, a code compliance analysis will
be generated for all piping under the
bulletin. This commitment §s found in
» BFEP-P] 86-05 (NRC-OIE Bulletin 79-02 and
79-14 Program Document) and the Nuclear
Performance Plan Yol. 3. Overlapping
. will be in accordance with the rigorous :
. analysis handbook section described above. :

“Ihe BFN SBPRP is being implemented to .
. resolve SCREFNCEBBS20.  This program will
establish the long term acceptability of
Seismic Class § small bore piping {2 in
diameter and less) which was originally
alternately analyzed. Comnitments
regarding this program are found in .

214%40-17  (01/07/88)
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v

BFEP-PI 87-40 (SBPRP) and the Nuclear
Performance Plan Yol. 3. Overlapping.
will be in accordance with either the
rigorous analysis handbook section

‘described above or with acceptance

criteria developed specifically for the
SBPRP. Overlapping acceptance criteria
deveioped. specificaiiy for the SBPRP will
be ‘reviewed to assure consistency with
the rigorous analysis handbook section.

“For Seismic Class | piping for which
retrievable analysis documentation
exists, the following corrective action

ie wracammandads»
35 VCLORIACNGCG.

i. Review anaiysis documentation io
identify rigorous analysis which has
been-terminated at 3-way/Z-way support
without an overlap region.

the analysis identified above.on a
case-by-case basis.for adequacy. in the
areas of piping stress, support loads,

and -equipment qualification.”

The evaluation team concurs with this |
corrective action plan. (CATD 218 07 BFN 01)

= e -
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Corrective Actions

Element 218.7 - BLN

b.

There was no consistent policy on
what constituted an acceptable lapped
region at alternate analysis
boundaries.

The methods actually impluﬁenled for
interfacing alternate analysis
*problems may not have been sufficient.

2454v-17  (01/V//uy)

BULN

B

a. Ihe current procedures for interfacing rigorous analysis
piping with alternate analysis piping are inconsistent.
The prucedures in the Rigorous Analysis Handbook differ
from those in CEB 76-11, which does not refer to the
appropriate section of the Rigorous Analysis Handbook.

b, There is no justification in the currently issued

Rigorous Analysis Handbouk fur the use of a three-way

support, or effective three-way support, without overlap,

at the interface of rigorous analysis piping with
alternate analysis piping where the alternate analysis
piping is not rigidly supported.

The methiod provided in the currently issued Rigorous
Analysis Handbook for overldpping a rigorous analysis
with an alternate analysis (i.e., include in the rigorous
model 3 segment of the alternately analyzed line, which
contains at least one support in each direction and one
chan?e in direction) is not an adequate structural
overlap.

BLN

The

following is quoted from TCAB-636

(0u/06/87):

a.

b.

"Revise BLN alternate analysis criteria
(CEB Rep. 76-11) section 5.5.2 to refer
to BLN Rigorous Analysis Handbook.

“Revise section BLN-RAH-204 to delete the
use of 3-way (or effective 3-way) support

. to terminate an analysis.

“Revise section BLN-RAH-204 to delete
this method.

In addition to the above actions, the
following will be performed.

1) Revise the Rigorous Analysis Handbook
(section BLN-RAH-204) to clarify the
following requirements on interface
which will meet the requirements of
NUREG/CR-1980.

(2) Rigorous to rigorous interface

(b) Rigorous to alternate interface
(to include all alternate analysis
pipe sizes greater than 3/8" in
diameter)

(c) Rigorous to simplified analysis
interface

(d) Rigorous to deadweighL interface
2) Review and revise BLEP-U6, BLEP-20,
and BLN Simplified Analysis Handbook
(SAH) to bé consistent with the
rigorous analysis handbook (BLEP-20
and BLN-SAH are in draft form). .

3) Review_and revise all rigorous
analysis interfaces to the
requirements of ftew 1),
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Element 218.7 - BLHN (Continued)

4) Revise corrective actions of NCR
BLNCEBUAIZRY to be consistent with the
above items 1) and through 3). '

5) The following will be added as
corrective actions to NCR. BLNCEBB423. .

(a) Add a section (e.g., 5.5.3) to BLH ,
) alternate analysis (AA) criteria .
to cover alternate to simplified

Lnbtonfarnn
U"ﬂl])l) el ale

H
make reference to th
Cl_. 2L _ &8 A ob a2
SIRpIIYIEd mlalyb 3

- {b) Revise BLN AA criteria

. section 5.5.1 to refer to BLEP-06
I \ or BLEP-20. ,
i (c) Add a section(e.g., 5.5.4) to BLN N

AA critaria to cover alternate to

alternate analysis - interfaces
Tttt s s s s s s s s s s s s s s which wil} make reference to - - -~ -~~~ -~ -~ - - L
BLEP-UB or BLEP-20. '

(d) Revise BLN AA criteria section
5.5.2 to refer to BLN ngorous
___Analysis Handbook.. _ S

-
|
.P_

- Heview and vevise,;- accordingly, —
all AA interfaces and all .
. - -- deadweight analysis interfaces to—
< ;rgpre uirements of BLEP 06 or
. T bd'4

N 6) A corrective action will be added to .

PIR BLNCEBB526 to. include: . Review. and

revise, accordingly, all simplified

analysis interfaces to the. -

requirements of the BLN Slﬂpllfigd
T Analysis Handbook. - - - - - - - - - - - - oo

24540-17 (0VUI/88) I i




. - nllm,n' ’ RLVISIUN HUMBLRY

SUMMARY UF I55ULS, FINUINGS, AND CURRECTIVL ACIIONS Page U-37 of 45
Fuit SUBCATEGURY 21800

Issues ' Findings Corrective Actions

Element 218.7 - 8LN (Continued)

7) BLN AA criteria, BLN-RAH, BLN-SAH,
BLEP-06, and BLEP-20 will be issued to
the requirements of the above
corrective action plan by
July 31, 1988."

The evaluation team concurs with this
corrective action plan. (CATO 218 07 BLN 01)

AnhdARAahARANRNRAL

Element 218.8 - Potential Internal) Stresses from the Tubing Adapter Between Points 790795
ARARRAARRARAAAARAR i

i) ' SUN SYN

(N/A) (N/A) (ti/A)

WiN HUN HUN

3. Unit 1 piping analysis N3-68-1R a. The unit | socket-welding reducer-insert of concern was a. HNone required.
m3y be unconservative due to modelling originally mudeled with the vutside diaméter and wall
assurptions between data points 790-795. thickness of the mating tubing. The stresses computed by

3 later IVA study analysis (Ref. C.18.03) where the

reducer-insert was modeled with estimated outside v
diameter and wall thickness of the reducer-insert itself,

were significantly higher than those in the original

analysis. However, the study analysis demonstrated that

the unit 1 piping of concern was qualified to applicable

code stress limits.

- The original unit 1 analysis (Ref.-t.18.02) modeled a
second socket-welding reducer-insert in the same manner
as that specifically identified within the statement of
concern. In the study analysis, this reducer modeling
was unchanyed. However, it appears that there is a
sufffcient margin of alluwable stress remaining to
accoumodate an increase in calculated stress at this
second .reducer-insert, were it to be modeled
conservatively.

. The piping of concern was unusually sensitive to the
choice of outside diameter and wall thickness used to
model the reducer-insert because a pipe support was
?ttacged to the tubing unusually close to the reducer

nsert.

The proximity of a support on tubing near the juncture of
tubing with piping, througn a sucket-welding
reducer-insert, was detennined to be essentially an
isolated case.

24540-17 (01/0//88)

A
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tlement 218.8 - W8N (Continucd)
b. The correspunding Unit 2 piping analysis b. The unil 2 suckel-welding reducer-insert of concern was b. HNone required.
may also be unconservative for similar modedled (Kef. C.18.02) with outside diameter and wall |
reasons. tnickness estimated for the reducer-insert itself, a
conservative modelling .approach, and stresses were within
allowable limits. .
. BFN
. UFN UEN ) :
(H/A)
{N/A) (N/A)
ULN .
] BLN BLN.
i . ‘(H/A) 8
' (/) (w/a) '
Element 218.9 - Pipe Clearance in the manulus Ared i -
ERADAARANRARARRAAR .
. SQN
K SN SyN
' (N/A) . .
(8/A) (N/A) .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, WUN
HUN WUN ,
&~ $n its corrective action plan {CAP)
. 2. Pipe clearances in the amiulus area d. There is a lack of control prucedures to ensure that atl (1CAB-223, 03/04/87), TVA comnits to .
may not be sufficient duc to yrowih components in ciose proximily Lo the steei containment “““gstablish a program on units 1 and 2.for .
of the steel) containment vessel., - vessel have sufficient clearances. __ determining, evaluating, and resolving
, ) potential interferences both inside and
| Ihere is a lack of pruper documentation of walkdowns _....autside the steel containment vessel -
. conducted - in the -annulus area, resulting from growth of the vessel. .
Sufficient clearances were not maintained in the anuulus This corrective action will be initiated .
aree between the sleel contsimuent vessel ano pipes —---and tracked by Significant Condition
{including pipe supports) in its proximity. Reports SCR WUNWBPB?27 for unit 1.and .
; . ~SCR WONWBPB72B for unit 2. v
‘ The issue of insufficient clesrance in the annulus area
beiween the steel cuntainment vessel and components in ~ " The corrective action will involve -
close proximity is not limited to pipes ond pipe supports.  Division of Nuclear Engineering (UNE) to .
define the program (including clearance .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, requirements) and Dfivision of Nuclear . . . . . . . . . >
Construction (DHC) to implement the -
""""""""""" L e e e e o oopragram,e Abso, DNC-wil éasure that- - - - - - - - - - - - gy
clearance requirements are maintained and .
. . . controlied during any future field work. N
. ) The evaluation team concurs with this CAP, )
. (CAID 218 09 WUN O1) .
2454u-17  (01/0//84) .
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.

BFN

(N/A)

6LN

(N/A) -

24540-17  (01/07788)

Ine evaluation team conducted a brief walkdown (BLI-126,
dated 02/12/87) of the annulus area of unit 1 and found
instances where sufficient clearances were not maintained
between the pipes (including pipe supports) and the steel
containment vessel {e.g., core spray pipe supports
attached to containment vessel and fire protection pipe
attached to shiely wall at location: azimuth 300-305 and
elevation 8U1; air duct pipe supports attacned to shield
wall and steel containment vessel at location: azimuth
140 and elevation 811; and air duct pipe support attached
to shield wall and steel containment vessel at location:
azimuth 230 and elevation 811).

Hhile conducting the walkdown, the evaluation team
noticed numervus interferences involving cable trays,
conduits, platforms, ctc., that are outside the scope of
this element consisting of unly pipe clearances.

Although this evaluation pertains to the annulus area,
similar interference problems could exist inside the
containment vessel because of inward (negative) radial
movements of the vessel Lmemo from Chief, Civil
tngineering Branch, to Sequoysh and Watls Bar Project
Manager, dated September 18, 1979, provides envelope .
radial movements by elevativn for both outward (positive)
and inward (negative) movements ). ’ '

BFY
(N/A)

BLh

(N/A)

UFN
(N/A)
BLN
(1/A)
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ARRASARRRANAARANAR ’
. Element 218,10 - Deformation of Pipe Suppurt Stanchion .
ARRARRARARRRARAARAR
wt
: SUN sgn - SUN .
{N/A) (N/A) (N/A)
BN Wi HEBN ’
a. Deformation of the stanchion pipe a. The evaluation tesm exanined tne BUUl-type pipe supports a. HNone required. .
of a BUO)-type pipe support could cause at various locations in the plant during a plant walkdown ] .
additional ctraccee in the ctanchion for both units, The InSlh'CllOﬂ revualed no deformation ’
and process pipes. ’ in the stanchion pipe within tne reyion between the .
oo process pipe and the Lranch pipe. However, a slight 5
ovality of the slancmon pipe at tne (free end was
observed during this inspectivn. This slight deformation
does not affect the load-carrying capacity of the support
and would not, induce any siynificant stresses in the | «
I process line. [In addition, the static load tests
conducted by TVA (CEB Report 77-42) on the BOOl-type pipe .
I supports have demonstrated-tne desfyn adequacy of the
stanchion pipes. Al BOU)-type supports are also
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, required. to be inspected for 1mplementation of the IE . . . . . . . 00000
Bulletin 79~14 to ensure their functionality.
UFN BFN BFN g
: (N/A) {N/A) (H/A) .
15 BLN BLN BLN .
! (N/A) ’ (n/a) (N/A)
RAARRAAAAKCAAAARAR ' * -

Element 218.11 - Respousc Speclra fur Pipe Suppurt Attached ot the Interface ot dShield Hall

ARARASANAAASANSARS and "UXIlldl"y Build iny

SUN SyN = SUN .
] (8/A) {/a) (N/A) .
2454p-17  (01/07/88) .
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Findings

RLYISTUN HUMABLY
Paye 4-41 of 4%

Corrective Actions

Element 218.11 - WBN
a. Attaching a pipe support to a
building other than the une specified

in the Building Zone vésignation may
invalidate the piping stress analysis.

UFR
(N/A)

24540-17  (01/07/68)

HEN

d.

GFN
(N/

Contrary to the statement of concern, the evaluation team
found no evidence that the subject support was ever
designed with a “comnon attachment between the shield
wall and tne auxiliary building.” However, the general
concern of the cwployee was valid, in the sense that the
subject support was attached to a building other then the
one specified in the piping analysis. The piping
analysis (stress isometric drawing and support load table
for calculation J2UUA) requires that the subject support
be attached to the auxiliary building only and not to the
wall of the shield building.

The proper building for pipe support attachment (referred
to by VA as tne "Building lone Vesiynation™) is
identified i botn tne support loads table and the piping
fsometric drowing (calculation 22080) . Apparently, this
key design inputl infurmation was vverlooked by the pipe
support desiyner and the checker. Per ECH 5779 the
subject pipe support drawing was revised to illustrate
proper Jattaclsent to the auxiliary building. Ihe support
was Lhen installed in confunnance with the revised
drawing. ’

IVA discovered that this provlem related to proper .
building attacnment was not isolated to the support
identitied in the statement of concern. As a result, TVA
issued a Problem Identlification Report PIR WBNCEBB60O3/R2Z
which requires that all pipe supports for safety-related
piping with detailed snalyses for piping close to an
interface between two or more scismic response spectra
zones will ve reviewed, and if any supports are attached
to an incorrect seismic structure, appropriate revisions
will be made Lo the supports or to the analysis.

Ine pipe support cited in tne ststement of concern was
designed by Bergen-Paterson, but another support
identified as having the same problem was designed by
IVA, The evaluation team ubserved that the proper
building attachment consideration was nut emphasized in
sufficient detail by IVA's Pipe Support Uesign Hanual.

A)

HWUN

a. In its corrective action plan (CAP)
(TCAB-221, 03/02/87) and subsequent
1VA/Bechtel telecon {I0M 721, 03/02/87), TVA
connits to review all pipe supports in close
proximity to an interface between two or
more sefsmic response spectra zones. These
pipe supports are from the piping analyzed
with detailed (computer) analysis. [f this
review identifies any pipe supports that are
attached to an incorrect sefsmic structure,
the supports or the piping analysis will be
revised in accordance with Engineering
Change Notice (ECN) 6208, Problem
Identification Report (PIR) PIR WUNCEB 8603,
R2, was issued on September 11, 1986, to
initiate this corrective action.

Typical-(standard) supports on lines,
designed to span rules, are not included in
this corrective action as these support
designs are based on the envelope of all
response spectra.

The Pipe Support Design Manual (P3UM) will
be revised in sufficient detail to emphasize
that it is the responsibility of the pipe
support designers and checkers to ensure
that pipe support design considers
.attachient to the correct seismic
structure. This will prevent the problem
from recurring.

The evaluatfon team concurs with this CAP.
(CATD 218 1) WBN O)) - )

UFN
(ti/a)
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Issues Findings Corrective Actions

“Element 218.11 - BLN BLN BLN .
4. Attaching a pipe support to a buildiny d. Ine findings of the investiyation are as follows: a. Ihe following is quoted from TCAB-637
with response spectra different from ‘ (08/06/87): .

the spectra used in the seismic o For the attachment of pipe support 2CA-MPIG-0060, the
analysis would invalidate the pipinyg enveloped response spectra of the Containment and “1. Determine the spectra zone interfaces .
stress analysis. Auxiliary Buildings at this support location .are not which-require review. .
used in the piping’ sefsmic analysis {Ref. C.22.05). \ s
“2. Walkdown or review of the drawings to H
o Evaluation for Lhe pipe stress and the support design determine all support attachments for -
due to SAM at ‘the above support location is not large and small bore pipes at the spectra .
documented in design calculation package N4-2CA-8, zone interfaces that are not compatible .

with response spectra used in the

. 0 For UNM-#Pllu-0439 and ONM-MPHG-Ub23, the pipe supports analysis. g
are attached to a building that is ngg compatible with I
the response spcctra usced in the piplng stress *3. For supports that are lncompatible with .

2454v-17  (01/0)/88)

analueic Ta. [Em e mesusmes TUAl o
SNar1y5is. oiis § llluluy l) \.uvclt.u u, LR LA

Significant Conditivn Report SCR BLNCEBBE03.

Vetailed review is not performed by TVA to verify
propur suppurt ollacaments compatible with response
spectra used in the gnalysis for all pipe supports
located at the vicinily of two-or more seismic

response spectra zones,  Ihis l!ndips ic covered by . .

TVA's SCH BLACtBBoU3 and q lcltCun between Bechtel and
VA, (OB} o -

TeSponse >pcu.lo used in the am‘u])l:,

redesign and attach the supports to the
structures with spectra zones compatible .
with analysis or reanalyze the piping "0
system with revised response spectra to .

reflect the existing support.

attachments, Consider enveloping of

- - - spactra or multiple zone gpectira metheds . . . . - . . . . i

to generate the revised response spectra.

"4, Add information to the pipe analysis
fsowetric or ioad tabies to define u
seismic zone attachiing requirements for * 2

the pipe.
For any support that is attached to
‘multi-structure, redesign to modify the
support attachment to one structure.

"5

“6. Revise- the Bellefonte Plpe Support- Desngn
ianuai to provide quideiines for handling :
support attachment to spectra zones. o
(The Bellefonte Rigorous Analysis |
Handbook [BLN-RAH-402] was revised |
7-29-85 [Revision 1) to require the i

- addition of notes to the isometrics - - - . . . . . . . . . o

deflning support attaching requirements “ ‘

- in seismic -zones. {See 3008 - - - - - - - - - - - - - ‘
Ihe evaluation team concurs with tnis =
corrective action plan (CATD 218 11 BLN O1)
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Issues Findings ) Cor}ective Actions
RARRXKRARRARARARRRX
Element 218.12 - Temporary Support Seismi¢ Analysis

AARRRARARARARARNAR

SQN SQN SQH

(N/A) (N/A) (t/R)

WBN WBN HBH

(N/A) (H/A) . ) (N/A)

BFN BFN BFN

TVA elected to assume responsibility for preparation of the corrective action tracking documents (CATDs)
and corrective action plans (CAPs) for element 218.12(C). TVA requested (Ref. C.23.07) that the
evaluators include the TVA CAP for element 307.04 in the element evaluation for element 218.12(C). It is

quoted below for reference purposes only.

The following corrective actions for this |
element are presented in TVA ECIG
evaluation 307.04: |

“A. Determine enveloping pipe support
configurations which may have existed .
during the 1983 outage of unit 3 RHR '
Loop 1.

» "8. Evaluate configurations identified in
(A.) above for pipe stress, support
loads, and nozzle loads.

*C. Determine additional corrective action,
if required, based on results of (8.)
above. Additional corrective action may
include inspections and/or
wodifications. This work should be
completed prior to unit 3 startup. «

“Note: A similar situation exists on unit )
and is being handled under ECP Investigation

. Report Concern No. ECP 86-BF-566-001." (CATD :
307 04 BFN 01) -

"Modifications will inftiate a corrective
. action report (CAR) identifying the above
. [i.e., CATD 307 04 8FH 02]) adverse
condition. Modifications shall propose, as

2454D-17 (01/07/88)
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SUMMARY-OF ISSUES, FINDINGS, AHD CORRECTIVE ACTIONS Page B-44 of 45
FOR SUBCATEGORY 21800 .
Issues Findings Corrective Actions
Element 218.12 - BFN (Continued) .

a corrective action, .that a walkdown of the
RHR system be performed to verify the
removal of all temporary supports.” |

“During the close out process ensure that a
CAQR is inftiated.* (CATD 307 04 BFN 02) |

*{A) MAI-23 is being revised to inciude
precaution statement for installing,
removing, and/or modifying supports on
operating systems (in approval cycle).

{B} The USQD {s part of the ECH,
therefore, it is included in the
workplan that removes the support, if
the system is inoperable. If removal :
on operable system precaution :

| etatomant vonuirae a enarifis 1IKNAN
u, SRULLHILIHY FLHUII LY W JRLLII IV voyw

(incomplete sentencel.

*(C) Temporary supports have second party .

removal in_a PORC approved instruction
(MAI-23), therefore, a TACF is not
-—--.applicable as long as MAI-23 is the
. referenced document.”
- {CATO 307 04 BFN O3y - - -

70’ '
2. Inadequate control and tracking a. During the unit 3 outage in 1983, there were no N
of temporary supports during. programatic controls or documentation for the L Ll
the outage. ) ’ installation and removal of temporary supports.

The current version of Modifications and Additions
Instruction MAI-23, Attachment B, provides adequate
controls for tracking temporary supports during outages.

Hechanical Maintenance Instruction MMI-164 provides
stringent requirements for the removal and reinstallation
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr YA T S ST

© " b. The effects of temporary supports on - -~ b. The current version of MAI-23 does not include any ~ ~ ~ =~ = =~~~ U T ToTosmmimooimims s s s s
’ the seismic qualification of piping requirements for the seismic qualificatjon of piping )
‘ systems have not been addressed. systems when sefsmic supports are removed. R
BLN BLN 8LN ’ )
| (N/A) . (N/4) . (n/A)
| .

24540-17 (01/07/88)

*
.
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Corrective Actions

Issues Findings
REARRRARAARRAAARKAK )
*.*EIETEQE-EIEZIE- - Orywell Purge System Piping Interference in UBA
SN SQN SQN '
- (N/A) < (1/A) (N/A) . ] ’
WBN HUN HBN
(N/A) (8/A) (N/A)
- BFN BFN BFN

a. DOrywell purge system piping <«
interference was fdentified to pipe
movement as a result of thermal and
pressure growth of containment during
a design basis accident (DBA), which
could cause rupture of the piping.

BLN
(N/A)

2454D-17 (01/07/88)

a. On unit 2 during a DBA, there is an interference
(Ref. C.24.0)) with the brace of the pipe support frame
obstructing the pipe movement of the 2-inch drywell purge
pipe as a result of the pressure and thermal growth of
the containment.

On units 2 and 3 during a DBA, the box frame type pipe
supports do not provide sufficient clearances

(Ref. C.24.01) for the upward movement of the 18-inch
drywell purge system pipes because of the pressure and
thermal growth of the containment,

BLN
(H/n)

a. The following is quoted from TCAB-461
(07/26/87):

“In the event of a LOCA, the unit 2
support (H87 at elevation 629'-9") will
fail, and the adjacent rod hanger (H89)
will be subjected to compression. The
unit 3 support (H33) will fail, and the
adjacent rod hanger (H32) will be
subjected to compression. The piping has
been evaluated under 79-14 with supports
H87 and H33 removed from the analysis and
is still qualified for interim

operation. In order to prevent support
fajlure, the corrective action will be to
remove support H87 in unit 2 and support
H33 in unit 3. Attached (to the
corrective action plan] are copies of the
appropriate finspection data.

{CATD 218 13 BFH 01)

“Long term qualification of the 18"
piping and supports will be accomplished
under Phase Il of the 79-14 program. The
2" piping will be evaluated for clearance
and interference under the Small Bore
Pipe Reconciliatfon Program.”

The evaluation team concurs with this
corrective action plan. (CATD 218 13 8FN 01)

BLN
(H/A)
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c.01
1.

ATTACHMENT C
REFERENCES

General

Sequoyah Element Report 218.01, "Thermal Analysis of Piping Subjected to
Temperatures Less Than 120°F," Rev. 1 (12/04/86)

Seauoyah Element Report 218.04, "Widespread Deficiencies Within Pipe
Stress Calculations," Rev. 2 (01/06/87)

Sequoyah Element Report 218.07, "Accepténce Criteria for Overlap Areas of
Calculations," Rev. 2 (01/27/87) ‘

Revised Corporate Nuclear Performance Plan (TVA), Rev. 4 (03/87)

Nuclear Performance Plan (TVA), Volume 4, Watts Bar Nuclear Plant (draft
for comment by 03/27/87)

Element 218.1 SQN

TVA, Sequoyah Nuclear Plant, Detailed Design Criteria for Detailed
Analysis of Category I Piping Systems, SQN-0C-V-13.3, RO, (03/10/75) R3 |
(08/13/84)

TVA, Sequoyah: Nuclear Plant, Detailed Design Criteria for Analyzing Pipes
with Rigid Attachments to the Containment Vessel, SQN-DC-V-13.3.1, RO, |
(07/26/79), R2 (12/27/83)

-TVA, Sequoyah Nuclear Plant, DOetailed Design Criteria for Alternate

Piping Analyses and Support Criteria for Category I Piping Systems,
SQN-0C-V-13.7, RO, (04/01/73), R2 (10/04/84) l

EDS Nuclear, Sequoyah- Nuclear Plant, Alternate Criteria for Piping
Analysis and Support, R1 (06/75)

TYA, Sequoyah -uclear Plant, Earthqdake and Dead Load Desiqn Data for
Small Diameter Carbon Steel and Aluminum Piping, [80070180051], (05/18/74) |

TVA, Sequoyah Nuclear Plant, Alternate Analysis Manual, Documentation of
Alternate Analysis Packages, SQN-AA-002, RO (06/28/86)

Mechanical Design Guide 0G-M5.1.1, pages 1-8, original issue, (08/11776) |
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8. Engineering Procedure EN DES= EP 4.02:" Engineering Change;Noﬁices -
Handling, R13 (06/07/83) g

9, Nuclear Engineering Procedure,fNEP-S i, RO: ' Design Output (07/01/86)

10. Sequoyah Rigorous Analysis Handbook SON RAH 207 R] Opérating and! | |
Design Modes (09/18/86' Lo

11. TVA memo from R. O. Barnett to C. A. Chandley [B471 850605 0 5} Sequoyah |
Nuclear Plant - Operating Modes - méchan1tal Des1gn Gu1de MS,l.l and NCR
SON CEB 8501 (06/05/85, NCR attached) Do

12. Office of Engineering, OEP-11, Change Control, RO, (04/26/85) o [
13. Nuclear Engineering Procedure NEP~6J1,\ROH Change Control (07/01/86)

14. Sequoyah Rigorous Analysis Handbook SQN- RAH 401 R]: Analysis Checklist .
(11/15/85) | Lo Co T

15. Alternate Analysis Review Program, Program Description, SQN AA 001,
(07/07/86)

16. USA Standard Code for PressurejPioing,1USAS1831.1;0-1967 QASME

17. Watts Sar Nuclear Plant, Sampling Program for Review of Operational iodes |
Data Used in Rigorously Analyzed Pining, EN DES-SEP 82-15, R2 (05/31/84)

18. Review of Operational Modes Data Used in [Watts Bar] P1p1ng Ana]yﬁls, TVA
Report CEB-84-02, RO, (02/17/84), R1 (03/08/84) @ ‘ |

19. (Deleted dunlicate of C.02. '|7)‘ S R |

20, SON-AA-002, "Sequoyah Nuclear: P]ant¢ Alterndte: Analysis Aanual -
Documentation of Alternate Ana1y<1s Packages " Rl [826 870331 0]2), * |
(reply, RFI 866), (03/27/87) ‘

21, 'SON-AA-005, "Sequoyah Nuc¢lear P]ant Units 1 and. 2, Alternate Analysis
Review Promram, Evaluation of P1n1ng for Anchor Wovement and Thermal
gxpansion Load Cases," R1, .Tu-D » 1325 370407 913], (04/06/37)

22, RFI SON /64 (70/28/86).

23. TVA, examples of Alternate Ana]ys15\typ1¢a1 support’ draw1ng provﬁded in
reoly to RFI SON-512, Item 9 ‘

24, Problem N2-62-3A, 4A, and 5A, Rl excerpts; [no RIMS number], (01/26/86) l

3744D-R6 11/25/87
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25.
26.
27.
28.
29.
30.
31.

32.

8.

TVA Calculation N2-62-3A through 5A, R3 (11/12/82)
TVA Calculation N2-70-R2, R3 (05/05/86)

TVA Calculation N2-78-5A, R1 (10/30/85)

TVA Calculation N2-70-20A, RO (02/17/81)

TVA Calculation N2-67-4R, R2 (10/17/84)

TVA Calculation N2-26-A-301A, RO (09/14{86)

N2-70-A-324A, RO, TVA Calculation (TTB 516-3, Vol. 4), [B25 860915. 806],
(09/12/86)

TCAB 102, (12/08/87) l

Element 218.1 WBN

TVA NEP-3.1, "Calculations," RO, TTB 61, [BO5 860701 003], (07/10/86)
TVA NEP-5.1, "Design Output," RO, TT8 61, (no RIMS number], (07/01/86)
TVA NEP-1.3, "Recérds Control,"” RO, TTB 61, [no RIMS number]}, (07/01/86)

Construction Specification N3C-912 "Support and Installation of Piping
Systems in Category I Structures," TTB 2, [ESB 841005 202], R1, |

(12/03/82), R3, (10/31/34)

OE-SEP 82-18, TVA, WBN, "Program for Alternate Analysis Fix -
Coordinating, Documenting, and Verifying," R3, TTB 11-3, [no RIMS
number], (no date), [R2, 826 850503 001, 05/03/85]

EN DES-SEP 82-15, TVA, WBN, "Sampling Program for Review of Operational
Modes Data Used in Riqorously Analyzed Piping," R2, (reply to RFI 207),
(CEB 840531 006], (05/31/84)

WBN-RAH-603, TVA, YBN, Rigorous Analysis Handboogi “"C€valuation for
Changes in Temperature," RO, (reply to RFI 78), [B41 351220 004],
(12/20/85)

CEB-76-5, TVA, WBN, “"Alternate Criteria for Piping Analysis and Support,"
R3, [CEB 830613 026], (06/13/83) .

CEB-84-02, TVA, "Review of Operational Modes Data-Used in Piping
Analysis," R1, (reply to RFI SQN-667), [CEB 840308 002], (03/08/84)
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10. WBN-RAH-400, TVA, WBN, R1gorous Analysis Handbook, "Watts Bar Nucleari |
Plant Rxgorous Ana1y<1s Checklist," (rep]y to RF1- 184), TTB-232-4, {no 1
RIMS number], (no date) ‘

11. EN DES-EP 4.04, TVA, "Squadcheck Process," R9, [ESB 840426f2P7];
(04/24/84)

12. Mechanical Design Guide DG-M%.] 1, “"Operational Modes Ana]ys1s foer1p1ng |
Systems," Original Issue, (no RIWS number], (08/11/76) ‘ :

13. TVA NEP-5.2, "Review," RO, TTB-G] {no RIMS number], (07/01/86)
14. Bechtel RFI WBN-149, (01722/87) = . | |

15. Calculation, TVA, "CVCS 0nerat1ng Modes for Problem 0600200 08 os" ‘
(partial reply to RFI1-160), TTB~482 , [B26 850520 0341, (05/20/85) o

16. TCAB-247, (03/09/87) o
17. TCAB-375, (12/08/87) S |

C.04 Element 218.1 BFN

1. BFN-50-712, TVA, "Detailed Des1gn Criteria, Seismically. Qua11fy1nng1eld |
Run P1p1nq (sizes 1/2 through 2 inches)" (TT8 178, Vol. 2, o
842 860103 505), RO, (11/29/72), R4, (11/27/85) ‘ ]

C.05 Element 218.1 BLN

1. CEB 76-11-C-R3, "CEB Report: 8e11efontu Nuclear Plant A]ternate Criteria |
for Piping Ana1ys1s and Support," (proposed revmsxon) (TTB 327 5, Vols. 5
and 6), [no RIMS number], (no date)

2.  BLEP-20, "Bellefonte Engineering Project, Project Manual: Program for
Alternate Analysis Fix: Reviewing, Verifying and Documenting,"‘
(TTB 472-2), [no RIMS number], (not issted). .

€.06 Element 218.2 WBN

1. Pipe supports from the following isometrics:
474464-251/R0 0600200-04-09/R908 ©+ ' '+
. 4Ma35-222/R2 47W435-267/R2 Lo
‘ 47W435-220/R5 47W435-273/R2 - ' v .
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2. Stress analysis input information for:

o Problem 600-200-06-01 for node point 7Z, [no RIMS number], (03/10/83)

o Proble? 600-200-09-02 for node points -C98 through 113, R7, [no RIMS
number .

] Prob]e? 600-250-09-02 for node points 119 through 370, RO, [no RIMS
number )

0 Problem 600-200-07-02 for node points F19 through 186, (12/14/82),
[no RIMS number]

) Problem 600-200-07-01 for node points 23 through 6, (12/82), [no
RIMS number] .

o Prob]e? 600-250-07-02 for node points N2 through 29C, R1, [no RIMS
number ;

0 Problem 600-250-07-04 for node points 5 through V83, 12/84, [no RIMS
number]

3. Bechtel calculation PD-218-08, RO (06/10/86)

€

4. Pipe support calculations:
o 47A400-6-97 R1, [W8BP 845010 016], (05/11/84)
(o} 47A400-1-31 RO, [B41 850417 951], (04/17/85)

5. "Detailed Design Criteria for Location and Design of Piping Supports and
Supplemental Steel in Category 1 Structures," WB-DC-40-31.9, RS,
(04/09/84)

6. Watts Bar Nuclear Plant Rigorous Analysis Handbook, WBN-RAH-208, RO,
(09/19/85)

C.07 Element 218.3 WBN

1. WB8-DC-40-31.7, "Watts Bar Nuclear Plant, Detailed Desian Criteria,
Analysis of Category I and I(L) Piping systems," R7, [842 860129 501],
(01/21/86)

2. CEB-EP-21.43, "Documentation of ASME Class 2 and Class 3 Rigorous Piping
Analysis," R1, (842 851219 503], (12/13/85)

3. ANSI M45.2.11-1974, ™Quality Assurance Requirements for the Desian of
Nuclear Power Plan;s" .

4, QEP-07, "Office of Engineering: Calculations," RO, (778 2), (01/15/86)
5. O0EP-10, "Office of Enéineer}ng: Review," RO, (T78 2), (08/30/85)

6. WB-DC-40-31.3; “Watts Bar Nuclear Plant, Detailed ‘Design Criteria for
Assignment of Responsibility for Analysis, Support, and Fapbrication of
Piping Systems," (TT8 2), R2, [ESB 841012 201], (.10/04/84)

- [T .

7.  WBN-RAH-400, "Watts Bar Nuclear Plant, Rigorous Analysis Handbook, Class
2 and 3 Analysis: Watts Bar Nuclear Plant Rigornus Analysis Checklist,"
(TT8 5), R3, (B41 851113 020], (11/13/85)
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9..

10.
11.
12.
13.
14.
15.
{6.
17.
18.

19.
20.
21.
22.

23.

24,

25.

WBN-SAH-400, "Watts Bar Nuclear Plant, Simplified Analysis Handbook,
Class 2 and 3 Analysis, Watts Bar Simplified Analysis Checklist,” (TTB
5), R1, [B41 860314 012], (03/14/86)

OEP-SEP 82-18, "Special Engineering Procedure, Watts Bar. Nuclear Plant,
Program for Alternate Analysis Fix - Coordinating, Documentlng, and
Verifying," (TT8 11), R3, (850514000321, (no date) L !

EN DES-EP 3.03, "Engineering Proredure Desigm Ca]culatiQns;" (TT8 2),
{ESB 840426 2I0], (04/24/84) : :

CEB-EP 21.12, "Class 2 and 3 Piping Analyéis," R3 [ESB 83] 205 201],
(12/01/83)

CEB-EP 21.42, "Piping Ana]ys1< Verification for ASME Cla s 1, 2, 'and 30 ¢
(Rigorous or A]termate)," R1, [842 851219 502}, (12/13/85) - « | | | |

WBEP-EP 43.21, "Alternate Analysis of Piping Systems - Document1n and
Verifying," (TTB 2), RO, (01/09/86)

Calculation 26109 Checklist (WBN-RAH 400), (TTB 22), [no:RIMS‘numbek],\ L}
(12/01/83) o

Calculation 0317 Checklist (WSN-RAH 400), (TTB 2¢), [no RIM number],
(05/23/84)

Calculation N3-31-A45A Check]mst (SAG;/DAGS), (TTB 22), [no RIMS ‘numpber], [
(12/10/83) .

Calculation 0600200-02-01 Checklist (source not ldent1f1ed), [no QIMS § r
number], ((12/07/81), (Reply to RFI 058) N

Calgulatxon 6801 Checklist (NBN RAH= 400), {(no RIMS number], (Reply to RFI |
061 ‘ L

Calculation N3-33-R07 Checklist (OEP 82-18), (Reply to RFI 061)
Calculation 0600200-02-01, R8, [CEB 840320 007], (03/20/84) | | |
TPIPE ‘Computer Qutput, TVA Calculation C600200-02-01; R8, (TT8 235-6)

Listing, TPIPE ComputerlModel]Input, TVA Calculation 0600200-02-01, R6,
(TTB 67-7) b Co

‘Calculation 7729 Checklist (SAGS/DAGS) (TTB 22)“ [no RIMS humben],\ I
(02/26/83)
Calculation 6214 Checklist (SAGS/DAGS), (TTB <2), [no RIMS numben], | b
(03/01/83)

TCAB 239, 03/06/87
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C.08 Element 218.4 SQN

.I.

2.

8.

10.

1.

12.

]3.

14,

) ]5.

16,

TVA memo from D. W. Wilson to J. A. Raulston, Chief Nuclear Engineer,
{825 860514 0157, (05/14/86): SCR-SQNCEB8613 (SCR attached)

Engineering Report, Rev. 1, [SO1 860509 977}, (05/09/86): SCR SQNCEB8613
RO

TVA memo from K. L. Mogg to Dave Wilson, [no RIMS number], (04/29/86):
SCR [SQN]CEB8613 and 8614

TVA memo from K: L. Mogg to T. C. Cruise, [no RIMS number], (04/17/86):
SCR SQNCEB8613 and 8614

Engineering Report, Rev. 1 (not approved): SQNSWP8215 RO ‘

Nonconformance Report, SQNSWP8222, [SWP (827)1221 023], (revision not
shown), (12/21/82)

TVA memo from John A. Raulston to T. G. Campbell, [RIMS number not
legible], (11/26/82, attached: SQNSWP8215 and failure evaluation)

TVA memo from W. B. West to Dave Wilson et al., [no RIMS number]
(05/23/86, attached: Engineering Report, Rev. 1, not approved, prepared

05/22/86)

TVA NCR WBNSWP8231, [SWP 820616 006], (06/16/82)

Alternate Analysis Review Program, Alternate Analysis ‘lanual, SQN-AA-001
(preliminary copy of R0) (06/25/86) :

Alternate Analysis Review Program, Evaluation of Piping for Phase I '
Issues, SON-AA-006 (06/25/86, not approved)

Alternate Analysis Review Program, General Guildelines [SIC] for
Case-by-Case Evaluation of Piping for Deadweight and Seismic Load Cases,

Rev. 0, (06/18/86)

Alternately Analyzed Piping Review Program, Phase T, Pipe Stress and
Suooort Design - Load Combinations, Allowable Stress and Allowable Loads
(06/20/86, not approved)

Alternate Analysis Review Program, Instruction Index (no date)

Alternate Analysis Review Program - Program Description - SQN-AA-001, RO,
(07/01/86) . .

Alternate Analysis Review Program, Pipe Stress and Support Design

Screening and Evaluation, Load Combinations, Allowable Stress and -

Allowable Loads, SQN-AA-003, RO, (07/09/86)
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17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

27.

28.

29.

c.09

‘Alternate Analysis Review Program, Proceduﬁe for Scoowng, SQN-AA»OO?

Sequoyah Nuclear Plant, [TVA rep]y toJ NRC Technical 1nformat1on Request .
on Interim Acceptance Criteria, Civill Eng1nee+1nq Proqrams] o
[S10 860812 831] 1transm11ted 08/12/86): . 1‘[

Alternate Analysis Review Program, Evaluation of Piping for Anchor |
Movement Load Cases, SQN-AA—ODS Rev. 0 (06/30/86)

Alternate Analysis Review Program,‘1n$truct1ons for Pmpe Suoport Design, !
SQN-AA-009, Rev. 1 (08/9/86) Lo

Alternate Analysis Review Program,;Prpgrpm30e$cription, SQN}AA-OO],? Lo :
Rev. 0 (7/7/86) C o ]

Alternate Analysis Manual, Documentatﬁon of AIternate Ana]ys1s Packaqes,
SQN-AA-(02, Rev. O (06/28/86)

Alternate Analysis Review Program, iGeheral iGuidelines for Case-bv-Case !
Evaluation of Piping for Deadwelght and Selsmlc Load Casws, SQN-AA-Q04, |

825 860708 013], (06/18/86) ' o |
Alternate Analysis Review Program, Evaluation of Piping for Anchmr P
Movement Load Cases, SQN-AA-005, RO, (06/30/86) L A
Alternate Analysis Review Program, Eva]uat1on of P1p1ng for Phase Ii 1 | | g
Issues, SQN-AA-006, Rev. O (07/04/86) = : ‘”

Rev. 0 (07/04/86)

Alternate Analysis Information Bulletin No., SQN-AABU- 010@ Rev. O
(07/12/86): Evaluation of Spacing Violations and Embedded Plates

Alternate Analysis Information Bul]et1n No. SQN-AABU 013 Rev. 0
(07/12/86): Rigid Response Lo

Alternate Ana]ys1s Informa11on Bulletin No. SQN-AABU-14, Rev. 9, A )
(825 860712 011], (07/12/86): Seismic and Thermal Anchor Movement @ . . o

TCAB-034, Corrective Action P]an (CAP) for Element 218.4{ (8]), (12/18/86) .

OE-SEP 82-18, "Proqram for A]ternate Ana]ys1s Fix - Coord1nat1nq
Documenting, and Verifying," (TTB 0]1} [850514 00032], (RO 09/17/82,

tlement 218.4 WBN S T ' .
R3: no date) |
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2. SWP-EP 43.21, "Alternate Analysis of Piping Systems - Documenting and
Verifying," (superseded by C.09.03) (TTB 263-4) [ESB 830103 210 as per |
10M 623], RO, (01/13/83)

3.  WBEP-EP 43.21, “Alternate Analysis of Piping Systems - Documenting and
Verifying," (reply, RFI 068) (TTB 37), [no RIMS number], RO, (01/09/86) |

4, CEB 76-5, "Alternate Criteria for Piping Analysis and Support," R3
{CEB 830613 026], (06/13/83)

5. YBN-SAH-400, (TTB-5) [B41 860314 012] (RO: 12/27/84; R1: 03/14/86)

5. WBN-SAH-100, Yatts Bar Nuclear Plant, Simplified Analysis Handbook,
title: General Handbook Policy (TTB 263-4) RO, [CEB 841207 012],
(12/07/84)

; CEB-EP 21.12, "Class 2 and 3 Piping Analysis," (T78 5) [ESB 831205 201}
R3, (12/01/83)

8. WB-DC-40-31.7, "Design Criteria for Analysis of Category I and I(L)
Piping Systems," (TT8 2) [B42 860129 5011, (01/21/86)

9. (Deleted duplicate of C.09.11) ]

10. CEB-75-18, R3, "Small Line Attachment Details to Class 2 and 3 Piping
‘ Equal to or Larger than 2-1/2 Inch Diameter," [CEB 840522 001], {05/22/84)

11. YBN-RAH-202, RO, "Analysis Boundaries and Decounling Criteria," (TTB 5)
(841 850920 001], (09/20/85)

12. 4B-DC-40-31.7, R7, “Analysis of Category I and I(L) Pining Systems,"
(TTB 2) [842 860129 501], (01/21/86)

13. CEB<EP 21.12, R4, "Class 2 and 3 Piping Analysis,” (TT8 327-5, Vol. 2)
[842 851219 5017 (12/13/85) '

14, NCR WBNSWP8231 (reply, RFI 064) [SWP 820616 006}, (prep. 06/16/82)
15. NCR WBNSWP8220 (reply, RFI 064) [SWP 820512 001], (prep. 05/12/82)
16.  NCR WBNSWP8160 (reply, RFI 064) [SWP 811113 0§5], (prep. 11/13/81)
17.  NCR 4164R (TTB 219-3) [WBN 820615 1107, (inﬁtiated 06/11/82)

18. NCR WBNSWP8252, R2 (for R3, see 21) (reply, RFI 066) [WBP 830919 019], .
(orep. 09/15/83) . .
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19. ECN 3213 (TTB 219-3) [SwpP 830120 5261, (01/20/83) ! I
20. ECN 4807 (TTB 219-3) [wBP 840510 518}, (05/03/84) i | Q I
21. NCR WBNSWP8252, R3 (for RZ, see 18) (reply, RFI1.066), (prep 04/18/85)

22. PIRWBNCEB8646, "Problem Iden11f1cat1on Report" (rep]y, RFI 391)
(841 860411 035], (approved 04/11/86}

23. TVA calculation 74202, RO, (TT8 241) [CEB 850206 9563, (02/06/85)
24. TVA calculation 7203, RO, (T7B 241),1[WBP 840710 0201, (07/09/84) A -
25. TVA calculation 03021, RO, (TTB 241), [B41: 851021 958], (10/21/85) o
26. TVA calculation N3-62-A20R, RO,:(TT81241),1[WBP 831025 040], (10/2 5/83)

27. 0600200-02-01, R8, TVA calculation, (TTB-235), [.CEB 840320 0071,
(03/20/84) ‘ ‘

28. TCAB 265, 03/12/87
29. TCAB 374, 11/13/87 N

C.10 Element 218.4 BFN

Bechtel (North American) Power Corporation, Job 16985-007, - "Browns Ferry
Nuclear Power Piant, Report on Technical Review of TVA Program to
Implement NRC Bulletin 79-14" (TTB 1/6-‘[2], 841 860107 008), (12/85)

2. BFEP-PI 85-01, TVA, "Implementation of NRC-OIE Bulletins 79~ 02/79 14 for
Browns Ferry Nuclear Plant," R] (draft) (TTB 176-2[6], no RIMS number),
(01/06/86)

3. BFEP-PI 86-05, TVA, BFN, "NRC-OIE Bulletin 79-02/79-14 Program Document | |
for Browns Fprry Nuclear Plant," (TTB 176-2(9], B22 860805 011), T

(07/29/86)

4, BFN-50-D707, TVA, “"Detailed De51gn Criteria for Analysis of As guilt +
Piping Systems" (TTB 178,. Vol.1, 8421850501 501), RO, (08/11/80), R3, . ‘l ‘
(0417/85) ‘ ,

5. BF MMI-99m TVA, bFN, “Instructibns for the Implementation of Ehand\mafkdd |
"Phase I"] NRC IE Bulletin 79-14, Units 1, 2, and 3" (TTB 176 2[7], no
RIMS number), (hand-marked copy of 11/15/85 1ssue)
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8.

]00

11.

14.

15,

15.

17.

19.
29,

-

BFEP-PI- 85-06, TVA, "Imp]ementat1on of NRC-OIE Bulletin 79-14 Phase I1I
Verification for Browns Ferry Nuclear Plant," (TT8 176-2[10], no RIMS
number), (no date)

BFN-50-0711, TVA, BFN, "Detailed Design Criteria for Analysis of Torus
Attached Pipin (Long-Term Torus Integrity Program)" (TTB 178, Vol. 1,
B42 850719 502? RO, (07/27/82), R2, ?07/12/85?

BFN-50-712, TVA, "Detailed Design Criteria, Seismically Qualifying Field

Run Piping (s1zes 1/2 through 2 inches)" (TTB 178, Vol. 2,

842 860103 505), RO, (11/29/72), R4, (11/27/85)

EN DES-SEP 81-02, TVA, BFN, "Special Engineering Procedure,
Impiementation of NRC-QIE Bulletin 79-14 for [BFN]" (TTB 208, Vol. 6,

CEB 811221 014), (12/21/81)

CEB- 83-34, TVA, "[8FN] Torus Integrity Long-Term Program, Plant Unique

?na]ysis ?eport“ (TTB 208, Vol.5, CEB 841210 008), RO, (12/21/83), R2,
12/10/84

BFN-50-0706, TVA, "General Design Criteria for the Torus Integrity
Long-Term Program" (TT8 178, Vol. 1, €SB 840621 205), RO, (07/24/80), R1,
(06/20/84) “

NDIM-BFN-50-D707-3, TVA, "Design Inpiut Memorandum Analysis of As-Built
Pioing Systems, BFN-50-D707" (TTB 178, Vol.1, B41 861124.017), (11/24/86)

DIM-BFN-50-712-1, TVA, "Design Input Memorandum‘for Seismically
Qualifying. Field Run P1p1ng (sizes 1/2 through 2 inches), 8FN-50-712"
(TTB 178, Vol. 2, B41 861124 008), (11/24/86

Engineering Report, re SCRBFNCEBBSZO RO, (TT8 204-3, 360106 00531),
Significant Condition Report SCRBFNMEB8605, (TTB 204-3, 844 360703 007),
(07/01/86)

ECN P0O392 (TTB 508-5, TOP 811009 500), (02/26/81) .

ECN P0880 (preliminary) (TTB. 208-5, no RIMS number), (04/29/86)

ECN P0881 (preliminary) (TTé 208-5, no RIMS number), (04/29/86)

ECN P0859 (TTB 208-5, B22 860625 500), (prepared 02/05/86)

TVA, "Failure Evaluation/Engineering report" (re NCR SFNNE8840] R1),
fNEB 840814 2671, (08/14/84)
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21. BFNNEB8401, TVA, "NonconformahcejRépoﬁt,” (WT3-359-4)7CCEB 340605 0113,
R2, (05/30/84) R

22. "Nonconformance Report Comm]et1on Verification Sheet" (re NLR BFNNE$8401‘
R2), (TTB 359-4) [no RIMS mumber], (08/03/84)

23. SCRBFNCEB8%520, Significant Cond1t1on Report (reply to RFI 1104, | | |
telecopied 03/16/87 08:45) (no TTB 'number, B41 851112 016),\(]1/06/85)

2. 67 M 47W458-211, R1, TVA, Drawing [no RIHS number] (veply, RFI 1226)
(06/11/82) ving [no RIMS number] (veply, f

25. 67 M 47W403-206, R2, TVA, Ura@inb [no RIMS number] (reply, RFI 1226)
(07/17/84) ‘ o o )

26. 67 M 47W403-207, R2; TVA, Orawing [no RIMS number] (reply, RFI 1226)
(07/17/84) T R e TR AR

27. 67 M 474403-208, R3, TVA, Drawing [no RIMS number] (reply, RFI 1226)
(02/21/85) \ SR A

28. 67 M 47W403-209, R3, TVA, DraWing {no RIMS number]) (reply, RFI 1226)
(09/05/84) j C S

29. 67 M 47W403-210, R2, TVA, Orawing [no RIMS nuiber] (reoly, RFI 1226)
(07/17/84) | o

30. 67 M 47W456-211, R2, TVA, Drawing [no RIMS number] (reply, RFI 1226)-
(12/16/85) S T S e T

31. 67 M 474455-206, R1, TVA, Orawing (no RIMS number] (reply, AFI 1226)
(12/22/86) T T T

32. 67 M 474920207, R1, TVA, Drawing [ho‘RIMS number ] (repjy, RFI 1226)
(07/25/84)

33. N1-373-5R, TVA, calculation (1T8 312-17), [BwP 8408]7 102], R3 two
volumes (08/17/84) ‘

34. N1-064-6R, TVA, calculation (TTB 312-17), [CEB 841227 759],:R3 (12/21/84)

35, N1-264-4R, TVA, calculation (TTB 312-17), [822 861112 1041, RS (11/12/86)

e, .

36. N1-175-1RA; TVA, calculation (TTB 312-17), (822 851231 102],°R3,
(12/31/85) ‘ S

37. N1-371-3R, TVA, calculation (TTB 312-17), (CEB 841227 765], R1 (12/21/84)
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38.
39.

a0,

41.

c.1

N1-273-2R, TVA, calculation (TTB 312-17), [B22 861219 152], R3 (12/19/86)

67 M 474458-209, R3, TVA, Drawing [no RIMS number] (reply, RFI 1226)
(03/10/86)

67 M 47W458-210, R3, TVA, Drawing [no RIMS number] (reply, RFI 1226)
(08/09/86)

TCAB-490, 08/13/87

Element 218.4 BLN

DC-N4-50-D717, “General Design Criteria, Bellefonte Nuclear Plant:
Design of Safety-Related Piping. Supports and Supplemental Steel,"
(TT8 327-5, Vol. 2), [B42 851112 525], R4, (10/22/85)

DC-N4-50-0725, "Bellefonte Nuclear Plant, General Design Criteria for
Assignment, Support, and Fabrication of Piping Systems," (778 327-5,
Vol. 2), [ESB 831115 2171, (RO, 01/27/76; R1, 11/09/83)

"Fragnet for FY 87 Milestone and Alternate Analysis Fix," sheet 1,
(attached to Ref. C.11.01 above), [no RIMS number], (no date)

CEB-EP 21.42, "Piping Analyses Verification for ASME Class 1, 2, and 3
(Rigorous or Alternate),"™ (TTB 327-5, Vol. 2), R1, [B42 851219 503],
(12/13/85)

CEB-EP 21.43, "Documentation of ASME Class 2 and Class 3 Rigorous Piping
Analysis," (TTB 327-5, Vol. 2), R1, [B42 851219 503], (12/13/85)

CEB-EP 21.12, "Class 2 and 3 Piping Analysis," (TTB 327-5, Vol. 2), R4,
[B42 851219 501], (12/13/85) ‘ )

BLP-EP" 44.76 "Bellefonte Design. Project, Enginéering Procedure:
Component Supports - Analyses, Design, Procurement, Fabrication, and
Insta11a§ion," (TTB 327-5, Vol. 2), [ESB 831019 2053, (RO, 01/09/79; R3,
11/01/83

CEB 76-11, "CEB Report: Bellefonte Huclear Plant Alternate Criteria for
Piping Analysis and Support," (TTB 327-5, Vol. 3), R2, [CEB 840106 027],
(01/06/84) (See also Ref. C.11.11 below.)

BLEP-06, “"Bellefonte Engineering Project, Project Manual: Component
Supports - Analyses, Design, Procurement, Fabrication, and Installation,”
(proposed revision to Ref. C.11.7) (TT8 327-5, Vol. 4), RO, .
{(no RIMS number], (09/30/85) .
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10.

1.

12.

13.

14,

15.

16,

17.

18.

19.

20.

21.

BLEP-20, "Bellefonte Engineering Project, Project Manual: Program for

Alternate Analysis Fix: Reviewing, Verifying and Documenting,"
(TTB 32;~5, Vol. 4), .[no RIMS number], (not issued) (see also Ref.-
C.11.17 ‘ L

CEB 76-11-C-R3, "CEB Report: Bellefonte Nuclear Plant Alternate Criteria
for Piping Analysis and Support,” (proposed revision to Ref. C.11.08)
(TT8 327-5, Vols, 5 and 6), [no RIMS number], (no date) (See also Ref.
C.11.8 above.) e

BLEP-08, "Engineering Procedure, Bellefonte Engineering Project,
Verification of As-Constructed Input Information for Nonrigorous Seismic
Analyses of Safety-Related Piping Systems," (R1 supercedes BELP-EP 44.78,
RO), (TTB 347-3), [B42 850411 500], (RO: 11/21/80, R1: 04/24/85)

N4-50-D754, "Bellefonte Nuclear Plant, General Design Criteria for the
Classification of Piping, Pumps, Valves, and Vessels," (TT8 347-2, Vol.
6) [ESB)B40927 2037 (RO: 07/18/77, R1: 09/17/84) (dupiicated at Ref.
C.11.18 ‘ S

N4-50-D744, "Bellefonte Nuclear Plant, General Design Criteria for
Identification of Mechanical Safety-Related Systems and Components," (TT8
347-2, Vol. 6) [ESB 840927 202] (RO: 11/30/77, R1: 09/17/84) ,

N4-WE-D740, R2, Detailed Design.Criteria, "Equipment and Flcor Drainage
System" (TTB 347-2, Vol. 5), 805 861219 '501], (12/18/86) - A

N4-50-D711, General Design Criteria, Bellefonte Nuclear Plant, "Detailed
Analysis and Seismic Qualification of Category I and I(L)

Piping Systems" (TTB 347-2, Val. 1) [842 851112 524}, original issue, '
(08/08/75), R3, (10/17/85) o

BLEP-20, "Bellefonte Engineering Project, Project iManual: Program for:
Alternate Analysis Fix: Reviewing; Verifying and Documenting,"

(TTB 472-2), [no RIMS number], (not issued) (a later version of that
provided as C.11.10 above) o -

N4-50-D754, “"8Bellefonte Nuclear Plant, General Design Criteria for the
Classification of Piping, Pumps, Valves, and VYessels," (TT8 381-6), (E3B
840927 203], (RO: 07/18/77; R1: 09/17/84)i (duplicated at Ref, C.11.13)

ECN 2487, "Engineering Change Notice, Cover Sheet," (TT8 383-5), {sLpP
830825 0137, (08/31/83) o

SCRBLNCEB8509, “Significant Condition Report," (TT8 375-4)
[B41 851018 007] (10/18/85) ' ' | . o oo

PIRBLNCEB8E31, "Problem Identification Report," (TTB 375-4)
[B41 861025 0023 (09/22/86) P
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L

22.

23.

24.

25.

26.

27.

28.

29.

30.

3].

"32.

33.

PIRBLNCEB8626, "Problem Identification Report," concerns:
". . . analysis problems were issued without a documented
procedure . . .," (TTB 402-17), [B41 860805 008} (approved 08/05/86)

Engineering Change Notice (ECN) 3380, Bellefonte unit 1, description of
change: "review analysis and revise drawings as required for corrective
action to NCR BLNCEB8423," (reply, RFI 1721) [B21 860530 815], (prep.
02/04/86)

ECN 3381, Bellefonte unit 2, description of change: '"review analyses to
incorporate changes as required per NCR BLNCEB8423," (reply, RFI 1721)
[821 860530 823], (prep. 02/04/86)

NCR BLNCEB8307, "Nonconformance Report," concerns: thermal modes,
(TTB 470-1) [CEB 831205 007] (prepared 11/2[?]/83)

NCR BLNCEB8423, "Nonconformance Report," concerns: "Lack of Experience
and Training," (TTB 327-5, Vol. 8) [CEB 841207 011], (Branch/Chief:
12/07/84)

PIRWBNCEB8573, "Problem Identification Report,"” concerns: “substitution
of fillet weld in place of concrete anchors when a surface mounted plate
overlaps an embedded plate . . . ," (TTB 327-5, Vol. 8),

[841 851220 016], (approved 12/20/85)

PIRBLNCEB8626, “Problem Identification Report," concerns: ". . . analysis
problems were issued without a documented procedure . . .," (TTB 327-3,
Vol. 8), [B41 860805 008], (approved 08/05/86) (Partial copy, see also

Ref. C.11.22) |

BLNBLP8231, “"Nonconformance Report," concerns: CEB 76-11 excludes from
its scope components not listed in App. E that are, nevertheless, within
one CEB 76-11 calculation, (TT8 331-7), [BLP 821112 023], (11/09/82)

BLNCEB8B411, “Nonconformance Report" concerns: welded attachments to
intensified components in violation of CEB 76-11, (778 381-7),
{CEB 840731 012], (07/25/84)

BLNBLP8403, "Nonconformance Report" concerns: wrong pipe movement data,
(TTB 381-7), [CEB 840412 015], (03/23/84)

BLNCEB8405, "Nonconformance Report" concerhs: wrong allowabie lug
stress, (778 381-7), [CEB 840409 007], (04/09/84)

BLNCEB8205, "Nonconformance Report" concerns: no flange evaluations,
(178 383-5), [CEB 820521 001], (05/13/82) - '
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34.

38,

36.

37.

38.

39.

40.

a4,

45,

Memo, to J. P. Wooten, from‘w.jA. English, "Bellefonte Nuclear Plant -
NCR BLNBLP8404 - Failure to Ensure Thermal Gap Requirements in Support ‘ ‘
Designs, “(TTB 383-5), [BLP 84062l 015], (06/18/84) ‘ L

88 M 3GB0054-00 (series of drawings, proposed revisions to C 11.67), = |

"Seismic Cat. I Structures, Mechanical, Seismic Support, Process Pipe

2-1/2 [inches] through 6 [inches] Dia, Requirements and Guidelines for

Locat1ng and Designing Seismic Supports for Cat. I & I(L)A Piping Systems
2-1/2 [jnches] thru [sic] 6 [inches] Dia in Category 1 Structures,”

(TT8B 327-5, Vol. 4), [no RIMS number], (dates and rev1s1on number vary

from sheet to sheet)

BLN-NB-D054-19, R3, caﬂculat1on “"Chemical Addition & Boron Recovery

System," (TT8 391- 5) [eLP 850218 2407 (no date) o

BLN-NS-D053-09, R2, caﬂculat1on, "Reactor Bldg. Spray (NS) P1 ping. . . .

Analysis, NaOH Tank Loop Seal, Unit 2, " (TTB 391-5) [BLP 840214 245]

(02/14/84) ‘ . %
|
|

BLN-KC-D053-28, R5, calculat1on, "Alternate Analysis - Component Cooling
System, Waste has Compressor Discharge,” (TTB 391-5) [BLP 850221 207]
(02/21/85) (for p. 27, see Ref. C.11.39) SRS I

Page 27 of calculation BLN-KC- 0053 28 (TTB 403-2) '[no RIMJ no. ], (RO,
11/24/78, RS, 02/12/85) (see also Ref. C.11. 38)

S K 0478-NB-11G, R2,. draw1ng, “Reacﬂor\Bldg.\Un1t 1,/ Chemical Addition &
Soron Recovery System Elev. 622'0 [inches}," .(TT8 391- 5) [no RIMS number]
(08/31/82)

S K 0455-KD-03F, drawing, "Aux Bldg., Mechanical, Control Rod Dr1ve
Cooling S_\,'stem,"l (TT8 391-5) [no RIMS number] (02/28/83) ;

S K 0455-KD-04F, drawing, "Aux, Bldg., Mechanigal, Control Rod Dr1ve
Cooling System," (TTB 391-5) [no RIMS number] (02/28/83) P

88 M 3A40478-NB—81F, RO, drawing, “Readtor Biidg. Unit 1, Chem. Add. &
Boron Rec. Sys., E1. 62 21-0 {inches], 1able of Support Loads”" (TT8
391-5) {no RIMS number] (06/30/82) L

Calculation, TVA, Bellefonte units 1 and 2, Flnstrument‘LinelTubing I
Supports - Allowable Loads," (TTB-475-3) 821 850809‘422]; (10/09!85) I |

88 M 3BH0455-KD-02F, RO, drawing, "“Aux. Bldg., Mechanical - Control Rod.
Drive Cooling System, Table of - Suppdrt\Loéds\ " (TTB 391- §) fno RIMS
number] (04’14/83) ‘ :

= | . \
37440-R6 11/25/87 o I "




TVA EMPLOYEE CONCERNS REPORT NUMBER: 21800
g SPECIAL PROGRAM REVISION NUMBER: 3
Page C-17 of 30

a5,

47.

48,

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

88 M 3BH0419-NV-38, R8, drawing, "Alternate Analysis, Units 1 and 2,
Makeup.and Purification System, Table of Support Loads," (TTB 391-5) [no
RIMS number] (02/21/79)

88 M 3BH0419-NV-39, R4, drawing, "Alternate Analysis, Units 1 and 2,
Makeup and Purification System, Table of Support Loads," (TT8B 391-5) [no
RIMS number] (07/14/87)

List of alternate analysis problem numbers (in two parts) (TTB 327-5,
Vol. 8) [no RIMS number], (04/03/87)

88 M 3BHO0419-NV-40, R2, drawing, "Alternate Analysis, Units- 1 and 2,
Makeup and Purification System, Table .of Support Loads," (TTB 391-5) [no
RIMS number] (11/03/84)

"List of Field-Analyzed Problems," (TTB 327-5, Vol. 8), [no RIS number],

(02/19/87)

88 M 3BH0419-NV-54, R5, drawing, "Alternative Analysis, Unit 2, Makeup
and Purification System, Table of Support Loads," (TTB 391-5) [no RIMS
number] (07/18/85)

88 M 3BH0419-NV-79, R1, drawing, "Units 1 & 2, Makeup and Purification
System, Table of Support Loads," (TTB 391-5) [nq RIMS number] (09/12/85)

884 3AH0478-NB-18,R9, drawing, "Auxiliary 3duilding, Units 1 and 2,
Mechanical, Chemical Addition and Boron Recovery System, Table of Support
Loads, " (TTB 391-5) [no RIMS number] (03/14/85)

88 M 3AH0478-NB-19, R12, drawing, "Auxiliary Building, Units 1 and 2,
Mechanical, Chemical Addition and Boron Recovery System, Table of Support
Loads, " (TT3 391-~5) [no RIMS number] (08/14/85) .

88 M 3AH0478-NB-20, R8, drawing, "Auxiliary Building, Units 1 and 2,
Mechanical, Chemical Addition and Boron Recovery System," (TTB 391-5) [no_
RIMS number] (10/06/86)

88 M 3AH0478-MNB-21, R5, drawing, "Auxiliary Building, Units 1 and 2,
¥echanical, Chemical Addition and Boron Recovery System, Table of Support
Loads, " (TT8B 391-5) [no RIMS number] (10/31/84) ’

88 M 38H0416-NS-02, R3, "Auxiliary Building, Unit 2, Reactor 81dg. Spray,
Table of Support Loads," (TTB 391-5) [no RIMS number] (03/06/84)

88 M 3BH0456-KC-14, RS5, drawing, "Units 1 and 2, Component Cooling
System, Table of Support Loads," (TTB 391-5) .[no RIMS number] (11/03/84)

-
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59. 88 M 3BH0456-KC-15, R5, drawing, "Units 1-and 2, Lomponent Coo11n |
System, Table of Support Loads,” (TTB.391+5)w[no RIMS number] (11/03/84)

60. 88 M 3BHO456-K(C-16, R9, draw1nq "Units¢ 1land 2, Component Cgo]qng |
System, Table of Support Loads”" (TTB 391+5) [no RIMS number] (date |
illegible)

61. BLN-NV-D053-15, R2, calcu]at1on, "Alternate Analysis, Makeup and
Purification System,“ (TT8 391~ 5) [{no RIMS number] (03/28/85)

62. 88 M 36B0053-00 (series of drawings, proposed revisions to C.11.68),"
"Seismic Cat. I Structures, Mechanical, Seismic Support, Process Pipe 2
[inches] Dia & Less, Requirements and Guidelines for the Design and
Installation of Seismic Supports for Cat.! 1 & I(L)A Piping 2 |inches] &
Less in Category I Structures,” (TTB 327-5, Vol. 4), [no RIMS number],
(dates and: revision number vary from sheet to sheet) ‘

63. TCAB-643, 08/13/87
64. TCAB-635, 08/06/87

65. McMahan, S. D., Rasbury, E. N.' Consumo, N. F, (TVA), "Rev1ew of ‘
Alternate Analysis for Be1lefonte Nuc]ear P]ant," [no RIM number},

(10/17/84) | "
. | ,
66. TVA written reply to Bechtel RFI 1501, :(03/30/87) } }

67. 88 M 3GB0054-00 (series of drawings), “Seismic .Cat. I Structures, '
Mechanical, Seismic Support, Process Pipe; 2-1/2 [inches] through .
6 [1nches] Dia, Requirements and Guidelines for Locating and. Designing | |
Seismic Supports for Cat. I % I(L)A Piping Systems 2-1/2 [1nrhes] ‘thiru :
[sic) 6 [inches] 2ia in Category I Structures," (TTB 327-5, VYol. 2), {no |
RIMS number], (dates and rev1snon numbers: vary from sheet to sheet) | |

" 68. 88 M 3GB0053-00 (series of drawings), “Seismic Category I Structures,
Mechancial, Seismic Support, Process Pine 2 {inches] Dia & Less,
Qequ1rements and Guidelines. for the Design and 'Installation of Seismic |
Suooort for Cat. I and I{L)A Pioing 2 {inches] & Less in Category I
Structures," (TT8 327-5, Vol. 2), [no RIMS number], (date and revision
numbers vary from sheet to <heut) Lo

C.12 Element 218.5 BFN o

1. Bechtel (North American) Power Corporation, Job 16985- 007 “Browns F?rry
Nuclear Power Plant, Report on Technical Review of ‘TVA Program to:
Imolement NRC Bulletin 79-14" (TTB 176-2(2]), [B41 860107 008], (12/85)

- ""
|
.
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2. TVA memo from J. P’ Stapleton, Project Engineer, (BFEP, DNE) to W. R,
Brown, Programs Manager (ECTG, WBN, ONP), "Nuclear Manager's Review Group
(NMRG) Report 1-84-33-BFN - Investigation of BFN Piping and Support
Design" (TTB 176-2[4]), [B22 860912 201], (09/12/86)

3. BFEP-PI 85-01, TVA, "Implementation of NRC-OIE Bulletins 79-02/79-14 for
?Bgygglge;ry Nuclear Plant," R1 (draft) (TT8 176-2[6]), [no RIMS number],
6

4, BFEP-PI 86-05, TVA, BFN, "NRC-OIE Bulletin 79-02/79-14 Program Document
B for Browns Ferry Nuclear Plant," (TT8 176-2[9]), [B22 860805 0111],
| (07/29/86)

5. BFN-50-D707, TVA, "Detailed Design Criteria for Analysis of As-Buiit
Piping Systems" (TT8 178, Vol.1), [B42 850501 501], RO, *(08/11/80), R3, |
(04/17/85)

5. BF MMI-99, TVA, BFN, "Instructions for the Implementation of [hand marked
"phase I"] NRC IE Bulletin 79-14, Units 1, 2, and 3" (TTB 176-2[(71), [no
RIMS number], (hand marked copy of 11/15/85 issue)

7. BFEP-PI 86-06, TVA, "Implementation of NRC-OIE Bulletin 79-14 Phase Il
Verification for Browns Ferry Nuclear Plant,” (no revision number) |
(TT8 176-2[10]), [no RIMS number], (no date)

‘ 8. BFN-50-D711, TVA, BFN, "Detailed Design Criteria for Analysis of Torus
Attached Piping (Long-Term Torus Integrity Program)" (778 178, Vol. 1),
{842 850719 502], RO, (07/27/82), R, (07/12/85)

9. BFN-50-712, TVA, "Detailed Design Criteria, Seismically Qualifying Field
Run Piping (sizes 1/2 through 2 inches)" (TT8 178, Yol. 2),
[B42 860103 5053, RO, (11/29/72), R4, (11/25/85) |

10. Report 0600002; "Browns Ferry Huclear Power Station, £arthquake and Dead
Load Criteria for Small Diameter Piping," Engineering Data Systems, San
Francisco, CA (TTB 204-3), [no RIMS number], (01/10/70) :

11. TVA Corporate Plan for Browns Ferry (draft), (TTB 176-2{1]), (12/16/86)

12. BFN-50-713, TVA, "Detailed Design Criteria for Seismically Qualifying
Field-Run Tubing (sizes 1/4 through 1-1/2 inches)" (778 178, Vol. 2),
[ESB 840829 202], RO, (11/17/81), R2, (08/27/84) .

13. EN DES-SEP 81-02, TVA, BFN, “"Special Engineering Procedure,

Implementation of NRC-OIE Bulletin 79-14 for [BFN]" (TTB 208, Vol. 6),
{CEB 811221 014], (12/21/81) . . )
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14,

15.

16.

7.

]8.

19.

20.

21.

23.

25.

26.
27.

CEB-83-34, TVA, “[BFN] Torus Integr1ty Long-Term Program, Plant Un1que ‘
?na]ys1s ?eoort“ (TT8 208, Vo1, 5), {CEB 841210 008], RO, (12/21/83) R2, 'l
12/10/84

BFN-50-D706, TVA, "General Uesﬁgn Criiteria for 'the Tbrus Integr1t oo
Long ~Term Pro ram“ (TTB 178, Vo] 1), [ESB 840621 205], RO, (07/24/80), N
R1, (06/20/843

DIM-BFN-50-D707-3, TVA, "Design Input Memorandum Analysis of As-Built
Piping Systems, BFN 50nD707“ (TTB 178, Vol.1), [341 861124 0]7],
(11/24/86)

DIM-BFN-50-712-1, TVA, "Design. Input‘Memorandum for Se1sm1ca11y b
Qualifying Field Run Pnp1mg sizes 1/2 through 2 1nches), BFN 50- 712"I
(TT8 178, Vol. 2), [B41 861124 008], (11/24/86)

CEB-84-20, TVA, "Stress Imtens1f1cat1on Factors for. srowns Ferry, |
Sequoyah, Watts Bar, Bellefonte," originated by G. C. Slagis Associates
(reply, RFI 1150, telecopied 03 /27/87 14:17) [CEB 840906 002j, (09/06/84)

TVA, "Browns Ferry Nuclear Plant Rigorous Analysis Handbook L (TT8
204- 04[2]), [no RIMS number], (no date) ‘

NEP-7, TVA, Office of Engxneer1ng, Engineering Program D1rect1vp,‘ S ‘
“Calculations" (TTB 2) (no RIMS number], RO . "loa726/87) o ”

OEP-16, TVA, Office of En<1neer1nc Engineering Program 01rect1ve,
"Des1qn Record< Control" ETTB ) fno RIMS number], RO, (04/26/82)

NEP 3.1 (was OEP-07), TVA" D1v1s1on of Nuclear Eng1ne9r1ng, Nuclear
Engineering Procedure, "Calculations" (TTB 61 4) {805 860701 003], RO,
(07/01/86)

NEP -1.3 (was OEP-16), TVA Division of Nuclear Eng1neer1ng, Nuc]gar
Engineering Procedure, "Records Control” (TTB 61 4) [no RIMS number], RO,
(07/01/86).

MPR-751, MPR Associates, "Mark I Contaihment! Program Augmented Class 2/3
Fatigue Evaluation.fethod and Results for Typical Torus Attacned and S/RV |
Piping Systems," [no RIMS number], (11/82) ‘

N1-373-5R, TVA, calculation {TTB 312-17), [BWP 340817 102], two volumes,
R3, (08/17/84)

N1-064-6R, TVA, calcma,tic‘m w(TT]B 312-17), [CEB 841227 ‘75‘9]‘, Ri3, (12/21/84).
N1-264-4R, TVA, calculation (TTB 312-17), ['Bzzz 361112 104], R5, (11/12/86)
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28. N1-175-1RA, TVA, calculation (TT8 312-17), [B22 851231 102], RS,
(12/31/85)

29. N1-371-3R, TVA, calculation (TTB 312-17), [CEB 841227 765], R1, (12/21/84)
30. N1-273-2R, TVA, calculation (TTB 312-17), [B22 861219 152], R3, (12/19/86)

31. Computer output for TVA calculation NI-64-6R, TVA microfilm roll 50407
(reply, RFI 1234) [no RIMS number], (no date)

32. Computer analysis for Calculation N1-064-6R (reply, RFI 1234)
33.. Computer analysis for Calculation N1-175-1RA (TTB 351) |

34, - 67 M 47M458-209, R3, TVA, drawing [no RIMS number] (reply, RFI 1226)
(03/10/86)

35, 67 M 4M458-210, R3, TVA, drawing [no RIMS number] (reply, RFI 1226)
(08/09/86)

36, 67 M 47W458-211, R1, TVA, drawing [no RIMS number] (reply, RFI 1226)
(06/11/82)

37.. 67 M 474403-206, R2, TVA, drawing [no RIMS number] (reply, RFI 1226)

0 (07/17/84)
38. 67 M 47M403-207, R2, TVA, drawing [no RIMS number] (reply, RFI 1226)
(07/17/84)

39. 67 M 47W403-208, R3, TVA, drawing [no RIMS number] (reply, RFI 1226)
(02/21/85)

4n, 67 M 4M403-209, R3, TVA, drawing {no RIMS number] (reply, RFI 1226)
(09/05/84) .

41, &7 M 474403-210, R2, TVA, drawing [no RIMS number] (reply, RFI 1226)
(07/17/84) ,

42, 67 Y 47W456-211, R2, TVA, drawing {no RIMS number].(rép]y, RFI 1226)
(12/16/85)

43, 67 M 474455-206, R1, TVA, drawing [no RIMS number] (reply, RFI 1226)
(12/22/86)

44, 67 M 474920-207, R1, TVA, drawing [no RIMS number] (reply, RFI 1226)
. (07/25/84) . . :
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o

45. 67 M 47B458-114, R2, TVA, drawing [rio RIMS rumber] (reply, RFI 1290)
46  TCAB-460, 07/26/87 | -

C.13 Element 218.6 WBN o

1. List, Rigorous and Alternate ana]ys1s piping problems, TVA-WBN 1
(TT8 220), [no RIMS number], (01/27/87) . .

2. TVA, Watts Bar Nuclear Plant rigorOUS piping analysis designjcalculatiohs:

Problem No. Revision - Date RIMS Accession Number = TTB
250-03-01  — R& 06703786 — . B4l 860603 950
200-13-03 R10 -02/08/85 . . CEB 850208 935 - ‘237
N3-62-2A R4 '06/04/84 . ' CEB 840604 012 237
N3-70-2R R1 06/19/85 | 1841 850619 975 1237
N3-74-1A R12 '05/13/85 | | B41 850513 965 ' = 237
200-08-02 R9 11/29/83 . WBP 831129 408 237
200-03-01 R14 109/20/85 . 841, 850920 959 = 237
N3-63-3A RS '01/30/85 | | CEB 850130 914 237
200-02-01 R8 -03/20/84 . CEB 840320 007 =~ 237
CLI-250-03-01 R1 '06/30/86 ' B41 860904 009 = 237
3. TCAB 240, 03/06/87 -
4, TVA, WBN Design Criteria WB-DC- 40-31‘ JR7) (TT8 2), [842‘860129 5011,
(01/21/86) " ‘ o
5. TVA, WBN FSAR, Sections 3.0, Vo]ume 4, (TT8 2), [no RIMS number], (no
amendment number, no date)
6. TVA, Watts Bar Nuclear Plant a]ternate p1p1ng ana1y51s des1gn
calculat1ons
Problem No. Revision = Date MEDS Accession Number T8
74202 0 02706785 — ' CEB 850206 956 ~ 241
N3-67-A10A R1 '08/04/86 341 860804 951 f R4y
63201 R0 02/16/85 Ct8 350222 919 = 24}
N3-67-A27R R1 05/18/84 ' WBP 840514 007 © = 241
N3-62-A20R RO 10/25/83 © WBP 831025 040 . = 241 _
7203 RO -07/09/84 WBP 840710 020 - 241 -
N3-63-A11R RO 12/21/83 - WBP 831221 053 j ey e
N3-70-R0O6A R2 10/02/84 | ICEB 841002 907 - 241y - -} .%o
N3-62-02A RO 12/21/83 ©  "WBP 8311221 060‘ L:2 I A
03021 RO 10/21/85 - B41 851021 958 . 24y 0 b T
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C.14 Element 218.7 SQN

1.

2.

10.
1.
12.
13.
14.
15.
16.

TVA, Sequoyah Nuclear Plant, Rigorous Analysis Handbook, Section
SQN-RAH-206, Rev. 0, (Att. 1 to reply to RFI 509, CEB 830825 008)
(08725/83)

TVA, "Review of Piping Analysis for Adequate Termination," SDR S048,
(Att. 2 to reply to RFI 509, B41 860227 003) (02/27/86)

TVA, Sequoyah Nuclear Plant, Alternate Analysis Review Program, "Program
Description,” SQN-AA-001, (Att. 4 to reply to RFI 509, B25 860708 008)
(07/01/86) :

TVA, Sequoyah Nuclear Plant, Rigorous Analysis. Handbook, Section

- SQN-RAH-401, Rev. 1, (Att. 5 to reply to RFI 509, B25 851115 001)

(11/15/85)

1J,S. NRC, NUREG/CR-1980, BNL-NUREG 51357: "Dynamic Analysis of Piping
Using the Structural Overlap ldethod," 02/81

U.S. NRC, Standard Review Plan

TVA, Sequoyah Nuclear Plant, "Procedure for Detailed Analysis of Category
I Piping Performed by TVA, DED-EP 21.10, Rev. 0," (TTB 212-8, no RIMS #,
replacement copy), (10/30/75) .

TVA, "Alternate Piping Analyses and Support Criteria for Category I

®iping Systems, Design Criteria No. SQN-DC-V-13-7, 4-1-73, Rev. 2,"

(Reply to RFI 559[7], ESB 841012 203) (10/04/84)

TVA Drawing No. 47K435-60, R2 (04/22/81). (Reply to RFI 570, no RIMS #)

TVA Drawing No. 0600102-09-01, R8 (Reply to RFI 570, no RIMS #) (04/10/84)
TVA Drawing No. 47K435-58, RO (02/27/78) (Reply to RFI 570, no RIMS #)

TVA Drawing No. 47K435-53, R6 (07/05/34) (Repl& to RFI 570, no RINS #)
)
TVA Orawing No. 47K406-57, R5 (11/04/80) (Reply to RFI 570, no RIMS #)

TVA Orawing No. 0600152-09-02, R5 (05/15/81) (Reply to RFI 570, no RIMS #)

TCAB-68, Corrective Action Plan (CAP) for Element 218.7(B), (01/26/87)

qiz

M.

TVA Orawing No. 47K432-50, R8 (07/05/84) {Reply to RFI 570, no RIMS
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C.15 Element 218.7 WBN

].

2.

30

5.

10,

11..

12.

13.

TVA, Watts Bar Nuclear Plant ngorous Analysis Handbook, Sect1on
WBN-RAH-202: "Analysis Boundaries and Decoupling Crlter1a," RO,
(B41 850920 0011, (09/20/85) L

CEB-EP 21.12, "Procedure for a Deta11 Analysis of Category I and I(L)
Piping Systems”“ RO, (TTB-452- J), (12/12/78)

CEB-EP 21.12, "Class 2 and 3 P1p1ng Analysis," R3, [ESB 831205 2013,‘
(12/01/83)

WB-DC-40-31.7, “"Analysis of Category I and I(L) Piping Systems,“ R7,
[B42 860129 5011, (01/21/86) o

Letter, R, Baer, Chief, Light Water Reactors Branch No. 2, Division of .
Project Management US NRC, to William O. Parker, Jr., V1ce-Pre ident,
Steam Production, Duke Power Co., "Criteria for Piping Modeling Techn1que
- Structural Overlapping (McGuxre Nuclear Station, Units 1 and 2),"

'(10/03/78)

CEB-76-5, "Alternate Criteria for P1p1ng Analys1s and Support " 'R3,
[CEB 830613 026], (06/13/83) :

TVA Clarification of RAH-202 Ph1losophy (reply to RF]-048), (TTB 473-12)
(05/06/86)

OE-SEP 82-18, “Program for Alternate Analysis Fix - Coordinating,
Documenting, and Verifying," R3, [No RIMS number], (no date), (R2,! 1
B26 850503 001, 05/03/85) :

WBEP-EP 43.21, "Alternate Ana]ys1 oF P1p1ng Systems - Documentung and
Verifying," RO (TT8B-2), {01/09/86)

Rigorous Analysis Handbook Pol1cy Statement ), [CEB 8304251024], I
(04/25/83)

Rigorous Analysis Handbook Po]1cy Statement 2, [CEB 830218 013], Lo
(01/08/83)

TVA, Watts Bar Nuclear Plant, Rigorous Analysis Handbook, Section | | |
WBN-RAH-400, "Watts Bar Nuclear Plant thorods AnaWySIS Checkllst " R3, o
(841 851113 020], (11/13/85) ! *.

Bechtel Plant Design Ca]culat1on Number: PD-218-02, RO Job Vumber
16985-026, (06/02/86) )
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14. EN DES Cé]cu]ations, Piping Analysis Package Problem Number N3-26-A42A,
R2, [CEB 850209 8847, (02/08/85)

15. EN DES Calculations, Alternate Analysis Problem Number 26238, RO,
[CEB 850209 883], (TT8-220), (02/14/85)

16. EN DES Calculations, Alternate Analysis Problem Number 26234, RO,
[CEB 850214 818], (TTB-220), (01/31/85)

17. EN DES Calculations, Alternate Analysis Problem Number 26227, RO,
[CEB 850209 899], (TTB-220), (01/02/85)

18. EN DES Calculations, Alternate Analysis Problem Number 26228, RO,
[CEB 850214 822], (TTB-220), (02/14/85)

19. EN DES Calculations, "Alternate Analysis for System. 261, Drawing H-491-3,
Sheet 22 2607," R1, [CEB 850209 8371, (TT1B-220), (01/03/85)

20. TCAB-209, 02/25/87

21. TVA, Watts Bar Nuclear Plant, Rigorous Analysis Handbook, Section
.WBN-RAH~202, "Analysis Boundaries and Decoupling Criteria," RO,
b {841 850920 001], (09/20/85)

. C.16 Element 218.7 BFN

1. Report MNo. 0600002, "Browns Ferry Nuclear Power Station, Earthquake and
Dead Load Criteria for Small Diameter Piping," En%ineering Data Systems,
San Francisco, CA (TTB 204-3), [no RIMS number], (01/10/70)

BFN-50-712, TVA, "Detailed Design Criteria, Seismically Qualifying Field
Run Pioing (sizes 1/2 through 2 inches)" (TT8 173, Vol. 2,)
[842 860103 505], RO, (11/29/72), R4, (11/27/85) ]

3. BFN-50-D706, TVA, "General Design Criteria for the Torus Integrity
Long-Term Program," (TT8 178, Vol. 1), [ESB 840621 205], RO, (07/24/80), ]
R1, (06/20/84) .

4, BFN-50-D707, TVA, "Detailed Design Criteria for Analysis of As-Built
Piping Systems" (TTB 178, Vol. 1), [B42 850501 501], RO, (08/11/80), R3, |
(04/17/85)

5., BFN-50-D711, TVA, BFN, "Detailed Design Criteria for Analysis-of Torus
Attached Piping (Long-Term Torus Integrity Program)" (TT8 178, Voi. 1),
(842 850719 502], RO, (07/27/82), R2 (07/12/85) . |

v
. ‘
.
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3.

8.

10.

”

BFN-RAH=100 through 501, “[BFN] Rig oroua Ana1ysms Handbook C]ass 2! and 3
Analysis," (TTB 204-4 [2]), (09/29/ 5 through 09/11/86) L

Trip Report - Browns Ferry Nuc1Par Plant from March 16 to ﬂarch 19, 1987,
BLT-166, (03/27/87) o ‘

TCAB-433, 07/15/87

Element 218.7 BLN

"Bellefonte Nuclear Plant, Rngorous Analysis Handbook C]aas 2 & 3
Analysis, Section BLN-RAH-204: Geometry Modeling. Convent1ons, o
(TT8 357), R2, [B41 860603 019], (06/03/86) o T
CEB 76-11, "CEB Report: Belmefonte Nuclear Plant Alternate Criteria forl |
Piping Andlys1s and Support," (TTB 327-5, Nol. 3), R2, [CEB 840106:027],
(01/06/84) -

DC-N4-50-D711, "General Design Lr1ter1a, Beliefonte Nuclear P]ant,‘ L
Detailed Analys1s and Seismic Qualification of Category I and I(L): P1p1ng
Systems," (TT8 347-2, Vol. 1), R3 [B842 ‘851112 5241], (10/17/85) !

McMahan, $.D., Rasbury, E.W., Consumo, N.F., "Review of Alternate -
Analysis for BeTlefonte ‘Nuclear Plant, " (TTB 327-5, Vol. 8), [no RIMS
number ], (10/17/84) ‘ oL j

"Bellefonte Nuclear Plant, ngorous Analysis Handbook, C]a S ? &3
Analysis, Section BLN-RAH-204: Geometry "dodeling Convent1ons,“ P
(TTB 453-5), RO, [CEB 840305 011], (03/05/84) | | ;

"8eilefonte Nuclear Plant, ngorous Analys1s Handbook:, C1ass 2 &3 I
Analysis, Section BLN-RAH-204: - Geometry *ooeling Conventlons, Policy, |
Statement Ho. 12," (TTB 453-5), [CEB 341030 003], (10/30/84) A N

“Bellefonte Nuclear Plant, ngorous Analysis Handbook, C\ass 2 &3
Analysis, Section BLN-RAH-204: = Geometry 1ode11ng Conventions," = | | "

(TT8 453-5), oroposed revision to [C./17.01] above], . [no RIMS numberl, \not

issued)

BLEP-20, "Bellefonte Engineer1ng Project, Project Manual: Program\for I
Alternate Analysis Fix: Reviewing, Verifying and Documentung," (TTB \ b
327-5, Vol. 4), [no RIMS number], [not issued] . ‘

BLN-SAH-206, "Bellefonte Huclear Piant, S1mp]1f1ed Ana\ys1$ Héndbook
Class 2 -and 3 and Category I(L) Ana]ys1 . Problem Boundary Def1n1t1ons," R
(TT8 327-5, Vol. 7), [no RIMS numberJ, (not issued) S

TCAB-636, 08/06/87

3744D-R6 11/25/87




TVA EMPLOYEE CONCERNS REPORT NUMBER: 21800
SPECIAL PROGRAM REVISION NUMBER: 3
Page C-27 of 30

cis.

Element 218.8 WBN
Drawing 85 M 47W465-200, R6, (TTB 16-7), (05/02/84)

Computer Model Input, Calculations N3-68-1R, (12/13/83), (unit 1),
N3-68-7R, (03/04/85), (unit 2), (TTB 16-7)

Study Reanalysis of Calculation N3-68-1R, (04/25/86), (TT8 25)

Orawings defining arrangement and support of instrument tubing near
attachment to monitored piping (Reply to RFI 060)

WBN-RAH-203, "Watts Bar Nuclear Plant, Rigorous Analysis Handbook,
Class 2 and 3 Analysis: Physical Data," RO, (TTB 5), [B41 850805 006],

-(08/05/85)

CEB-EP 21.12, "Class 2 and 3 Piping Analysis," (TTB 5), R3,
(ESB 831205 201], (12/01/83)

Memorandum from J. McCord to Rigorous Analysis Section, [no RIMS number],
(07/02/86), (Reply to RFI 127)

Excerpts from CASD Modeling Data Bases Reference Manual,

(CEB 831207 500], (12/02/83) and Condensed Input Processor (CIP),
Version)Z.O, User's Manual, [no RIMS number], (04/19/85), (Reply to
RFI 179

Bechtel Review of Reducer Modeling - selected problems, S. Chitnis,
(04/17/36) (I10M 2206)

Element 218.9 BN

TVA memo, R. G. Domer to R. ', Pierce, "Sequoyah and Yatts Bar Huclear
Plants Units 1 and 2 - Allowable Clearance Between Containment Vessel and
External System Apourtenances," [CEB 770603 006], (06/03/77)

TVA memo, R, G. Domer to R. M, Pierce, "Wdatts Bar Nuclear Plant, Units 1
and 2 - Contract 73C61-75320, N3S-1 - Containment Vessel Movements,"
[CEB 790817 016], (08/17/79)

TVA memo, R. G. Domer to R. M. Pierce, "Watts Bar Huclear Plant Units 1
and 2 - Contract 73C61-75320, N3S-1 - Containment Vessel Movements,"
[CES 79n918 014], (09/18/79) )

TVA memo, .R. M. Pierce to T. 8. Northern, Jr., "Watts Bar Nuclear Plant
Units 1 and 2 - Allowable Clearance Between Containment Vessel and' System
Aopurtenances - WBN-96," [SWP 790926 005], (09/25/79)
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. 5. TVA informal memo, €. Cole to A. Jonsson, "Watts Bar Nuc]éar Plant -
Movement of the Steel Lonta1nant Vessel (SCV)," (TTB- 473»9), (08/05/85)

6. Letter, G. L. Parkinson, Bechtel to G. R. McNutt, TVA, I}lg“ggggig
BLT-126, (02/17/87)

7. TCAB 223, 03/04/87

C.20 Element 218.10 UBN | -
1. Plant Walkdown Report by S. S.3ChitniSJand A. M. Bree,‘BLT 018, (06/09/86)

2. TVA, CEB-77-42, Static Pipe Support Tests and Development, Sequoyah |
Nuclear Plant un1ts 1 and 2, (TTB]Z), {CEB 801030 012}, (]0/?5/77)

3. Bechtel, Project Calculation PD 218-07, 8001-Type Supports - wBN RO,
(07/10/86)

C.21 Element 218.11 WBN

1. ECN 5779, [B26 850621 5081], (06/20/85)

2. PIR WBN CEB8603, R2, [B26 861010 0147, (09/11/86)

3.  TCAB-221, 03/02/87

4

5

. Revision 0, 1, 901, and 902 of hanger drawing 72-1CS-R116

. TVA Pipe Support Design Manual, Volume 2

C.22 Element 218.11 3L}

1. TVA, Bellefonte Nuclear Plant, S1qn1f1cant Condition Report ‘
SCR BLN CEBS603, (TTB 320), [841 860124 0091, (01/17/86) - .

2. TVA, Bellefonte Nuclear Plant design isometric draw1ngs:

Drawing Number Revision =~ Date | @ TIB RIMS Number
1AH1453-KE-HI RO 05/11/77 357 - None
1AW2418-CA-B1 RS C05/1/79 357 ione
1AW2418-CA-B2 R3 C0s/1/79 357 itone
1AW0454 -NM-W2 RS - 01/25/80 357 -~ None
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3. TVA, Bellefonte Nuclear Plant support design detail drawings:

Drawing ‘Number Revision Date 178 RIMS Number
1KE-MPHG-1537 R1 11/08/84 - 357 None
2CA-MPHG-0060 R3 12/30/85 357 None
ONM-MPHG-0439 R2 09/27/82 357 . None -
ONM-MPHG-0623 R6 07/18/84 357 None

4, TVA, Bellefonte Nuclear Plant piping analysis design calculations
N4-1KE-G and N4-1KE-H, R5, (TTB 357), [B21 860402 200], (04/02/86)

5. TVA, Bellefonte Nuclear Plant piping analysis desidh calculation
Na-2CA-8, R1, (TTB 357), [B21.851226 200], (12/26/85)

6. TVA, Bellefonte Nuclear Plant piping analysis design calculation
N4-1NM-X, R2, (TTB 357), [B21 861208 2001, (12/16/86)

7. TVA, Bellefonte-Nuclear Plant pipe support design calculation 1KE-1537,
R2, (TT8 357), [B21 851231 402], (12/31/85)

8. TVA, Bellefonte Nuclear Plant pipe support design calculation 2CA-0060,
RO, (TTB 357), [B44 860121 432], (01./21/86)

9. TVA, 3ellefonte Nuclear Plant pipe support design calculation ONM-0439,
R1, (TT8 357), [BLP 850211 253], (02/11/85)

10, TVA, Sellefonte Nuclear Plant pipe support design calculation ONM-0623,
RO, (TTB 357), [MEB 840719 450], (07/19/84)

11. TVA, Bellefonte Nuclear Plant support design load drawing 1AB-1453-KE-H2,
R7, (TT8 357), [no RIMS number], (05/11/87%

12. TCAB 637, 08/06/87

C.23 Element 218.12 BFN

1.  Procedure Number MAI-23, TVA, BFN, ™Support and Installation of Piping
| Systems in Category I Structures," (08/17/83), R1, (02/06/87)

2. Procedure Number MMI-164, TVA, BFN, “"Temporary Removal and Reinstallation
of Pipe Supports," RO, (05/24/86), R2, (01/30/87) -
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3. Memorandum, TVA, "Browns Ferry Nuc]ear Plant (BFN) Unit 2 - Torus
Integrity Long- Tprm Program - Minimum Hanger Configuration During
Performance of Torus Attached P1p1ng Modifications," [BFP 841114 004],
(11/708/84)

4, Memorandum, TVA, "Browns Ferry Nuclear PYant (BFN) Unit 2 -‘Torus
Integrity Long-Term Program - Minimum Hanger Configuration Ouring
Performance of Torus Attached P1p1ng Mbdif1¢at1ons," [BFP 850222 011], -
(02/22/85)

5. Memorandum, TVA, "Browns Ferry Nuclear Plant - ‘Unit 3 - 0361 P0362, and
P0392 - Minimum Hanger Requirements Dur1ng Repalr of Pmp1ng Suppokt ‘
Discrepancies for Supports Modified: Dur1ng Cycle 5 Outage,“ [822 BSOBOV ‘
0067, (08/01/85) ‘

6. Trip Report, Browns Ferry Nuclnar P]ant from March 16 to Marth 19‘ 198ﬂ |

BLT-166, (03/27/87) ‘ !

7. Telecon, R. T. Deal (TVA) to M; H. Malkani Caeéhté])g IOM793S, (04/20/87)

C.24 Element 218.13 BFN

1.  Report, TVA, Nuclear Safety Review Staff Investigation Renort S ‘
[-85-435-BFN, attachment to Yemo from K. H. Whltt Jirector of NSRS E3A8
C-K to . C. Bibb, P]ant “lanager, 8FN, (0I/10/86) ’ ‘

2.  Memo, TVA, "RE: NSRS Re ort 1-85-435-8FN," from W. C, Bibb, Jite
Director, BFN to K. N. wm‘tt, Director of SRS, E3A8 C-K, (02/20/86)

3. “emo, TVA, "BFN - Drywell Purqe Line Interference," from R, L. lLewis,
Plant Wanaqer 8FN to E. P. Schilinger, #anager, -n91neer1nu nnd
Modifications, 8FN, [R35 660116 87331, (01/23/86)

4. Drawing, TVA, Mechanical Heating and Ventilating Plans and Sectmons,
drawing number 474 920-8, RO, (10/14/86), R21, (01/16/87) ° .

5. Sketches, TVA, "2-Inch Pipe Re-routed for ECN P0384," from H. Ml]ler BF N

to N. R. Beasiey, 6206 MIB-F, (o RIS humber], (03/09/83) | oy
6. TCAB-461, 07/26/87 . S o :
7. Trio Report, Browns Ferry Nuulear P1$nt‘ Mardh 16 thnough 19 1987, - ‘ .
BLT-166, [03/27/8/)
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