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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 comnitments.

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 limits, 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 resulted 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
containment vessel, re-performance of time-history stress analyses and "seismic
anchor motion" analyses at Watts Sar, 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
orqanizational 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 ehgineering management on technical performance. These changes,
when properly implemented, should be effective in improving the technical
adequacy of the piping design process.

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

24150-26 (01/07/88)
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Preface

This subcategory report is, one of a series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Val)ey Authority
(TVh). The ECSP and the organization which carried out the program, the
Employee 'Concerns Task Group (ECTG), were established by TVh'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 addressed over 5800 employee concerns. 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 presented 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 those investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.
Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. hn element consists of one or moro closely related
issues. hn issue is a potential problem identified by ECTG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared 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 ECTG evaluation 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 lovel overvie~ of,element findings leads to
an integration of information that cannot take place at the element level.
This integration of information reveals tho extent to which problems
overlap more than one element and vill therefore require corrective action
for underlying causes not fully apparent at the element level.

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

hdditionally, at the end of each subcategory report will be a Subcategory
Summary 'Table that includes the concern numbers; identifies other
subcategories that share a concern; designates nuclear safety-related,
safety significant, or non-safety 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.
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The subcategairies ,are themselves summariised in a'eries of eight 'categbryi
reports . Each category report revi,ews the ma.'[or f'indings and collektile

'ignificanceof this subcategory reports iin 'one of t'e.'folloWing aIrels:

management and personnel relations i

1

industrial safety.

construction

material control

operati,ons

quality assurance/quality control

welding

engineering,

A separate report on iomployee concairns dealing with specific contentio'ns
'of'ntimidation,harassment, and wrong'doing'ill'be released by theiTVh Oiffi'ce

of the I:nspector General.

Just as the subcategory reports int'egrat'e t'e information collect'.ed't'he
element level, the category reports integrate the information assemble'd i'
all the subcategory reports within thl cIategoky,'d'dressing parti,cularly
the underlying causes of those problerias that run across more thah okxe

'ubcategory.

A final report will integrate and a'ssc)ss'h'e informat'ion collected by all
of the lower level reports prepared fear the ECSP, i'ncluding the inspectorGeneral's report.

- For more detail on the methods by which ECTG employee concerns
were'valuatedand reported, consult thd Tlnnbssee Valley Authority Employe'e

Concerns Task Group Program Nanual. The 2lanual spells out the
progdasI's'bjectives,,scope, organisation, an'd a'esI?on'sibilities. Xt also spei:ifies

the procedures that. were followed i'n t'.he''n've8tigat'ion, report'.ing, andcloseout'f the issues raised by eiaployeie concerns.
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ECSP GLOSSARY OF REPORT TERNS~

classification 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 corrective action)

Class C: Issue is factual and identifies a problem, 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 being, taken as a result of an evaluation

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

consequences of the findings in a particular ECSP report by putting those
findings in the proper perspective.

concern (see "employee concern" )

corrective action steps taken to fix specific deficiencies or discrepancies
revealed by a negative finding and, when necessary, to correct causes in
order to prevent recurrence.

criterion lural: criteria a basis for defining a performance, behavior, or
quality which ONP imposes on itself (see also "requirement" ).

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

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

~ ~, r'
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grouping of employee concerns.

~findtn s includes hoth statameats of fact and the jmdtments made shout those
facts during the evaluation process; negative findings require cdrr6ctiv6
action.

issue a potential, problem, as interpreted by thle FCTG duri,ng the evaluation
process, raised in one or more concerns.

K-form (see "employee concern")

evaluatIion judgment or decision may be b'as6d.

root cause the underlying reason for a
prtbl'em.'Terms

essential to the program but whidh keqkicje detailed definition ha0e be4n
defined in the ECTG Procedure Manual (o.gee generic, specific, 'nuclear
safety-related, unrevieved safety-signi.ficant question) .
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hcronyms

AI

AISC

ANSI

ASNE

ASTN

AMS

BFN

BLN

Administrative Instruction

American Institute oi Steel Construction

hs Low hs Reasonably Achievable

American Nuclear Society

American National Standards Institute

American Society of Mechanical Engineers

American Society for Testing and Naterials

American Melding Society

Brogans Ferry Nuclear Plant

Bellefonte Nuclear Plant

CAQ

CAR

CATD

CCTS

CEG-H

CFR

CI

CNTR

COC

OCR

DNC

Condition Adverse to Quality

Corrective Action Report

Corrective Action Tracking Document "

Corporate Commitment Tracking System

Category Evaluation Group Head

Code of Federal Regulations

Concerned Individual

Certified Naterial Test Report

Certificate of Conformance/Compl iance

Design Change Request

Division of Nuclear Construction (see also NU CON)

r ~ ~
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DNQA

DOE

DPO'CN

ECP

ECP-SR

ECSP

ECTG

EEOC

EMRT

EN DES

ERT

FCR

FSAR

HCI

Division of Nuclear Engineering

,Division of Nuclear Quill.ty Assurance

,Division of Nuclear Training

Department of Energy

Division Personnel Officer

Discrepancy Report or Deviation Report

Engineering Change Notice

Employee Concerns Programi

Employee Concerns Program-Site Representative

Fwployee Concorns Special Program

Employee Concerns Task Group

Equal Employmont Opportunity Commission

Environmental Qualification

lhnorgoncy Medical Response Team

Engineering Design

Employee Response Team or Emergency Response Team

Field Change Request

Final,Safety Analysi,s Report

Fiscal Tear

Gonoral Employoo Training

Hazard Control Instruction

0

HVAC

INFO

IRN

Hosting, Ventilating, Air Conditioning

Installation Instruction

Institute of Nuclear Power Operations

Inspection Rejection, Notice
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L/R

MMT

MI

MSPB

NCR

NDE

NP,P

NPS

NRC

NSB

NSRS

Labor Relations Staff

Modifications and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming, Condition Report

Nondestructive Examination

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures System

Nuclear Quality Assurance Manual

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Rev iew S taff
NU CON Division of Nuclear Construction (obsolete abbreviation, see DNC)

NUMARC

OSHA

Nuclear Utility Management and Resources Committee

Occupational Safety and Health hdministration (or hct)

ONP

OMCP

PHR

PT

QhP

QC

QCI

Office of Nuclear Poser

Office of Morkers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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QCP

QTC

RIP

RT

SQN

SI

SOP

SRP

SWEC

TAS

Quality Control Procedure

Quality Technology Company

Reduction in Force

Radiographic Testing

Sequoyah Nuclear Plant

Surveillance Instruction

Standard Operating Procedure

Senior Review Panel

Stone and Rebater Engineering Corporation

Technical hssistance Staff

T&L

TVh

TVTLC

MBECSP

WP

Trades and, Laboc

Tennessee Valley huthority

Tennessee Valley Trades and Labor Council

Ultrasonic Testing

Visual Testing

watts Bar Employee Concern Speciial Program

Matts Bar Nuclear Plant

York Request or Vork Rules

Vorkplans
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1. INTROOUCTION

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'he 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 ot more "issues." It was
these issues that were evaluated rather than the concerns themsel,ves. The
issues are presented in Attachment B.

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

o Section 3' outlines the process followed for the element and
subcategory evaluations

o Section 4 -- summarizes, by element, the findings and identifies the
negative findings that must be resolved

o Section 5 —highlights the corrective actions required for
resolution of the negative findings cited in Section 4 and relates
them to element and to plant site

o Section 6 —identifies causes of the negative findings

o Section 7 —assesses the significance of the negative findings

o 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

24150-R26 (01/07/88)
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o Attachment f3 —contains a sueoar~y of the element-level
evaluations,. Each issue is liisted, by. element number and plant,
oppiosite its correspondi'ng findings and ciorrect:ive actions. The
reader may trace a concern from Attachment A to an issue in
Attachment i3 by using the. element~ number and applicable p1lant. The
reader may relate. a corrective action description in.Attachmient B to
causes and significance in lab'le 3 by using the CATO number which
appears in Attachment 8 in parentheses at thie end of the corrective
action description

o Attachment C —contaiins references cited in the text

2. SUMMARY OF ISSUES/GIENERIC APPLICABILITY

From the concer'ns, 25 issues were derived for this subcategory. Some of these
issues were evaluated for more than one plant, resulting in a total of
44 issue-evaluations presented iin 21 element evaluations. Not all issues
aoply to every plant because not all of the emiployee concerns, from which thiey
originate, apoly to every plant. Applicabli 1 ity determinat ions of each
concern, within each element, we>re made early in the p~rogram, as per ECTG
program manua'l procedure number I.:CTG M.l, Section 7,.3, in cooperation with TVA.,

The criteria for making the applicability determinations 'are in ECTG progiram
manual orocedure number I=CTG M.l,, Attachment E. iThe criteria clear1iy limit
the determinations of generic,apl)licability to circumstances where there is
"reason'able factual basis (not: merely specu'lation)" for application to
additional pTants.

'.-1

Generic A~pl icabilit~
The qeneric applicabillity,assignments'made are ddscrib'ed in the following
subsections.

2. 1. 1 Element 218. 1

Concerns IN-85-038-001, IN-85-039-001 (original ver'sion), IN-85-039-002,
SQN-86-002-03., and SQN-86-001-03 were evaluated for Watts Bar (WBN) and
Sequoyah (SQN) only. Those concerns were not valuated for Srowns Ferr'y (BFN)
or Bellefonte (BLN). Originally„ ther e Was no factual'asis known to t'e
evaluation teil to consider those concerns for BFN or BLN. Subsequently,
during the evaluation of element 218.5 fair i3FN, the evaluation team learned
that BFN may not have had adequate operating m'odd definitions, as described in
Concern SQN-086-002-03, established for stress analysiis. However, t'e
corrective actioin for CAi'0 218 05 BFN 01 reiguires definition and evaluatii>n of
thermal modes for stress analysis at BFN. Theirefiord,, ho'urther eva'luation iis

'arranted.

24150-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 fnur plants.

Concern SON-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

Elements 218.4 and 218.72. 1.3
I

Concerns SON-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 21 8. 5

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.

Concern HI-85-077-N03 was evaluated for BFN only, as BFN 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 E 1 ement 218. 11

Concern IN-R5-304-001 »as evaluated for WBN only, because of the specific
support cited. Concern BLN-ONE-EC-86-01 was evaluated for BLN only. Althougn
the concern was not explicitly limited to BLN, there was no factual basis for
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 imolies problems occurring during a BFN plant outage.

k, 1>'> Ir e,
C(g

241 50-R26 (01/07/88)
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2.1;8 Element 218.13

Concern I-85-435-BFN 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 addition'al 'evaluation is requi'red.

'.2

Issue Summa'

synopsis of the issues, by element, is pr'esented bellow as an overvie'w. 'or
'heunabridged t,ext of the issues, see Attkchrhent B.

o 21 8. 1 Thermal Analysis of Pi in Sub 'ected to Temperatures Le s'ttaaNn ZPV :Thermal expansion stress ana yses o piping have
various inadequacie,s (applied to alII four plants).

o 218.2 Skewed Handlers and Struts - skewed supports. were not properly
mode%ed in some stress anaTyses of piping (applied to Watts Bar). ~

o 218~3 Verificatiion of Ri orous C'mputer Anal sis of Pi in 'S ster'ns
- Pot anal i in anaTse ~ orme co uter methods have beenp p
verified using the verification techniques of "rigorous -analysis"
(applied to Watts Bar) .

o 218~4 Widespread Oeficiencies Within Pipe Stress Calculations-
~ternate analysis' piping is inadequate or insufficient

i'etail(applied t:o all four plants). e
*0 218~5 Inadequate Pipin~Anal is -,Piping stress analyses are

inadeqluate or undocumented i,app ied to Browns Ferry).

218~6 Pioin~Stress An"al~sis; P,iping, stress analyses have numerous
de7iciencies~appTied to Watts Bar) „

onsistent ~oTic ~ was es,ab isl e as to w at, con tit t dc s u e an
acceptab1le analyt,ical interface between "rigorous analysis" and
"alternate analysis" boundaries (applied to alii four plants).

218.8, Potential Interinal Stre.-ses From The Tubin Adaotor 8~tween
Points&RJ=793 - Two pipe. stress ansi y>is pro ems may be
unconservative due to modeling assumptions at certain locations on
the piping (applied to Watts Bar).

218.9 Pi~e Clearances in the Annul s Area - Pipe clearances, in, the
annulus area may not be suf icient because of growth of the steel
containment vessel (applied to Watts Bar).

24150-R26 (0 "I /07/88)
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o 218.10 Oeformation of Pipe Support Stanchion - Oeformation of the
stanch>on pspe o a partscu ar type o pipe support could cause
additional stresses in the stanchion and process pipes (applied to
Watts Bar).

o 218.11 Res onse Spectra for Pi e Su ort Attached at the Interface
of Shield Wall and Auxi iar Bui dsn - A pipe support has a common
attac ment etween two structures with which different response
spectra are associated (applied to Watts Bar and Bellefonte).

o 218.12, Tem orar Sup orts Seismic Anal sis -,There is inadequate
contro o temporary supports an inadequate consideration of the
effect of such supports on seismic qualification of piping (applied
to Browns Ferry).

o 218. 13 Or ell Pur e S stem Pi in - 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
orocess is summarized as follows:

3.1 Element 218.1 - Watts Bar and Se uo ah

a. Reviewed appropriate design criteria and procedures (Refs. C.02.01
through C.02.21, and C.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
qualified for pipe stress or suoport design (Refs. C.02.22 and
C.03. 14) .

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

d. Reviewed TVA's corrective action plans to Corrective Action Tracking
Oocument (CATO) 218 01 WBN 01, 218 01 WBN 02, and 218 01 SAN 01
(Refs. C.02.32 and C.03. 16 through C.03. 17).

3.2 Element 218. 1 - Browns Ferr and Bellefonte

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

b. Reviewed design criteria (Refs. C.04.01'," C.05.01, and C.05.02).

2415D-R26 (01/07/88)
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c. Reviewed TVA's corrective action plan to CATO 218 Ol BfN 01 and
218 01 BLN Ol.

3;3 Element 218.2 - Watts Barr

a. Reviewed skewed support designs from the main steam, low head safety
injection, thermal barrier supply blowdown steam, and bypass'team
systems (Refs. C.06,.01 through C.06.04).

b. Reviewed Oesign Criteria WB-OC-40.31.9 for guidelines to proper
design of skewed supports (Ref.. C.06.05).

c ~ Reviewed WBN-RAH-208.(Watts Bar Nuclea>r 'Plant Rigorous Analysis
Handbook) for guide'lines to model the skewed supports into computer
input as well as to indicate them on the stress isometric
(Ref. C.06.06).

3.4 Element 218.3 - Watts Bar

a. Reviewed the TVA requiremeni:s for verification of piping analyses
performed using computer methods (Refs,. C.07.01 through C.07. 13).

b. Reviewed the checklists from- a sample of co~iputer-analyzed
calculations, including one time-history calculation (Refs. C.07. 14
through C,'.07.24).

c.. Reviewed TVA's corrective action plan to CATO 218 03 WBN Ol
(Re;F. C.07.25).

3.5 Element 218.4

3.5.1 Watts Bar

a.

b.

co

d.

3.5.2

a.

Reviewed the appropriate TVA design criteria and procedures
(ReiFs. C.09.,01 through C.09. 13).

Reviewed associated NCRs, ECNsh and one PIR '(Refs„C.09.14 through
C.O'9.22) .

Reviewed a sample of calculation reports and some of the assOciated
computer analyses (Refs. C.09.23 through C.09.27).

Reviewed TVA's corrective aCtion plan t!o CATO 218 04 WBN 01 and
218 04 NP'S 01 (Refs., C,.09.28 ahd C.09.29).

Sequoyah

Reviewed as.ociated NCRs (Refs< C~.08.01 through C;08.09).
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3.5.3

b.

c ~

a.

Reviewed the Sequoyah Nuclear Plant Alternate Analysis Review
Program for suitability as stand-alone qualification of "alternate
analysis" piping (Ref s. C.08.10 through C.08.28).

Reviewed TVA's corrective action plan to CATO 218 04 SgN 01

(Ref. C.08.29).

Browns Ferry and Bellefonte

Reviewed the procedures to be used to upgrade the documentation 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.

c ~

d.

Reviewed NCRs, ECNs, SCRs, PIRs, and related documents (Refs'.
C.11.19 through C.ll.34, and C.10.14 through C.10.23).

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).

Reviewed TVA's corrective action plans to CATO 218 04 BFN 01
(Ref. C.10.41), CATO 218 04 BLN Ol (Ref. C.11.63), and
CATO 218 04 BLN 02 (Ref. C.ll.64).

3.6 Element 218.5 - Browns Ferr

a0

C.~

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).

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

Reviewed TVA's corrective action plan to CATO 218 05 BFN Ol
(Ref . C. 12. 46) .

3.7 Element 218.6 - Watts Bar

a.

b.

C ~

d.

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

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

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

Reviewed TVA's corrective action plan .to CATO 218 06 WBN 01

(Ref. C.13.03).
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3.8 Element 218.7
~I

3.8. 1 Watts Bar, Sequoyah, and Bellefonte',

a. Reviewed past and present procedures for interfacing/terminating
alternate analysis piping (Refs. C.14.01 through C.ll4.08, C.15.,01
through C.15.112, and C.17.01 through C.17.09).

b. Evaluated rigidity of alternate Analysis ~pipe spans (Ref. C.15.13).

c. Reviewed a sample of drawings 'and calculations (Refs. C.15.14
through C.15.19, and C.14.09 through C.14.15).

d. Reviewed TVA's corrective action plansi to CATO 218 07 WBN 01

(Ref. C.15.20), CATO 218 07'AN 01 (Ref. C.14.16), and
CATO 218 07 BLN 01 (Ref. C.17.'10).

3.8.2 Browns Ferry

a. Reviewed past and present prooedureis for',interfacing/terminating
alternate analysis piping (Refs. C.16.01 through C.16.06).

b. Reviewed stress analysis isometrics'or determining the types of
terminations between ana'lysis problems (Ref . C.16.07).

c. Conducted general walkdown of all three units of the plant 0o
observe the types of termination supports (Ref. C. 16.07).

d. Reviewed TVA corrective action plan'd CATO 218 07 BFN 01

(Ref. C.16.08).

3.9 Element 218.8 - Watts Bar

a. Reviewed the reducer modeling iand stresses in unit 1 calculation
N3-68-1R and uni t 2 calculation N3-68-7R '(Ref s;,C.18.01 th'rough
C.18.04).

b. Reviewed the procedures for modeling r'educets (Refs. C.18.05 through
C. 18.09) .

c. Reviewed'he reducer modeling iand stresses in study analysis of
unit 'I calculation N3-68-1R and in other representative calciulations
(Refs,. C.18.03 and C. 118.09).

3.10 Element 218.9 - Watts Bar

a. Reviewed criteri,a memoranda'rtovidihg 'thh pipe'learances required
in the annulus area (R.efs. C.19.01 through C.19.05).

2415D-R26 (01/07/88)
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b. Interviewed the supervisor and responsible staff members on the
subject of pipe clearances in the annulus area (Ref. C.19.06).

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

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

3.11 Element 218.10 - Watts Bar

a. Examined the B001-type pipe supports in the plant during a walkdown
of both units (Ref. C.20.01).

b. Reviewed the reports on development, testing, and use of 8001-type
pipe supports (Ref. C.20.02).

c. 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 Watts Bar

a ~

b.

C ~

d.

e.

go

Reviewed pipe support*drawing 72-1CS-R116, revisions 0 and 1

(Ref. C.21.04).

Reviewed piping isometric drawing 47W437-204, revision 2 and
"support loads table" for analysis 7208A (Drawing 85 M 478437-428,
Rev. 0) to verify the Building 7one 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:he
subject hanger design.

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

Reviewed Problem Identification Report (P IR) 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,. C.21.03) to
CATO 218 11 WBN 01..
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3.12.2

c1 0

b.

c ~

d.

e.

Bel 1 efonte

Reviewed TVA Significant Condition Repiort SCR BLNCEB8603
(Ref. C.22.01), which addresses the pipe support attachment to,the
building with response spectri difflereInt from the spectra uSed in
the p ipi,ng analysis.

Reviewed isometric drawings td locaite lthe iden'tified supports
(Ref. C.22.02).

Examined the pipe support design detail drawings of the identified
supports to verify the building attachments of the pipe supports
(Ref. C.22.03).

Reviewed the pipe stress calculatiohs (Refs.''.22.04 through
C.22.11) to veriFy the use of appropriate response spectra in the
analysis compatible wraith the pip4 stupplort building attachments.

Reviewed TVA's corrective acti'on'plan 'to CATO 218.11 BLN 01
(Ref. C.,'22.12).

3.13 Element 218.12 - Browns Fervor

ao

b.

c ~

d.

e.

Reviewed past and present proaedureis r'egardkng temporary supports
(Refs,. C.23.01I and C.23.02).

Reviewed reports and memoranda issued ~'on the procedures and
practices appllicable 'to tempor'ary supp'orts (Refs. C,23.03 through
C.23.05).

Interviewed the supervisor and responsible staff member of
Modif ications group on the subject bf 'temporary suppor ts
(Ref. C.23.06).

Conducted general walkdown of all three units of the plant tlo
observe the use. of temporary supports (Ref. C.23.06).

Reviewed TVA's corrective action'plan 'for'CTG element 307.04, which
contains the corrective action for element 218.12.

3.14 Element 218.13 - Browns Fervor

a. Reviewed reports and memoranda issued on'the drywell purge system
interference problem (Refs. C.24.01 through C.24.03).

b. Reviewed physica'1 drawings '(ariea drawings) - mechanical heating and
ventilating plans and sections fear the drywell purge system 'piping
(Ref. C.24.04).

24150-R26 (01/07/88)
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c. Reviewed, drywell purge piping system sketches for ECN P0384
(Ref . C. 24. 05) .

d.

e.

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

Reviewed TVA's corrective action plan to CATO 218 13 BFN 01

(Ref. C.24.06).

3.15 Sulcate or Report 21800

a.

b.

c

d.

e.

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

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

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

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 B. A synopsis of the findings for each element and
ol ant follows.

4.1 Thermal Anal sis of Pioin Subjected to Temperatures Less Than 120'F-
ement 8. 1

The employee concerns were valid, in part, for all four plants. "Alternate
analysis" piping was generally not evaluated for thermal exoansion, where the
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

samolinq program accepted by the NRC. Watts Bar procedure" 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'n'e time determined, that Watts Bar
pipe stress calculations did not contain "current, vailid" operatinq mode
data. 'The Watts Bar FSAR requi red ar> evaluation of "one time secondarystress" that was not performed. Watts Bar'r'oct du'res did not require that
operating mode data be issued in document 'form. TVA ha. committed to consider
"normal" and "upset" service limit environmenta'I temperatures for reanalysis
urider the Hanger and Analysis Update Prbgr'am.'he environmental temperature
( 150'F) for the annu'lus. cited by the CI is. invalid. The existinq procedures
did not require transmi tta,l of operatinIy mode data to piping stress analysts
in a controlled mainner. "Alternate ana'lys'is" design criteria at all four
plants did not consider -the ranee of stIiesses for thermal expansion and/or
thermal. "anchor movements." TRi "alterhat'e ainalysis" criteria allow the
omission of "'anchor movements" parallel to branch piping at the branch line
attachment point.

4.2 Skewed Hangers and Struts - Element 218.,2

The employee concern was not valid. Skewed supports were properly desiq'nedfor skewing effects, and the skewed supborits wer'e pro'per'ly modeled in the
stress analysis.

4.3 Verification of Rii~orous Computer Analvs'is of Pipin~hystems-
riement Tl;M

The employee coincern was valid for Watts Bar. While not, all pioinq anaIyses
performed by computer'ave been verified using the verification techniques 'of

'rigorousanalysis," there is no reason that they should be. How'ever,, it was
found that a verification check'list used for time-histoi'y dynamic ainalysies did
not address the analysis paraimeters specific to time-history analyses.. Review
of one examplle calculation identified a signifidant deficiency in the'area 'of

'alculationcut-off frequency that could have been prevented by an adequate
checklist. 1VA 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 foI.
"alternate analysis" by TPIPE.

4.4 Widespread Oeficiencies Mithiri Pipe Stress Calculations - Eiemen( 2Ii8.4

I
The employee concern was factua11 and valid fo" all four plants. TVA nad
recognized deficiencies in the qualificaitiqn documentation „of some "alternate
analysis" pipinq and desiqn criteria before cbmp'let'.ioh o'f the evaluation,.
Programs have bIaen comm,itted to or are under way to address these
deficiencies. In addlit',ion, TVA design criteria for'he analysis of sdme
free-ended vent and d'rain lines, do not properly address the seismic
qualification of these 'lines. Some design criteria or procedures, applicable
to all four plants were inadequate because they 'provide for analytically
decoupling br'anch lines by the '"inertia-ratio"'ethod without excludinq short,
open-ended, flexible piping.

0
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4.5 Inadequate Pi in Anal sis - Element 218.5

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

4.6 Pioin Stress Anal sis - 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

4.7 Acceptance Criteria for Overla 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 Tubin Adaptor Between Points
90- 95 - Element 8.8

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 properly
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 walkdown at
Watts Bar, and the only deformation of stanchions observed was slight ovality
at the free ends. This slight deformation is insignificant to the adequacy of
the supports and piping.
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4.11 Res onse Spectra for P~i'e Su ort Attached at the Interface of Shield
a an Muxs 1> a~rMuiMd~sn - ement

The employee concern, appl'icable only to Watts Bar and Bellefonte, was valid.
'orWatts Bar, although the evaluators found no evidence, from the information

reviewed, that the subject support was e'ver designed with a "comon
at'tac'.hment'etween

the shield wall and the Auxiliary Building," they did find tha't
t.he'upport

was attached to a building other than the one specified in the piping
analysis. TVA has issued ti problem identification report. to review other pipe
supports that may be affected. The evaluators observed that t'e

consi'derat'ion'f

proper bui lding attachment was not emphasized in sufficient, detail in TVA',
Pipe Support Oesign Manual..

For Bellefonte, a support was found with, an attachment between two buildings,
the relative motion of the twomo buildings was not considered for the de~sign of ~

the piping or the support, and the envelope response spectra applicabl'e to
'othbuildings was not used in the piping analysis. t

4.12 Temoorar~Suoport Seismic Ana1 sis '- Element 218.12

The employee concern was valid, in part, for Browns Ferry. Ouring the'nit 3 ~

outage in 1983, there were no programmat'ic 'cotttrbols or'ocumentation for the
installation and removal of temporary supports. The current procedures
provide adequate controls f'r tracking temporary, supports during outag~es~
However, current procedures do not establish any requirements for the
qualification of piping systems during the time when seismic supports are
removed.

4.13 ~Dr well Pur~e~Setem P~ii~n inte><erence in DBA - 2'lement 218.13

The emoloyee concern i s vali id for Browns Ferry. On uni t 2, there i s a,

potential interf'erence 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 duringi a idesign basis accident.

4.,14 Summary of FindiincCs

The findings have been classified as shown in Table 1. Class A and B findings
indicate there is no problem and that corrective action iis not required.
Class C, 0, and E findings require corrective actions. lhe corrective action
class, defined, in the Glossary .Supplement, is identified in the table by the
numeral combined with'he f'inding class. For example, the designation 01 in
Table 1 indicates that the evaluated issue was found to be valid (finding
Class 0) and that a corrective action involving some type of hardware or plant
modification is required (corrective action Class 1).

4l
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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'f Table 1 that are
applicable to that "issue/finding."

5. CORRECTIVE ACTIONS

Synooses 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 8 to this subcategory report.

5. 1 Thermal Anal sis of Piping Sub 'ected to Tem eratures Less Than 120'F - f
El ement 18. 1

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 ror
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 Ri orous Computer Anal si s of Pi in S stems-
ement 218.

For Watts Bar, revise a procedure to delete redundant instructions for
"alternate analysi s" 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 Oeficiencies Within Pipe Stress Calculations - Element 218.4

For Sequoyah, revise a orocedure to require that documentation be developed in
Phase II of the Alternate Analysis Review Program to demonstrate that ail
desiqn requirements are met for all alternately analyzed piping and to require
that support spacings meet design requirements. The evaluation team nas
verified the completion of this corrective action (see BLT-209, 05/ll/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
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dates of verification documentation do-niot prit'date 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.

For Browns Ferry, revise the design criteria for seismic class I piping Iles's
than 2-1/2 inchI!s in diameter; perform a. walkdown and'v'aluation of a sampl'e
of such piping; qualify and document existing seismic class II piping less
than 2-1/2 inches in diameter as per a signif>ca'nt condition report; revise
the "Torus Integrity Long-'Term Program, Pl ant Unique Analysis Report"', review
torus-attached jiiping, analyses to identify all cases of calculated overstress
and correct.

For Bellefonte, revise design critI ria; revise an iNCR; revise "alternate
analysi s" calculations to ialiminate, axial snubbe'rs 'in'-line with rigid
restraints; evaluate for pipe break any "high energy" piping greater than

.1 inch in diameter currently classified as "alternaite"; modif~i tubing drawings
to show seismic classifications; requalify aniIp tubing not previously, qualified
to the correct seismic classification; i'ncorporate lug stress evaluations into
"alternate arialysis" callculations; issue three d'esign criteria documentse

For all plants, revise design criteria t'o proVid'e 5cc0pt'able techniqutss
for'ynamicanalysis of flexible, open-ended, branch lines.

5.4 ~Inane nate Piping Anal~sit - Element 218.5

For Browns Ferry, generate calculations demonstrating the qualification of all
safety-related piping -less than 2-1/2 inch6s in 'diameter; revise one
calculation to "clarify and justify" the thermal'nalysis; revise design
criteria; formally define and docuii~ent thermal modes for all

safety-relat'.ed'iping

qualified by a program for "as-built;" reconcil iation; review piping
outside the scope of thait program for. conformance with the new thermal'odes.

'.5

~Pipin Stress An~al rsi; - Element 218.5

For Watts Bare revise design criteria and Rigorous Analysis Handbook t'o dhow
how 'to account f'r zero. period acceleration (ZPA). Rivi ~e design documents

to'ssurethat support weights are conside55ed'in'future analyses. Incorporate
oipe support component vieights, where applicable, in reanalyses to be
oerformed under Hanger and Analysis Update Program.

Perform seismic anchor motion analyses as pier the Rigorous Analysis Ha~ndbook
during the Hanger and Analysis Update Program< Evaluate analysis to 1'ncllude
the effects of ZPAe Revise and reissue pipie support designs.

5.6 Acceptance Criteria for Overlap Areas of Calculations - Element 218.7

1

For Sequoyah, revise Rigorous Analysis Handbook to require
"rigorous"/"alternate" interfaces to be anchored unless otherwise approved by
the technical supervisor. Evaluate selected "worst case" problems. I'
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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 "rigorous
analysis" by either ( 1) anchor, (2) inerti'a ratio of 25 for decoupled piping
of adequate flexibility, (3) overlapoina, or (4) flexible hose. Reanal.yze
problems not terminated by one of the four methods described above.

For Browns Ferry, "add a section to the Rigorous Analysis Handbook defininq
structural overlap requirements at analysis problem boundaries"; perform
structure al 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 riqorous 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 Support Attached at the Interface of Shield
Wa and ux»ar us dsn - ement

For Watts Bar, revise the Pipe Support Desiqn 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 supports
close to two or more seismic response spectra zones. If any supports are
attached to the wronq structures, revise the pioinq 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 Temporar Support Seismic Analysis - Element 218..12

TVA elected to assume responsibilitv 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 inc lude the TVA
CAP for element 307.04 in the element evaluation for element 218. 12(C). It is
quoted below for reference purposes only.

CATO 307'4 BFN 01

"A. Determine enveloping pipe support configurations which may have
existed during the 1983 outage of uni,t; 3„RtlR Loop I.

"B. Evaluate configurations identified in (A.) above for pipe stress,
support loads, and nozzle loads.
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"C. Oetermine additional corrective action, if required, based o'

results of (B.) above. Additional corrective action may include
'nspectionsand/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-BF-566-00;l."

CATO 307 04 BFN 02

"Modifications wil'I initiate a corrective action report (CAR) identifying the i

above t.on CATO 307 04 BFN 02] adverse condi'tion. Modifications shall propose,
as a corrective action, that a walkdown of the RHR system be performed to
verify the removal of all temporary supports.'l'

"Ourinq the close out process ensure that a. CAQR is iriitiated."

CATO 307 04 BFN 03e

"(A) .MAI-23 is bieihg revised to include [.a] precaution st,atement fok
installing, removing, and/or modifying supports on operating systems
(in apiproval cyc1le) .

"(8) The USQO is part of the'ECN, therefore, it is included in th'
workplan that removes the suppiort, if the system is -inoperable. If
removal on ioperable system precaution statement requires a specific

'SQO.[incomplete sentence].

"(C) Temporary supports have 2nd party verification of installati'on 'and.
removal in a.PORC aj)oroved instruction (MAI-23), therefore, a TACF
is not applicable as long as MAI-23 is the referenced document."

5.1D ~Dr all PurSe~Sstem Pinion Interference in DBA - Bllement 215.13

For Browns Ferry, remove two pipe supports and requalify the piping„

5. II'~Sumnar of Sunceteo~or Corrective Actions

These corrective actions also aopear. in 'lable 3, along.wIith their corresponding
findinq/corrective action classifications. Thie table indicates. the plant or
olants to-which a corrective actioni is apolicable by the Corrective Action
Tracking Oocument (CATO) number in.the CATO column. The table also identifies
which coriective 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 (classified "actual" ) or ointly .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 olans received and summarized
in Attachment 8, excluding those for BFN element, 218. 12, which are to be
addressed by TVA under element 307.4, to be acceptable to resolve 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
"Enqineerinq 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,
desiqn orocess effectiveness, and technical adequacy. Thirty causes are in
the manaqement effectiveness category, 12 are in the design process category,

.and lq 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 orocedural documehts, some called "criteri a" by TVA, apolicable to the
desion of safety-related piping systems. Such "criteria" documents were
counted as "procedures" for the purposes of Table 3.

The neqative find'inqs in the design process effectiveness category resulted
equally from " Inadequate Design Bases" and " Inadequate Calculations."
Examoles of " Inadeauate Design Bases" are design criteria and procedures that
allnw universal exemptions from licensing requirements (e.g., see
Attachment B, element 218. 1 for Matts Bar, issue "d," findings and corrective
actions) and design criteria and procedures that contain invalid analysis
techniaues (e.q., see Attachment B, element 218.7 for Sequoyah, issue "b,"
findinas and corrective actions).

The neaative findinqs in the technical adequacy category resulted exclusively
from "Engineering Errors." These errors were caused, in part, by instances of
an aonarent lack nf knowledqe of engineering princioles as follows: (a) lack
of orooer aoolication of the principles of dynamics used to establish analysis
oarameters critical to time-history stress analyses such as for water hammer
loadinq (element 218.3, WBN), (b) invalid application of engineering
orincioles used to reduce calculated exoansion stresses (element 218.5 BFN), .

(c) oerformance of "seismic anchor motion" (SAM) analyses using improper
maanitude and phasing of pipe suoport and attachment motions (element 218.6
aBN).
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Some engineer'ing errors resulted from a lack of attention to detail (see 'also
Attachment B, element 218.4 for Watts Bar, findings,, paraigraph 4, aridcorrective actions, paragraiph 3) as follows: (a) failiure to include all"normal" and "upset" service limit thermal operating modes in the
determination of maximum range of moments fear secondary stress evaluations
(element 218.5 BI=N), (b) fai.luire to prevent interferenices that couldl have
resulted from expansion of the steel containment vessel during a design basis
accident (element 218.9 WBN), and (c) design of pipe supports for attaChment'o

a different: seismic, zone than that coriisidered in the piping analysis
(element 218.11 WBN, BLN).

7. COLLECTIVE SIGli'4 IF ICANCE

The r'esults of the evaluations conducted for this subcategory reveal
significant deficiencies,, many with the pot<.ntial for hardware changes. These
deficiencies were generally caused by fai'lur'e to 'adequately or competeritly
plan and perform pipe stress analyses.

The corrective actions to be compilei:ed invollve further evaluations,
re-performancei of calculations, and revisions to criteria and procedurels. The
majority of corrective actions apply tio Watts Bar'. 'Ho>'cev'er, it should be
noted that twice as many is'.ues were evaluatled for Watts Bar as for any other
plant. Nearly a11 of the. corrective actions resulting friom engineering errors
are required for Watts Bar. The more significant'ngineering errors were,",
failure to perform time-history. analyses to a sufficient high-frequency limit;
inappropriately exc'Iuding branch piping fHo!rI a'tii'me-'hi~'toity analysis;
neqlecting "rigid-region" (i.e., frequenciesl abovte the amplified portion of
the seismic response spectra),seismic response;; incorrect'ly performing i

analysis of relative support: motions due. to earthquake;, terminating comput: er
models of piping at a 3-way support where piping extends beyond such support,",failure to assure clearances betweeri pipihg 'and supp'orts attached to different
building structures'; aind the existence of supports attached to structures in
the wrong seismic: zone. Any oF these engineiering'r'ror's Could reSult i'n

the'nderpredictionof pipie stress and support loacls. The. evaluation team's
judgement as to the significance of individual 'corrective'actions is listed iin
the last three columns of Table 3.

0

The TVA Revised Corporate Nuclear Performance Plan (RCNPP;; Ref. C.01.04)
describes corrective actions for lproblems in thee design control and
confiquration control areas. Correction of these problems includes
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 conclucting technical reviews, of the design parameters of the
major plant systems to evaluate the quality, technical accuracy and adequacy,
and the economy of the produicts and services fair 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 guality Assurance for guality 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
wor k 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 r'esult 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
subcateqory reports and broadly evaluated in the Engineering category report.
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TABLE 1

CLASSIFICATION OIF FINGINGS ANG CORRECTIVE ACTIONS

El entent

Findinq/Correcti ve
Issue/ Action Class"
~Finikin ** ZilH wsv AH six

218. 1 Thermal Analysis of Piping
Subjected to Temperatures
Less Than 120'F

a

b
c
d

ef
g
h

A 02
06
CZ

A 8
A '

A GZ
C6

A 02
A G2
02 A

02
06

02**%
06*~~

0 2'k*%
06iii**

218.2 Skewed Hangers
and Struts

218.3 Verification of R igorous
Computer Analysi s of
Piping Systems

'a C2
02
C5

218.4 Widespread Geficiencies
Within Pipe Stress
Calculations

'02' 02 OZ
06 06
05

02
06

218. 5 Inadequate Piping
Analysis

a - -. C3b» - . - 06
02

218.6 Piping Stiress Analysis 06
02
C6
C5
05
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Element

TABLE 1 (Cont'd)

Issue/
~Findin **

Findinq/Corrective
Action Class+

WN N LN

218. 7

218. 8

218. 9

Acceptance Criteria for
Overlap Areas of Calculation

Potential Internal Stresses
From The Tubing Adaptor
Between Points 790-795

Pipe Clearances in the
Annulus Area

A B 02 02
02 02 02 02
06 05 06 06

A

8
'A

06

218.10 Oeformation of Pipe
Support Stanchion

218.11 Response Spectra for. Pipe
Support Attached at the
Interface of Shield Wall
and Auxiliary Building

218.12 Temporary Supports,
Seismic Analysis

218.13 Orywell Purge System
Piping

A

02
06

03
02
06

06

C6

*Classification of Findin s and Corrective Actions

A. Issue not valid.
No corrective action required.

B. Issue valid but consequences acceptable.
No corrective action required.

C. Issue valid. Corrective action
initiated before ECTG evaluation.

0. Issue valid. Corrective action
taken as a result of ECTG evaluation.

E. Peripheral issue uncovered duri'ng ECTG

evaluation. Corrective action required.

**Oefined in Attachment B.

*~* Revised version of concern IN-85-039-001

1.. Hardware
2. ?rocedure
3. Oocumentation
4. Training
5. Analysis
6. Evaluation
7. Other

24150-R26 (01/07/88)



TVA EMPLOYEE CONCERN'S
SPECIAL PROGRAM

REPORT NUMBER"
,

21800
REVISION NUMBER:'

'age26 of 37

TABLE 2

FINDINGS SUMMARY

Plant

Classification of Findin~s

A. Issue not valid. No corrective
action required.

SQN MBN BFN BLN Total

7 6 0 0 13

B. Issue valid but consequences accept(able. 0 » 3 0 0
No corrective action required.

3

C. Issue valid. Corrective action
initiated before ECTG evaluation.

D. Issue valid. Corrective action taken
as a result of ECTG evaluation..

E. Peripher al issue uncovered during
ECTG evaluation. Cor r ective actiok
required.

0»0 1 1

~ 3~ ~ll 8 4

0 0 0 0

26

0

Total 10 20 9 5 0
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MANAGEMENT Ef F ECT IVENESS

. CAUSES OF MEGATIVE flkOINGS e

OESIGM PROCESS EffECTIVENESS

TEOVI ICAL

ADE V

FINDING/
CORRECTIVE

ACTION

ELOI CLASS. ~ i CORRECTIVE ACTION CAID
) Iza-
t Ion

0- )Proce- Fol- aunt- )Rcs of)of Hgt)Design)quate )Recon-)Design)Docu- Not )nentar Fol-
trn durcs loved cation Issues Atten Bases Calcs cll. Octal) aented Het tlon loved

I 2 - 3 4 5 6 7 8 9 10 11 12 13 IC 15

Frag- ) )Proce-)Inadc-) )Inade-) )Engrg )Design)lnsuf.)
)aentcd) Inadc- Inadc-)durcs quate )Un- ~ ) Inadc-) )quate ) Lack )tudgnt Crit/ )Vcrlf Stds
)organ-)quate quate )Not coa- )tiaely)tack )quate )Inade-)As-bit) of ) not couait)Docu- Not

16 I7

Engrg Vendor
Error Error

Slgnlf I-
cance of
Correctivelilt
0 H H

218.1 02 Include rcqulrcacnts for stress
range evaluations In Phase ll of
the AARP.

02 Issue a CAJUN to ensure existing
calculations consider stress
rangco

SON Ol

50N Ol

I
P)P)

A P

02 Revise piping analysis design
criteria co address thcraal
analysis for teapcraturcs troa
20'F to 120'F.

MSN 01 A P

06 Confora calculations to revised
design criteria.

MSN OI P P

C2 Retired superscdcd procedural
docuaent.

HSN Ol

D2 Revise doclccnts (c 9 ' RI9orous
Analysis Handbook) co reaove
universal cacaptlons froa
requlrcaents for requa1 ifIcation.

MSN Ol A I P Pl

C6 Conducted a saepling prograa
uhIch vcriflcd adequacy of
existing operating aodes.

MBM 01

D2 Revise all TVA docuaents, as
necessary, to rcnove
lnCOnSIStenCleS betueen
licensing basis and design.

USN Ol A P

02 Require operating aode
dctinitions to be issued in
calculation tora tor the
Coupletc reanalysis to be

rcquircd by the lkanger and
Analysis Update Progran.

MSN Ol A P

~ Oct lncd ln the Glossary Suppleacnt.

' Defined In 1able I.
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CAUSES UF NfGAIIVE FINDINGS h

'I I lfCHNIGAL

I HsNAGEIENI EfffCIIVfnfSS DESIGN PRDCfSS ffFECIIVfhfSS . ADE V

FINDING/
CDRRECIIVE

AC 1 ION

ELOI CLASS ~ h CURRLLIIVE ACIIUN

2 IS. I 02 Revise NEP 3.I to ~ Ilou
Chirhlrtlhhr ~ h . h ~u rv
transfer design data.

I -I 2 3 c 6 6

(frag- ( I (Proce-Ilnadc-I
(nenteu(lnade-(Inade-(dural (quate (Un-
(Organ-(quate (quate (Not ICon- It lnely
(lla- I ii- (Prate-(fol- Inunl- (Rcs of

LAID . t ion trn dural loved cat lon lclues

USN Ul

Ilnade-I Ifngrg (Design(lnsuf.(
Ilnade-I (quate I Lack (tudgnt(Crit/ (V«rlf (Stds

Lack (quate Ilnadc-IAs-bll( of I not (Coavalt(Oocu- (Not
of Hgt(Dcslga(quate (Recon-(Design(0ocu- ( Not (aenta-(Fol-
Atten bases Gales cll. Detail nentcd Het tlon loved

I

Signific-

( ancec of
( Corrective

fngrg Vendors
Actions'rror

frror 0 H H

I IIA(-,

y 0 9 ID II I2 I3 Id IS 16 ly I

'r r hh ~ h J

D6 l5$ue a CAGR to cn5urc that
caisilng calculations consider
5tfc$ 5 range

02 Revise design'crlicrla to
Cer15ldCi 5irCSS range,

06 Conforn calculations to revised
criteria.

02 RcvlSe dcslgn criteria lO
consider stress range.

Confurn calculatioas to rcvlsed
C r I lTr' r-

~ h ~ apleneated (NCCL I rst ~ Of
5 lap I if lcd anal ys I 5

02 R«vlSe USEP-EP a3 ~ 2l to delete
redundant Instructions for
alternate analysis by Iptrf~

Revise Cfg.fp zl,az to
no- longer-require a Cnccklist
for v rlfI(etio. s o yl
analyses

CS Re-pvrforn tine ntSLOsy Stress
aaalyseS ullng ihe
'direct-lategration'etnud.

02 'Alternate analrsis'riteria
«ill bC rCCIScd IO COatldCr
Sltrie rrahhh If ~ rllerhrrh
analy5IS's used la thc future.

NSN U2

SFN Ul

SFN Ul

NLN ul

SLN'I

NQN ui

NSN Ul

I
ubh ul

I

I
I
I

I
I

I
I 5

I

I
I

x

I
I

I x

I
I
I x

I

x

I
I
I x

I

I
I x

I
I

I

I I
I I
I I
I I

I I
I l

I I

I I
I I
I I
I I
I I
I I-

I I
I I

I I I I
I I I I

( P

I

I
I PI

P P

p I P II '

IA I Pl-

P P

I I
I I

I I

I I
I r ~n

I A I I'-

I h IP(PI

l r l hn
5 r

I I I
I I I

(PIP(pl

~ Ocf ined In tnc Glossar ty, Supp lcoen

h ~ Defined in lablv I.

rcohn.etc IDI/01/ml



,0
Halkla UF ttttkNIS~ LUNJJLCIIVt ALIIUNS~ ANU lAUSLS

Suktnlf JAJNV 2IIJW
NLVISIUN NUNVLRl )
PAGE 29 Of 31

tstNAGENENI fFfECIIVfNESS

CAUSES OF NEGAIIVE FINUINGS ~

I If0JN ICAL

Of SIGN PROCESS IFFE CIIVENESS AOf V

I 2 3 6 6 1 0 9 IO II l2 l3 Ia IS l6 I1

f INOING/
LORREC'flVE

AC I ION

Etol CLASS. ~ ~ CUKRECIIVL ACIIUN

C2 Rcvlsu design criteria and

analysis handbOOL to provide
Inslructlons on ho» to account
tor lElgh trCquCnCy nOdes In
tine.hittOry analySIS.

LAIS

risN ul

(Frag- I (Proce-(Inade-( ( Ilnadc-I (fngrg (Design(lniuf.(
Iuented(inade- Inade-(durcs (quate IUn- (

= Ilnade- (quate I Lack I Judgut(Crit/ IVerlf IStds
(Organ-(quate quate (rot (Cou- Itlnely(Lack (quate Inade-IAs-bit( of I not (Coawit(Oocu- (Not
Iiaa- I Jl- (Proce-IFol- Inunl- (Res of/of Ngt(Design quate (Recon-IOcslgn(Uocu- I Not (nenta-(Fol-
t ion tr El»res Io»ed cat lun issues Attcn Oases Calcs cll. Octall nented Nct tlon Io»cd

fngrg
frror

S igni f I-
cance of

I Corrcctl

I IIAI-

ve
E E JEEE
E E EE EE

~ ~

2 IS.a 02 Revise Slpl AA WI to rcqulrc
that docunentatlon bc developed
in Phase II ot thc Altcrnatc
Analytls Revle» Progran to
dcnonstrate that all design
rcqulrcnents are nct for ~ II
alternately analyaed piping aEJd

IO rCquire that SuppOrt
Sparing'eet

dcilgn rcquircucnts ~

SJPJ Ul

IJ2

02

Revlie lJSEP-EP a).2I to delete
redundant Instructioni for
alternate analysis'y IPIVL.

Revise rtlfp Lp c).2I tu clarity
valve qua)it ication requlrencnts.

Revle» all ~lternate
analysts'aiculatlon5tu a55ufu the dates

Oi verlflCatiOn dOCuuentat lan dO
nOt predatC their reipeCtlve
subject calculations.

Revise analysis handbook to
include instruct lons fur
docaw:nt lng discrepanc les ln
dateS ol analy5cs veri l Ical luni.

Address is.e., properly
.pertoru) »alvr haaaacr analyses
»lJcn all analyses are
re.periorned as part ul thc
Jtangvr and AEE ~ lysis Updale
Progran.

rur ul

NJJN ul (

I

I
ruh ul

I
I
I
I

I
rur ul

I
I
I
I

rJJN ul

I
I
I
I
I

I

I
I
I

I I

I I
I I
I I
I I

I I

I I
I I
I I
I I
I I
I I
I I

IAI-

A P

P ( P I

(A(PIP(

~ Uctincd In the Glossar S I

Out lned In table I.
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I IfOliICAL

DfSICN PROCESS EFffCilVENESS V

fINDINC/
O'DRRECIIVE

ACI ION

ttfN CLASS. ~ a CUkktCIIvt ALIIUN

D2 Rcvtse applicahle docuncnts to
assure transient ncthanlcai
loadings arc properly cvaluatcd.

LAIU

Uah ul

iy I
(Frag- I I IProce-Ilnade-I I I ( Iinadc-I IEngrg (Design(lnsuf.
(uentce(lnade-I inadc-Idurcs (quate (Un- I Iloade-I (quate ( tack (tudgnt(Crit/ IVcrlf (Sids
(Organ-(quate (quate (kot ICon- (tinely(tact (quate (lnadc-(As-bit( of I not (Consult(gocu- (Not

I la a- ( II- (Procc-(fol- (nunl- (kcs of Iof Hgt(Design(quate (Recon-(Design(Docu- I Not Inenta-(Fol-
tlun tr uvres lo ed cation Issues Attcn Oases Cales eil. Detail nentcd Net tlon loved

I

Signific-

( ancec of
( Corrective

Vendor(
Actions'rror

0 il ll I

fngrg
Error

I' I I
x IAIP (PI

I I 2 3 4 6 6 3 8 9 10 I I 12 13 II Is 16

02 Revise 4cs lgo cri ter I a.

06 Pcrforn ualtlkhul and cvaluat ton
of a Ianp le of pip Ing and

sunports less shan 2 I/2 Intact
In dlauctcr.

U6 RCVieu an4 rerite 4CSign
cl llvlla uuauuenll ~ evaluate
altcrnatc analysis calculations
and rcvlsc II rcquircd Lo

correcL dcflclcncles In thc
alternate analysis piping
calculations.

kfk Ul

Rfh ul

Nth Ul

I x

I
x

A P

A P

AIPI P I

D2 Issue and luAI~nt ~ l rce
crl tert ~ docunents.

D2 Revise design criteria Lo

response of branch lines due Lo
run iinc dynanic notlori.

D6 issue a CaqR 4uc to luk of
cons ldcrat Ion of anpl I I led
sclsnic ccsponse In one branch
linc analysis..

ul ~ I IJ

hrs Ul

NPS Ul

~ ~A

I
I

x-

I
I
I
I

x

I
I

I I I I

A P

(pip(

P I

P (

~ DefinCd In the CIOSSary Suppluuent.

~'ci sued In lanle I.
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CAUSES OF NEGATIYf FINDINGS a

>iANAGEHENT fffEC'IIVENESS

2 3 a 5 6 7 8
DESIGN PROCESS EfffCIIVENESS

12 13 la9 10. II

TECHNICAL

ADE V

15 16 17

1 F INOING/
CORRECTIVE

ACTION

ftfH CLASS. ~ a . CONNECTIVE ACIION

(Frag- ( ( (Proce-(lnadc-(
'aentCd(lnadC-(Inade-(durCS(quate (Un-

(Organ-(quate (quate (Not (Coa- (tiaely
(Iaa- ( 0- (Procc-(Fol- (auni- (Rcs of
tion trn durcs loved cation Issues

( Inadc-
LaCk (quatC
of Hgt(Design
Atten Bases

(Inade-
(quate

Inadc-(As-bit
quate (Recon-
Calcs cil.

Lack
of

Design
Detail

Engrg (Design(lnsuf.
tudgat(Crit/ (Vcrlf Stds
not (Coaalt(Docu- Not

Docu- ( Not (aenta- Fol- Engrg Vendor
~ anted Hct . Cion Io»ed frror Error

5 igni f I-
cence of
Corrective
Actionsa
D H H

218t 5 C3 Calculat Cont ior safety-rclatcd
piping less tnan 2-1/2 Irches In
diaaeter arc bcin9 created.

BFN Vl
I I I

I (A(PIP(

D6 A 25.81 overstress In onc
calculation »ill bc rcsolvcd by
the corrective action plan for
BFN eleaenC 218.a.

Bfh Vl ( x (A(P(P(

06 A calculation»1th ~ 4clctcd
thCraal aode»ill be rcvlsc4.
All thcraal «odes for thc core
spray systca »Ill be for«ally
4cf Incd.

bfa Vl P P

02 Revise design criteria.
For«ally define ther«el
operating nodes for all
sa(ety-related piping.

Bfh Vl A

I ol
P P

P P218.6 06 Incorporate pipe support
coaponent »eights In reanalyses
to be pcrforaed under Hanger and
Analysis Update Prograa.

»BN Vl

02 Revise design 4ocuacnts to
~ st»re support »eights are
considered in future analyses.

NBN Ul

C6 Pcrfora a parauctrlc study to
cstabllsn procedures for 2PA

analysis.

C6 Evaluate analysis to Include the
effects of EPAC

NUN Ul

NBN UI P P

C5 Revise and reissue pipe support
designs.

MBN Ul (A(P(P(

Defined in tne Glossary Supplcacnt.

~ 'efined In Iable I ~
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Inut t
HAINIX Ui tttftHIS, CUNNLCIIVE ALIIUNS~ ANU CAUSES

SUBCA IEGURI 2 IUUU

NIVISION Ntkeftkt 3
PACE 32 Uf 3/

CAUSES Of NEGAIIVE FINDINGS ~ .

HUfAOIIRNI IffEL'IIVINESS DESIUN PROCESS EffECIIVENESS

I 2 3 a 5 6 - 2 8 g IO II 12 13 14

1ECHNICAL

ADE 'f

15 16 17

f INDI NO/
'DRREC IIVE

ACIION-
Etoi ClASS.' ''UkktCIIVEALIIIN LAIU

(frag- ( ( (Proce-(lnade- (Inadc-( (Engrg (Design(lnsuf.
(Canted(lnade.(lnade-(durcs (quate Un- ( (Inadc-( (quate ( last (tudgnt(crit/ (Vcrlf sids
(organ-(quate (quate (Not (con- tinely(tact (quate (Inade-(As-bit( of ( not (coaalt(Docu- (Not
(Ifa- ( f)- (procc-(fol- (anl- (kes of(of Hgt(Design(quate (Recon-(Design(Docu- ( tiot (nenta-(fol-
tion trn durcs lu ed cation issues Atten Oases calcs cll. Detail nented Het tlon loved

S igni fI-
canto of

( Correctl ve

(Engrg (Vendor( Actions'(
Error Error D H

02 Rcvlie design criteria and

Rigorous Analysts ffandbout to
SNOc hOC tO aeeuunt fW IPA.

OS Pcriurn seisnic anchor not loII
analyses as p«r thc RlgorouS
Analysis Handbooa durlno the
Hanger and Analysis Update
progran.

NNN Ul

Nkh Ul

I IIAI-

A P

~ V~ ~ matc ac<el ICU Carl ~ cate
prublens.

02 Revise Rigorous Analysis
Handooot,to require

. rfgorous /' lternatc
Interlaces to be anchored clcvpt
by aporoval oi tcrhnical
supervisor.

aqh uI

Sqk Ul x I A I-

DS Rvanclylc plub Irma uuI
laminated by one of the four
nethods descrfocd innediatciy
be Ion.

D2 Revise criteri ~ dotunents to
require teraination of rigoruus
analysts by either II) ancflurl
{2) inertia ratsb of 2$ for
decoupled piulhu nf adruu ~ Ie
flcaiblllty, {3) uvcrlapping,

U2 Revise design criteria.

Non UI

NVN Ul

I

I
I

I
I
I

vah Ul

I

I

I
I
I

I
I I

I I
I I
I I

i i
I I

( x I

I I

I I

I
I I

I

I I

I I
I I
I I
I I
I I
I I

x

fatI " I

I A

~ Defined In thc Glossary supplenvnt.

~ ~ Ucf Ined In Iautc I.

ulocll ulc IUIIlly/dd)



IAULE 3

I%IN(X UF LLLZRNIS, CORNECIIVE AC( IUNS ~ ANU CAUSES

SURCAIEGURV 218UO

REVISION NLRUSERL 3
PAGE 33 Of 31

F INDING/
CORRECIIVE

AC(ION
ELEH CLASS.' CUNRECI IVI ACTION

D6 Overlapping nil 1 bc pcr(oread as
per thc revision to thc rigorous
analysis handbooa rcqulrcd by
SCRVFNCEN86lb, RO for the
~ nalyscs rcqusrcd by Phase II of
thc 8FEP-PI Uo-OS progran.

LAID

b(N Ul

CAUSES Of NEGAllVE f(NUINGS a

I
I

I IECHN ICAL

I ItaNAGENENI Ef(ECIIVENESS DESIGN PROCESS Ef(ECI(V(NESS ADE CV

I I 2 3 d 6 6 2 8 9 I0 I I 12 13 Id IS 16 17 I
/Frag- ) / Jproce-/Inadc-( / ) ( /(hade-/ /Engrg (Design/Insuf./ f Slgnlf I-
/ncntcdflnade-/ Inade-/cures /quate fun- / /(cade-/ (quate f tact )tudgnt(crit/ /veri( /stds J

cence of
/Organ-/quate /quate /Not )con- /tlnely(tact /quate ((hade-/As-bit/ of / not (coaaalt(0ocu- /Not ( Corrective

/ Iza- / ti- /proto-/Fol- /nun(- /Rcs o(/of Ngt/Design/quate /Recon-/Design(oocu- / Not /ncnta-/fol- /Engrg /vendor/ Actions
t lan trn cures loved cation issues Atten Bases Calcs cll. Detail nentcd Nct tlon loved Error Error D H li

J

I I I I
2 IAIPIPI

D2 Rcvisc design criteria.

D6 Revise design trite(i ~ and
con(em calculations.

5th OI

lkh Ul X

«Jp/pi
A P P

218,9 06 Dctcrninc, evaluate, and rcsolvc
potential lnterfercnccs to
grouth of sleel conte(oncet
vessel.

NNN Ul " IAIPIPI

218.11 D2 Revise Pipe Support Ocslgn
Nanuat to cnphasizc that It ts
the responsibility of Lhc ptpe
support designer to assure
SuPport attachnvnt tO the
correct structure.

ubn UI

06 Revlcu ~ II ptpe supports In
close proalnity to tuo or nore
seisnsc response spectra zones.
If any supports are (ound to be
attathed tn the urnng
strutturcs, rcvsse thc piping
analysis or nodi(y the supports
accordingly.

NNN Ul lpl P / P
J

Cb Evaluate ca 1st tng designs,
reanalyze and, if necessary,
nodlly supports. Add seisnic
zone In(ornat ion to pipe stress
Isouetrics. Revise pipe
supports dessgn nanual.

~ 0 the Gl Iossary Supplenencfined In

NLN UI

I I
I I
I I I

I
I I
I I
I I
I I

P f p)p)
ID

~ 'efined ln lablv I.
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TABLE 3

HAIRIx OF ELEaENTS, CORRECTIVE ACTIONS, AND CAUSES

SUBCATEGORY 21800
REVISION NUHBERT 3
PAGE 3C OF 3)

I
I HARA&INERT EffECTIYENESS

CAUSES OF NEGATIVE flNOINGS a

DESIGN PROCESS EffECTIVENESS

TEONICAL
ADE CY

2 3' 4 5 6 8 9 10 11 12 - 13 IS 15 16 Iy

F INOING/
CORRECTIVE

ACTION
ELEH CLASS.AA CORRECTIVE ACIION

218.12 06 Corrcctlve actions for this
03 ,cicncnt arc io oc prcscnted
D2 ln TVA ECTO evaluation 307.0l.

SFN Ol

SFN Oc

SFN 03

IFrag-
nented
Organ-
ise-
t lon

Inadc- Inade-
quate quate

0- IProcc-
trn durcs

I
x
A

dures quate
Not Con-

fol- nunl-
Ioved cation

Un-
t Inc 1y
Res of
Issues

IProcc- Inadc-I

Lack
of Hgt
Atten

Inade-
quate lnadc-
Dcslgn quate
Bases Calcs

lnade-I IEngrg
quate Lack tudgnt
As-bit of not
Recon- Design Docu-
cll. Detail nented

Dcs Igni lnsuf. I
Crit/ IVcrlf Stds
ConnltlDocu Not
Not lnenta- Fol-
Het t Ion loved

Engrg Ycndor
Error Error

5 Igni f I-
cence of
Corrcctlve
Acttonsa
0 H H I

I I I

IPIPIPI

218,13 0& Rcnove tvo ptpe suooortt.
Rcanalyac.

SfN Ol IP PIPI

TOTALS 28 6 6

~ Dcflned ln the Glossary Supplcccnt.

~ a Defined In Table I.
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SPECIAL PROGRAM

GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

REPORT NUMBER: 21800
REVISION NUMBER: 3
Page 35 of 37

Causes of Negative Findin s - the causes for findings that require corrective
action are categorized 'as ol lows:

1. Fra mented or anization - Lines of authority, responsibility, and
accountaos >ty were not clearly defined.

2. Inadequate quality (O) trainin - Personnel were not fully trained
sn the procedures estab >shed for design process control and in the
maintenance of design documents, including audits.

3. Inade uate procedures - Oesign 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 controll,ing the desiqn
process were not u y adhered to.

5. Inadeguate communications - Communication, coordination, and
cooperation were not u y effective in supplying needed information
within plants, between plants and organizations (e.g., Engineerinq,
Construction, Licensing, and Operations), and between
interorganizational disciplines and departments.

6. Untimel resolution of issues - Problems were not resolved in a

timely manner, and their resolution was not aqgressively pursued.

7. Lack of mana ement attention - There was a lack of management
attention >n ensursnq that programs .required for an effective desiqn
process were established and implemented.

8. Inadequate desiqn bases - Oesign bases were lacking, vaque, or
sncomp ete or design execution and verification and for desiqn
change evaluation.

9. Inadequate calculations - Oesiqn calculations were incomplete, used
>ncorrec input or. assumptions, or otherwise failed to fully
demonstrate compliance with design requirements or support desiqn
output documents.

10. Inadequate as-built reconciliation - Reconciliation of desiqn and

teens>ng ocuments w>t p ant as-built condition was lackinq or
incomplete.

2415D-R26 (01/07/88)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

R,EPORT NUMBER: 21800
REVISION NUMBER: '3

Page 36 of 37

ll. Lack of desicp.detail - Octal'I in design output documents was
sn.'uFPicient to ensure compliance with design requirements.~

12. Failure to document: en~ineerir) '. ud ments - Oocumentation justifying
enginieering judgments used in the design process was lacking oir
incomplete.

13. Oesicpn criteria/commitments not met - Oesiqn criteria or licen'sinq
'oamltments were not met.

14. Insufficient verification documentation - Oocumentation (Q) was
:: fII*

15. Standards n'ot followed -. Code or industry standards and practices
were not compI>e3 ~filth.

16. Enqineerinc~eirror - There were errors or oversights in the
assumipt>ons, methociology, or,judgments used in the design proc~ess.

17. Vendor error - Vendor design or supplied items were deficient for
the s:ntencCed purpose.

Classification of Corrective Actions - correatiye actions are classified as:Hi MIT
1. Hardware - physica11 plant changes

2. Procedure - changeci or generated a procedure

3. Oocumentatiion - aff'ected QA records

4. Train~in - required personnel education

5. Ana~l sis - required design ca'Iculations, etc., to resolve

6. Evaluation - initial correctiye actiorr plan indicated a need to
evGuate the issue beFore a definitive plan cciuld -be established.
Thereror'e, all hardware, procedure,'tc.', c'hanges are not yet known

7. Other - items not listed above

24150-R26 (O1/07/88]1
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 21800
REVISION NUMBER: 3
Page 37 of 37

Peripheral Findin Issue) - A negative finding that does not result directly
from an emp oyee concern but that was uncovered durinq the process of
evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action.

Si nificance of Corrective Actions - Significance is rated in Table 3 in
accordance w>th the type or types of changes that may be expected to result
from the corrective actions. Changes are categorized as follows:

Oocumentation 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.

Change in desiqn 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. All 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.

Change of hardware (H) - This is a physical change to an existinq
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 judqed to be significant if
the resultant changes affect the overall quality, performance, or margin of a

safety-related structure, system, or component.,

24150-R26 (01/07/88)
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TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM
REPORT NUMBER: 21800
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 olant 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 ~elated, or safety .significant.

0107A-R63 (01'/07/88)



CUNCLKN
ELENENI MUNJJEK

Ailhllliith)A

LNPLUYLE CUNCLKNS FUK SOUL'AILQJKY ZIUUU

PLAHI APPLICAIJILIIY
'CONCERN

DESCRIPTIONS'EVISION

NUMBER 3
PAGE A-2 OF 5

2IB. I IM-Us-U3u-UUI

IM-US-u3g-UUI

IM-US-U39-UUZ

SQH-Uo-UOI=N

Spit-Uu-UUZ-U3

SUM-|Ju-UUZ-U4

KIJN

NUM

KUM

St)N

X X

X X

X X

X

X X

" Tne Cl stated that large bore pipe is analyzed by 'SAGS'ithout
considering thermal effects. The 'I'-PIPE'A tee connection between
small 8 large bore pipe) considered thermal effects. The CI feels the
entire large bore analysis should consider the thermal effect in order
to be compatible with bore ('sic] 'T-PIPE'nalysis." (SR)

Original Version:
"In violation of ASKE thermal stress was not a conSideration on ail
piping systems for KBMP Unit Il." (SR)

Kevised Version
Un liat ts Bat unit I therma I stl ess tlfot i angC * of lhClfma I rTMTlenls J I ot

class 243 (ASJIE) was not consistently done in accordance with code
requirements. Piping system aiternate anaiyses CEB 76-5 8 SCT 82-iB
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 beinq utilized which addresses a range of thermal moments
thru evaluatlonx (SR)

"Jlatts Bar Unit I, thermal analysis design (pipe stress) of some
system5 have y)e)ded 5tre55 and support load)ng prob)ems ~ Sevel a)
packages for wnich thermal analysis has been written off completely
for temperatures between 48 UG. F-i20 OG. F."-(SR)
"Uuring the exit intervie~, the Ci stated that the procedure for
operational mode (fo'r 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." ISS)

Ouring the &~)t 'Jntef view the r J stated that Onorat Inn )4nde nt aw)nns
have not been looked at for all subsequent analysis. Site group not
allowed- to evaluate Iu~act of thc coffect tOp riodet in the record
analysis. In the annulus area, the temperature can go to l50',
however, the site group was not aiiowed to evaluate effects on other
lines. (SS)"

"Uuring the exit interview the CI reauested an answer to the foliowino
question: 'was the 15O degree annulus temperature transmitted to the
llatts Bar Group?'" (SS)

~ n4 ' oa evy retaieu nut sately related ~ ur safety signif icant per determination criteria in the ECTG Program manual and applied

2843U-u iui/U//uui



CONCLkN
ELENENT NUIIUEN

Al IALIoILNI A

t.NPLUYt.t. CUNCLNNS FUR SUBCATEGORY 2IUOU

PLANI APPL ICAUILI IY
LUCAIION ~KN NUN UFN ULN CONCERN UFSCNIPTION*

REVISION NUNUER: 3
PAGE A-3 OF 5

2I8.2 Ik-ub- IUa-Uol

IN-ub- lug-005

2I8.3 IN-db-UZl-U02

218.4 IN-ub-032-UOI

SQN-uu-OOI-Ul

SQN-Uo-UU2-Ul

NUN

SQN

"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 by supports
adjacent to them. The adjacent supports were not evaluated'for these
increases in loads." (SR)

" Induced 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. Nhyl No
example. (Sk)

"Piping system design performed by computer analysis not subjected to
kigorous Analysis verification."- (SR)

"Past piping calculations were not adequately analyzed. Recontact has
determined that calculations are being reviewed and the individual
cfishes to drop this concern." (SR)

"Uuring the exit intervie~, the CI stated that there Is an Alternate
Criteria NCIt for the inadequacy of alternate piping. Any concerns
relating to any alternate piping are put under the NCR. The concern ls
that this is a 'catch-all'nd 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'CR. This item
was addressed and corrected at Matts Bar." (SS)

2I8.5
1" ~

2I8.6 -o

Hl -85-011-NU3

tt I-ub- IU1-N02

UI8

NUN

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

"Numerous concerns identified in the rigorous analysis and alternate
analysis according to piping stress analysis at Matts Bar." (SR)

Sk/NU/SS indicat«s satuty rulal«d, nut saf«ty related, ur sat«t sic nit'icmIL r dby TVA befure evaluations. u y s'gn 'icmI Per etermination criteria ln the ECTG Program manual and applied

28430-O (Ol/Ulluu)



CUNCLNH
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PLAt!I
Lucnliuk

ni tr!Cl!MtttI >1

LMPLOYLE CUHL'tutti FOR SU!!CATEGORY 2IUO!l

Al'PLICAUILI IY
QINCERN UESCklPTION

kEVISIUN NUMBER! 3
PAGE A-4 UF 5

218.7 IH-Ub-U39-003

218;8 IN-Ub- IUU-UOI

III JIC I I ~ \ UJI'J
~ ~ ~ uu ~ ~ lr lluC

218. IU EX-Ub- I 31-OUI

218.11 IN-ub-304-UUI

di.ii-ui!L-EC-UD-ui

WUN

Wutl

wDN

wDN

ULN

X X X X "There are various 'alternately analyzed'roblems on Matts Uar Unit I
,and Unit 2, whicn have lapped region boundaries rather than anchor
tcrminations. The concern is 'there was no consistant policy on what
constituted an acceptable lapped region'. The following method and/or
combinations were employed: a). 'Terminate at a 3-way support between
problems. b). Establish a rigid region between problems.
C I E1!minltJl tore inn t hand!on hu jnt ~ OBJJr ion add it irma! c»nnnrt c

Problem area example! Root line H3-26-A42A, branch line 26238, 26234,lcllT acr»JT lcn\rJTJ.-- —--.—----..--- ~ .. II CI Ic ace r ~ cuwr ~ cuccu I IICIC 4!e QI4!ly mOI e CXamp I CS 4V4 I I au Ie I n
file.'SS)
"with reference to piping problem analysis inputting (TPIPE),
N3-68-IR-reactor vessel flange monitoring piping, during analysis
condition '4'he tubinu adanter (ie I'cducer) between points 790-795
could cause rigidity due to potential internal stresses because the
luhinn anrl thte arlanlllr hays Sraae thirlrnocc Rofor tn

ISnrrretr'ir'47w465-200.Ibis potential problem should be evaluated for MBNP
Irnrtc

!JAN

4 I cu!
~ ~ r ~ ~ I ~ I

oCiearances of pipes in the annuius area possibiy decreasing due to
tt!ermal expansion of the shield wall (steel) - (K-form says not
safety-related)." (Sk)

"Ueformation of UOOI pipe support stanchion pipes should be studied in
Units I and 2, WBHP .and teSted fer StroSSCS in tho pipoc " (Sk)

Tho c»nnnrt f72 Irri

I!I�

)bl for 4 10a ~a co!It JICJ ant SJJray
approximately at the 745-750.elev. has a comit!on attactrment between the
sllield !!all anu tric al!ix! I iary biil}di!1g. SInce the response spectra
are different for these two structures the comxon (rigid) attachment.
cuuld cause a probiem in ttic event ot a seismk occurrence Vnft I
cunstruction concern. CI could provide no additional Information."
I Sk)

It is possible for a pipe support to be attached to a different
bui ldinu tnan arralyzorl (SS!

Sk/HU/SS !rid!tates salut related nut 'Sat«t r I
by lvA bclur«cvaluationS.

y I, ' Diat«dl ur sat«t/ Siunit!CDI!rt p r dotes!nation criteria in sn" ECTO-Programma-uaI arif app"

2843tt-6 IUI/O//UU)
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PAGE A-5 OF 5

2 IU. I2 NS-Ub-UU2-NO2
(shared witn 301UU)

BIN NkC identified the following concern from QTC Report NS-85-002-00l.
"Although the investigation discusses control 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 seismic criteria." (SR)

2IB.I3 I-Bb-43b-BFN

2) 8.14

2)8.)5

2)8.)6

UFN

ULLE IEO

t<LLEItU
UELt ItU

"A. General background: an interference to movement of
two-inch-dia«<eter pipe during a design basis accident (DBA) was
identified which cou)d cause a rupture in dry well purge system piping
just outside containment. The condition developed on Brown's Ferry
unit 2 due to a reroute of piping required by ECN-PD384 [ECN-P0384].
Tne interference was identified and was to be corrected by fielde
(fie)d] change request (FcR) although It was felt at the time that the
standby gas treatment system could handle the asiumed br

[break].'SS)

SR/NU/bb indicates safety re)atu«, nuL safety related, ur saint si< nif )ca<
by IVA before evaluations.

a u y sig«)f)ca«t per deter indtiun Criteria in the ECIG Program manua) and app)led

28430-6 IU I/U1/88)
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 21800
REVISION NUMBER: 3
Page B-l of 45

ATTACHMENT B

SUMMARY OF ISSUES,'FINOINGS, ANO
CORRECTIVE ACTIONS FOR

SUBCATEGORY 21800

Attachment 8 —contains a summary of the element-level evaluations. Each
issue is listed, by element numbe~ and by plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachment A to an issue in Attachment 8 by using the element. number and
applicable plant. The reader may relate a corrective action descriotion in
Attachment B to causes and significance in Table 3 by using the CATO number
,which appears in Attachment 8 in parentheses at the end, of the corrective
action description.

0107A-R63 (01/07/88),
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SRQb!NI VF ISSULS, FINUIIIUS, ANU CVI!NLCIIVLACflUNS
FUK SUNCATLiiUKY 21UUU

I!L V I 5 IVII NlNULR:
Page U-2 of 45

Issues Findings Corrective. Actions

I~ 111 ~ 1 ~ 11 ~ 1 ~ 111litlI
Element 2)U. I - Tlicrmal Analysis of Piping sub3ectcd Lo Temperatures Less fhan I20'F

11 ~ ~ 11111 ~ 1111 ~ ~ ~ 1

a. Current operating 4tudc drdwlllgs were
not used for all subsequent analyses.

b. Site group stress analysts were not
allo~ed to evaluate Lhe significiu!cc
Of the Curr»nt On»ratio» atnde
definitions in the analysis ol rccurd.

c. The environmental temperature in the
4nnulus 4IC4 m47 I c4ch !50 F bUL site
group stress analysts were nut allowI J
to evaluate the effect ol the environ-
mental temperature on piping in tnat
area.

a. FiVe CalCulatiunS (NefS. CeUI.25 thruugh C.Ole30) Were
reviewed for incorporation of thermal operating mode .
data. Uf these, one revised calcuiation (Ref. C.OI.2gj
W4S reviewed to verify that the information on the
current operating mode drawing was actually Incorporated
into the calculation. Tne verification was successFul.

b. Four site uroup stress analysts were confidentially
interViewed. All fOur indiCated that they Were nOt aWare
csf tnu inc ~ th»h hdtv th seesaw ta ht ea heseeea ie ct tt »

4 ~ ~ e e ~ ee epee ee eaJ ~ eeaV% vl a e ~ ~ ~ It~ a ue thea IIMt
tu use up-to-date tnermal operating mode drawings.

c. Tne highest unviromecntal temperature in tne annulus
appiicauie tu pipe stress analysis is i201F, the
"Iaai!Im«I!! abnurmal" temperature (IICF. b), not I50'F
as claimed by the concerned individual.

a. None required.

h Nenf renoir»d

c. Hone, required.

d. Tne operational mode procedure does
fIOL r»qas Iree»Valssai iues Of asreaViue .c I

performed thunaal analyses when
theattetl e n..l ~ ~ ~'te ea ~ e eee e ~ t ~ asset ~ ~ eases)h ~

J. Ine current mcanS of distributi«g and controlling
Ope ~ eet leeg mode da'ala ls tasruiiajli lese use Of Opel 4l log rshsde

drawings. These drawings are official design documents
wlischI aIe required tu be kept current. This means of
distributing and controlling uperating mode data is
adcqu4te. Mniie tncru was nu formal means of
distributing and cuntrulling upcrating mode data prior to
LI!C inStitutiOn uf upcrating mudu dr~wingS, the operating
mudeS COnSidered i«analyS»S Va'rae Freaaauaenblv Written On
the piping isometric drawings which were signed by, amongoth»rc» asa»cs!asar hi lae meth ~ itei I .. I aa

~ 1 ~ Sea ~ h ~ ag iaaeeI ~ as\! VI 4III II
(NLU) w!iich ls Luc branch responsible for defining
Opa rat lllg alludes alllel C it was iejleincfltl Ets this
prOCedure WOuld haVC pruViuvd reaSOnable aSSuranCe that
currecL operating mode data werc used for analysis.

A Sa!nailing prugram was cuiiduct«d aL thc MattS Uar plant
tu VI'.I'Ify tile adequacy uf tl!crvIa1 opct'ating mudes.used in
alialySls fhu r!csoils oi t«JL Prugi'alii ai'c aPPI Ice!I!IC to
the Scuuuyali plant, b'cs.ause LIIC designs at SCI4uuyah as!Id
Mitts Uar were purfurIhvd by 4 auint S!IN/MUN prujcct until
about Apr) I Tghj aa!«I M!Jitatu a,!ML-ac! ermaK op v+'-lag
mudcs used fur 4!!alys!> are adequate.

d. Hone required.
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Issues Findings COrreCtive ACLionS

Element 218. I - 5iIH (Cuntinued)

e. Hot all stress-analyzed piping
included a code-required evaluation
Of thermal expanSiOn.

f. 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 perfonxed.

g. Alternate analysis utilizing CEU-lb-5
and OE-SEP 82-18 does not consider
secondary stress range at MattS Uar
unit I, as required by the piping code.

e. IL iS known tliat TVA excludes piping with operating
temperatures below 120 F from analysis for Alternate
Analysis piping. However, 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 employee concern. TVA has stated
(e.g., IVA reply to Uechtel RFI-512) that Rigorous
Analysis piping does not exclude consideration of piping
operating below 120'F, and TYA procedures are consistent
with that statement.

f. Issue "f" relates only to Alternate Analysis piping
since a thermal expansion evaluation was performed for
all Rigorous Analysis piping. The adequacy of Alternate
Analysis piping, including consideration of pipe stress
and supporL loads, is addressed by the TVA Alternate
Analysis Review Program reviewed under SiiH element 218.4.

g. "Alternate arialysis" criteria (cEB 76-5) in use when
CunCern IH-85-U39-OUI (bOth VerSiOnS) «aS VOICed (1985)
did noL appear to consider stress ranges for either
thermal expansion or "anchor xevements."

Ihe "alternate ana lysis design criteria, as above, allow
omissiun of "aiichor movements" for movements parallel to
brancn lines iii Lne secondary stress evaluation of the
branch lines.

Iiie prucedur« (Kui . (C.OU. IU) in use for the Alternate
Analysis Review Prugram appears to require consideration
of stress ranges unly iur anchor movement evaluations,
nut fur thermal expansion.

Une saxple "alternate analysis" problem reviewed as partoi the verificatiun ui corrective actions for Element
Keport 205. I(U) (nu. HC-7U-A-324A, RU [825 87IJ123 807J)
waS fOund LO negluCL StreSS range COnSideratiOnS bOth fOr
thermal 1.xpansion and anchor movement evaluations.

e. Hone required.

f. Non ~r
V

g. VA in it e ive action plan
( CA -102, $8 has said: 'The
al e ate an ocedures and
in r Lions e d veloped for Phase Il
of e lternate~aI sis Review Program
(AAR nlh gly~q nt alternate
analy is tju 11 clearly
requir I cumentation of
the ma m es e associated with
system e g t at res and anchor
movement I

"The alter a analy ro dures and
instructio be de ~ed for Phase Il
of the AARP n any sAseyhen alternate
analysis ins u ~n ude
instruction f ating ypc r
movements para 1M~a II(I~nb ine In
the branch lin art8~Ts. ~
Evaluation of the a sH@ t
required for syst sg op ng
temperatures are ex u ivllv 4$ t e
120'F - 20'F range.
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Correciive Actions

Llea>ent 218.1 - 54N (Cuntinu«dj
s

Lie>aunt 2IU. I - WUN

a. Nut all piping requiriug
andIVSiS hdS been nun!if!>>i hu
analysis for the*elfects uf tltufmdl
«xndnclnn.

HUN

d. IVA hdS exCluded Alternate Analysis piping operating
acr lssciVss la At ta svsng atss ~ nc hat .s sa 'Jh4F saA !M4a /

C r ~ vssv ~ ~ v ~ ~ ~ saa
detail«u thermal evaluations (see TVA reply to RFI 115

~ ~ lsl'ln u's lu lss c l lll ~ sc I a ~ ~ 4 4 ~ csdiiu us.=4k ~ ul. ~ v Lncs ~ s vJ vJJ» nkl ~ I ~ Sei ~ J ~ I'I/~

Accufuing tu iVA>s preiimindry descripi,ion of ltS =Hanger
and Analysis Update Program," IVA intends to exclude all
CdtugurieS Of piping frum thermal expanSIOn analySiS
wni.re the operating tea>peratufe range falls exclusively
between 2u'f dnd 120'F (reply to'FI 151, p. 25 of
teleCOpys TefhniCal ISSue 5). TVA haS Stated that
despite tne above, no such exclusion was made for
"rissnro»s anal vcica >>I@Inn I telecon h2/13/821

VA pfiiCedufCS i>ufo COfitiddict~ to whether any sieps
were required tu be taken to assure adequate flexibility
ui aditerndie analysis piping ~no ofmaiiy designed fur
tnermdl expdnsioti and as to whdt those -steps were (see
UL-stp Uz-IU, k«v. 3, Att. 1, sec. 3. 14 versus UE-SEP
UV-IU, kev. 3, Att. 7, !Ipp. II versus UE-SEP 82-IB Hev.
3, ALt. IU).

S>aae Stdiiddfd PIPO SuPPO!t designs -dt Mdtts Udr (e.g>s
S«e drdwing.4/hUU I.IUA knu gj provid>e dx:dl r.s.s .I
with /ufu c ledrdnCC. Sucn s'uppurts could develop
u!IdnL IC IPd dly I!!gh Iodus fs>f PlPII!g noL dndly/ed

foi'tief>adIexpansion.

Si» sets ul "dltcfndtu analysis" piping drawings
(1>fubl!caS 2uv3U, I /Ulg, Nj-o/-AIBA, 31023, N3-40-AIIC,
N3-5g-nUIC, seu reply'u HFI ogj for piping I!la!ted in
operatiun tu 2U"f to 12U'F were reviewed by the
evdludturs. Fur cacti cdicuidttuu, tI! real exp'nsion
stresses wer« ctaaputed by tne uvdludtiun team either by
S)a>Ptif is& «>CO!sJUS- uf -by CQCPutx!r airs!lysis II!i.'iPmg
fs>r all six cali:uldtiuns wds fuuhil tu l>u qsidlili«d.

The evaluation team concurs with the above
corrective action pian (cATU 2iU oi siIN oij.
MBN

a. Concerning the finding that TVA
A S Al 4 ~

~ s ~ sskcuulca lies c \vllllavsvkvl J DD ku
requirements for qualification of piping
limaiied tO 204F io 1204F, IVAN In II'S
corrective action plan (TCAB-247,
03/Og/U/), has said: alhe Piping
Analysis Oesign'Criteria will be revised
to address the thermal analysis, for
temperatures from 20'F to 120'F.
Adequate justification and any
reSts lrtinnc nf lt AS [SIC] use WIII
documented." TVA has also informed the
ct4lu4kvi 4 lie le! VII~ vJ/ Ic/ul/ Lode II
such revisions require any evaluations of
such piping, then the existing
calculations will'be conformed to the
revised criteria under the "Hanger and
Analvsis Update Prooram." The document
(UE-SEP 82-18) which contained the
Contfddlctufu nrnl'ndssrnc hsc haaa
reLlred. This fact coupled with the
ms ~ DS'tl a sat I A lk A k .. k ..SA

~ vva ~ Vv vvk lull veal ~ lucv auvVc 4>>vulv
clearly establish the requirements for
evaluation of thermal expansion effecis
fOr piping limited tO OperatlOn between
zO-t and 120'f. (CATO 218 Ol MBN Ol)

/4540- I / (UI /i)/!iu!3!
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Curr«clive Ac<. iuns

Llement 2IB. I - KUN (Cunlinued)

b. Excessive IeveIs of pipe
support loads and stress'ue lu
therma) expansion, have been
observed for some piping whiCn waS
not qualified by analysis for
thermal expansion.

b. Nuitiplu in-I<no axial restraints wiln zero clearance .b. None required.
(e.g., see drawing 41AUb3-IUA, kev. g) were used at watts
Uar. such suppurts could d«veiup unanLicipatediy high
luadS fur piping nut analyzed tor thermal expansion.

iVA, under tne Program Iur Alternate Analysis Fix
(UE-bLP U2-IU) perform d lhermai expansion evaluations on
systems previously nut qualit ied by analysis for thermal
expansiun.

Nudif<catiuns were n«c«ssary tu corr«cl pipe support
prob)dms on multiple in-line axial reslraints.

Concern IN-Ub-U)v-002 does nut name specific examples of
"stress and suppurl loading prublems." Ihe evaluators
review«d six piping str«ss caicuiatiuns (same as for
issue taJ abuv«) t«at diu nul include a thermal expa<<sion
analysis. An evaluat<un was perfur<xed by the evaluation
Leam fur each problem tu detunuine the ad«quacy of the
piping for therma I expansion. Nu deficienCies were found.

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

c. Operating mode drawings aru nul uSed at KUN.

Keiated lo this issue, IYA nad, aL un« Lime, determined
that th«rmai operating moue data us«d in piping analyses
are "not in all cases identif ied as being current, valid
data." (bee NCK kdNCLUU2IS, pr«p. 05/Ub/U2,
LEU U2ob01 OUI, reply tu KFI 5ON 611, item I.) IhiS
concern was addressed by a sampl<ng program (EN OEb-SEP
U2-lb, K2, p. I, reply tu KFI 201) designed tu determine
wnetner ur not tne "uperatiunai <xode data, nowever
issued and controlled, are "acc«ptabie." ine conclusion
of the sampling program was that, vth« validity uf tne
up«rational modes dala used un Wdh has been eStablished"
(CLU-'U4-02, KI, p. IS, repiy tu KFI bu/, item 4). Ihe
hKC has accepted that conc Iusiun (k«purl Nos.
SO-3VO/U4-52 and SU-39I/U4-4 I, 0.5. NKC, At)a«ta, bA,
reply tu KFI 143J.

c. None required.

84540- I / (0) /ol/UUJ
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Corrective Actions

Eleshent 218.1 - KUN (Continued)

d. Site group stress analysts were nut
allowed to evaluate the significanc«
of the'current operJLing iaoue
definitiuns 'in the analysis o! record.

The enviruitsauntal L«asperature in Lhu
anllUIUS dra,'a atay reach ISU'Fs but S!La
group stress aiialysts were not allowed
isa aaynlaast ~ s hr «f f ~ ra 1 sun .an ir"

~ C ~ u ~ Uu V» n u 4 ~ a ~ ~ V I

the!ital temperature On piping in Liiat
as Cas ~

d. Honaiandatory rules for evaluating the significance of
c!tang«s in operating mvde definitions were issued as part
of the RigurvuS Analysis Handbuok (WBN-RAH-603, 12/20/85).
Ih«SU rules Jlluw tne Jcc«PtanCe of temperature inCreaSeS
...less t!!an ur equal to the larger of 2U'F or ten

percent of Lne vld Lmsperature minus 1Uj'FJ." Greater
increases Jr« Jiso permitteii wiien baSed upon =engineering
Judgaientan I!ie evaluatiun teaat considers it conceivable,
'tff«reture, tnat such nofvaandatory rules were made
saandatvry by individual supervisors.

U. IYA has said tiiat Uftvtrvfvaental Le44ieratures "were
suit Cvs!S!Ulufaai in Jll types vi Jiaalaatec fal!as!nate
type in particular) ireply tv KFI 151, p. 26 of
~ U ~ aa Vy' ~ ~ i a.lilt luai s s Stiie v J 1 ~ ~ tss iii~ s s ussa iuef lsse
Uttyirvftas'ntal tswLtvrature>, fvr "nonval" and upset"
s«rvicu conditions, iur tnu pidiined reanalysis under the
"Hang«r Jnd Atfalysis UPJJLU Prugram" (reply to RFI ISI,
p 2b Iil Lelucvpy IuclullcJI Issue ba).

Ih«watts Uar FStN (laul«>.U-U] requires an evaluation
Vf "On« titaa S«cuftJJry Stra!vs Which. inelsashaS nfassltedn
SarVicv Cunditiun IUJJ! fig, fur piping w!iiCh penetrateS Vr
wlllch lv cusssnafl ul bu t lan 1 ~ . ~ 1 rn s na ~ -nnt .ncc al c"

~
. c C V' nn Va c JI ~ ~ uuuaha

Uva luat lvns ssursa IIUL Ji.!UJI ly Isarforsa«d in al I cases
' ~ a a ~ a qU l ~ ~ u 1 Sua lu secuii u! udf i Jf Us jUUCnte i Iuad

bJUJ).

life Nlaxllauaa LuaapurJ!lire U! L!Ita Jill!UIUs fvr al I service
cunvitivns is postulated uy IVA tu be 133.1'F (Urawing
4IL2JS-44, Kl, IIU j43-SI. 1!Uwavs,rs revision .I Of this
drawing was issued Jit«r Liiu e44tlvyt.e coricern was
reCeiV«J by IVA. !«V!S!Vi! U Ul t!!e dr W!ng refleCted the
ISU'I'ea!PUrature Clais J'!n the Statmhent O! COnCern.

e.

Concerning the finding that TVA ,

procedures (e.gat WUN-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['FJ,", TVA, in its
correc t ive ac t ion p I an ( TCA8-241, I
03/Og/81), has contaitted to revise TVA

doctaaents to remove any ". . . generic
Ii.e.s universal) exemptions from
requirements for requalification." The
eya!ssainrc he!!eye cuch reyISinhS will
assure'that all future changes to

~
' J J ai iti ~ 11 hnvyas aslssaf faavuu uus ~ ss! n susan ss ~ ~ ~ vu

adequately addressed. A sampling program
!hei ~ C ~ U2a III was coilUUcleU at wUN liil!1sl I
demonstrated the adequacy of the
operat!ng mode definitions used in
exisLing pipe stress calculations. (CAIU
218 01 WUN 01)

Concerning the finding that the Watts Bar
FS!Lq a.enuaiiac an nyaluaat ion of
"faulted" service limit loading for
Scrondary Stress niol, likewise required by
the "Hanger and Analysis Update Program,"
! VA, !n itS corrective action plan
(TCAU-'241. 03/Og/81), said that: "Al I

TVA documents (FSAR Uesign
Specifications etc.j will be reviewed and
revised for inconsistencies . . . under

Program. " The evaluators understand
ts ~ ss coaasssltment to meain t!iat TVA will
delete the requlretoent for the "faulted"
secondary stress evaluation frofa the,
FSAR. The evaluators believe that this
corrective action will conform both
'current and future TYA calculations tu
its licensing cofnifitments.
ICATIU 2l8 01. WUN 01)

s ~

knv~d-It- !vsfbsfUUi'aetna St ~ n ~ a ~ s ~ ~
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Issues F ind iny's Corrective Actions

Llement 218. I - wUN (Cuntinued)

f. The operational mode procedure does
not require evaluation of previously
performed trrermaI analyses when
thermal cu»ditions chanye.

f. IVA had, at une time, deturrained that: "NO

engineering prucedure exists to control revisions to
[tnerma I uesiyn) data, i.e., assurance that the analysis
is still valid fur current op«rating conditions." (See
NCK xdNCLUU2lb, prep. U5/Ob/82, CEU 820501 00), reply to
Nfl Srtk 6ol, item I.)

lhe currenL prucedure fur detining operating mode data
for piping analysis is "Mucnanical Uesign Guide
UG-M5.1.1," original issue, UU/II//6. "Mechanical Uesign
Guide Ub-Mb. I. I" dues nut r«quire tnat operaLing mode
data be issued in document furrrr.

Ihu Kiyuruus Aru)lysis Ctrucklist (see reply to Kfl IU4,
ITU 232-4) requires tn«. arwlysis verifier to "Ctreck Table
of Uesiyn Modus and Uperating Conditruns and ensure all
modes are entered and tnat uperat lonal eudes trave been
squad checked Lrrruuyh XPU mechanical yruup" (IIUN-kAII-4UO,
Il.d.l.a, rePly tu KFI IU4) arrd to cneck that "The
operatiunal modes match Ltruse un the operational modes
squad check ur trr« mechanical upuratrunal modes
CalCulatiun paCkageS" (rtUN-KAtt-4OO, II.U.2.b. I, reply tO
KFI 184).

NtP 5.2 requires an intertac« review of design input
documents, desiyn uutput ducurrruIrts, and calculations.

IVA has inform«d ttre evaluaturs (telecon Ul/28/8), IOM
bU3) that operatiny mode data have been issued in the .
furra uf calculatiun packay«s tur ttre past 3 or 4 years.
Nu docwrrents nave b«en receiv«d by trre evaluaturs tnat
strow ttrat sucn calculation packages ar«required, however.

trt'P b. I det ines "Uesiyn Output uucuvunts" Lu Ue docrxrrents
of a particular rrature issued tur use by organizations
outside the Uivisiun ut Nuclear Lnyirruerirrg (UNE).
Ttrerefure, NEP b. I dues noL require that thermal
uperatiny rrxrdu data d«rived by Lhe trULP rrrecharriCal gruup
bu issued tu ttre KUI.P Civil (prprny arralysis) yroup as
"U«sign Output Uucrxrrurrts" srncu such docuxmnts are noL
n«cessarily ur ordirrarily rssu«d fur use external to UNE.

.f. Concerning the finding that there is no
document that formally requires ttrat
operating mode data is to be issued in
document form, TVA, in its corrective
action plan (TCA8-24), 03/Oy/87), has
corrrrritted to require that operating mode
definitions be issued in the form of
calculations by the "tianger and Analysis
Update Program." NEP-3.1 will also be
revised to allow calculations to be used
to transfer such Information from the
Mechanical Engineering Branch (MEU) to
the Civil Engineering Branch (CEB). The
evaluators believe that this corrective
action wi II assure that changes to
operating mode definitions instituted by
MEB will be issued to CEB and issued as, a
controlled document. A sampling program
(Ref. C.02.ll) was conducted at KBN which)
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.
(CATO 218 Ul KBN Ol)
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Corrective Actions

~ %

I

clement 218. I - MUH (Continued)

g. A temperature of Ibu'F was est'ab-
lished, by dn unnamed entity,
dpplicable Lo the dnnulus ared,
but never transmitted tu tne
Matts Uar Engineering Project.

h. Alternate analysis utilizing Ctu-)o-b
and UE-SEP U2-18 dues noL consider
secondary str«ss rdnue at Itatis- Uar
unit I, as required by the piping cude.

g. 1»e concerned Individual did nut name tne source of
the alleg«d lbu'F annulus ttw4terdture. 1VA Drawing
4)623b-44, HI, Ug/Ug/d6 Indicates that the maximum
Lt~erdture uf Lhe an<Iulus eIivironment is 133.)'F.
A IVA LxtWXI (r«ply Lu kfl 2b4, no RIHS number) from
L Klat%r uf IIO H% cnanical Enoint%et inu Uranch stdff to
ti. Hdhlmdn (02/zu/U/) gives stxae indication that the

%e ~ % t ~... ~ ~ .. ~ ~ ~ ~ .. A S ~ %tt%l la tS ttn
~ IV ~ ~ O wl ~ ~ la ~ %ca«e ~ Q to% t void t%e% ~ wdM% %%V%% ~ ~ %%%% ~ % % v ~ \ ~ %

Matts Uar Engineering Pro)«cL, particularly the
mechanical group. (bee aiso, issue "-e"-above for reiaied
discussion.)

h. Alternat«ly analyzed piping at Mdtts Uar unit I did not
consider the range ui str«sses in tn«. evaluation of
st!conddty pipinu strt sst s for both I h% «mdl ex%%ansion
(tel«con, IU/23/8) (Uechtul IUH Igob)) and anchor
~%%.~n%a ~ %I%; %% ~ %%;I nd%%.-an%I tys lt il%%slgll % I Ilut la I%%el J ~

C.U3.Ub %utu C.U>.08) dllutt tne-txxissiun ot anchor
m%IVCN1I:nts pdl at Ie I iu ihe axIS of ihe pipe in tne
evdludt lou ut secondary piping Stl esses

g. None required.

1VAt in it corrective action olan
( ICA8-3)5, 12/UB/8)) states:

" I. A CAt)R wi II be issued to address the
neg let L ol sit ess t ange I ol boih
thermal expansion and anchor movements
in iiiiii aiiernaieiy anaiyzed piping.

"2. If alternate analysis is used in the I
future, the alternate analysis
procedures and instructions (e.g.,
CEU )6-b) will be revised to
explicitly require the evaluation and
II t %%% %t%tl %h t t ~ I ~ t I
%O% le% ~ I b%%% ~ u% ~ Mt %%%% ~ %I b% ~ % %%% ~ %%% ~ %%%u %% ~

secondary stress range as'sociated with
SystCm Operatitng Lex4IeratureS-dnd
anchor movements, including anchor
'poinL movements paraiiel to branch
line in the branch line analysis.

"3. Exist inn alternate analysis
calculations will be reviewed and
cttnft%I%%%%%%t t%% %%%%~ Im %% t ~ % ~c% ~ %%% %~

~ J ~ % % 44 ~ %% ~ ~ '5%

requirements associated with systems
opet dLlng Lemperatiurcs dnd anchor
movemenLs."

the evaluation team concurs with the
above corrective action plan (CAID
218 Ol MUN 02),

~
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issues Findings Corrective Actions

clement 218.1 - UFM

Alternate analysis utilizing L'EU-lo-o
and OE-SEP 82- 18 aves not consider
secondary StreSs range at watts Uar
unit I, as required by tnu piping cuue.

UFM

a. IVA "alternate analysis" design criteria (e.g., kef.
C.U3.tkI) uu nvt require stress ~ran e evaluation for
either thecal expansion or thermal anchor movement
stresses. Sonic TVA "alternate analysis" design criteria
(e.g., kef. C.U3.08) du nut always clearly address
run-line "anchor aovements" axial to branch lines for the
secondary stress evaluations of branch lines.

UFM

The following is quoted from TCA8-494,
12/23/81:

"I. Attachment 8 of Uesign Criteria
BFM-50-C-7103 will be revised to add
the following:

A. A requirement and procedure for
evaluation of the maximum stress
range resulting from the system
operating temperatures'nd anchor
movements.

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

"II. The follo~ing will be reevaluated and
documented using the new design
criteria requirements or will be
rigorously analyzed using Attachment A
of 8FM-50-C-7103x'.

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

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

C. All seismic class I piping greater
than 2" In diameter.

" * A thermal evaluation «ill not be requiredif all operat,ing temperatures for the
piping are within the range of 20'F to
120'F.

"« This work will be performed as part of
tne Small 8ore Piping Reconciliation
Program and the MRC OIE Uulletin 79-14
Program."

2454U-17 (Ol/0//UU)
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Corrective Actions

~
~ t lement 218. I - UFN (continued)

tlement 218.1 - ULN

a. Alternate analysis utilizinu Ctu-)o-5
and ut-SEP UZ-l8 does not consider
seconddrv stress ranue at watts Har
unit I, as required by tne piping code.

ULN

a. TVA "alternate analysis" desiun criteria (e.g.i Refs.
C.US.OI and .02) do not require that tne ~ran e of thermal
anrhiir mOVevsinlc he ~ Vsiuated 5ncie TVA «alternste
analysis design cr>teria (e.g., Refs. C.U5.01 and .02)
i 1 hht sl 1 c I I i I I c( IC n\ Pk b scc'MV ~ IVI V ~ Ilvys I ~ ~ 4 ~ Iy auuI 4 js ~ UI~ ~ ~ ~ r VnI ~ IVI Isvvl N4n% J
axial to branch lines fur tne secondary stress
evaluatiuns uf branch linus.

The evaluation team concurs «1th this CAP

(CATU 218 Ol UFN Ol).

ULN

"I. A. All design criteria applicable to
iisltninstn snsluclc+ ulled hn4 ~ ls ~ ~ ISss WII5\Jc ~

ident Ifled.

All of the above identified criteria
will be revised to explicitly require
the consideration of'the ranqe of
'anchor movements'here the piping to
he nualified IS SubieCted tn mure than
one set of thermal 'anchor

movements.'ll

TVA design criteria identified in
I.A. above «Ill be revised to provide
explicit instructions for evaluation
and documentation of 'anchor
movements'arallel with branch lines
it points of analytical decoupling
with run lines that impose such
'anchor

movements.'.

the following is quoted from TCAU-649i
I I/20/81 t I

~ ~

Ali 'alternate analysis'alculations
- will-be reviewed and conioriTIed to Ilie
design criteria revisions described
above wnere appiicabie.=

24540-i) (Oi/Ui/UU)
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1 ~ >ii~ i040111 ~ CIAO

Element 218.2 - Skewed Hangers and Struts
111a11aa4a1 ~ aaa4ai

SQM

(N/A)

lidH

a. Some hangers un the main stcam system
were skewed with respect tu the
piping and thereby introduced furces
and moments on adjacent supports ~bien
were not evaluated. In addition,
axial components and tnermal growth
loads imposed on the piping due to
skewed struts were nut. taken into
account.

UFH

(H/A)

BLN

(H/A)

SIIH

(H/A)

a. Ihe evaluation team's review indicates that all skewed
supports were properly designed. ihe review of samples*
Ot the associated piping stress analyses input (thermal
and seismic) sno~ed tnat the skewed supports within
those samples were all properly modeled. Jherefore, any
additional load conponents resulting from the supports
being skewed were factored into the piping StreSS
analysis. Ibis step ensures tnat the additional loads
(thermal and seismic) Imposed upon the piping and tne
supports adjacent tv the skew'.d supports are included in
the design prucess. Also, the design and installation of
skewed hangerS and restraintS iS CauaOn industry practice.

(H/A)

8LH

(N/A)

SJH

(N/A)

a. None required.

BFN

(N/A)

BLN

(N/A)

Problem 600-20U-Ub-UI for node point /l, (Uj/IU/Ug); Pruulem 600-ZUU-vg-UZ fvr node points Cgd throughIij, Rl) Problem 600-260-09-02 for nude puints llg tnrougn 310, NU; Probli~ 600-200-01-02 for nodepoints I. Ig through luo, (IZ/l4/82); Prublcm 6VV-200-Ol-Ul (or iwdc puints 23 tnruugh 6, (12/82);
Prublem 600-260-01-UZ fur node points NZ through ZgC, Nl; Prublem uvV-zbV-V/-04 for nude points 5
through VBj, ( l2/84).

2454U-11 (Ol/01/88)
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Corrective Actions

~ ~ ~ 4 ~ tccccccc ~ cc*c
Element 218.3 - Verification of Riguruus Computer Analysis of Piping Systelas

~ 4 ~ 44444444444tttc

StiN

(N/A)

Nnt ail pinis«s analusa c saorfnrds'..I
using conputur methods nave been
Vea 1 ~ Ieu uS liig th<C Vuf I ~ II,44 IUII
techniques of "rigorous analysis."

SUN

(N/A)

WUN

Nsat ul I ninias ~ an ~ Iuc.ac ss ~ ~ I ama arl sac in ~ rssastssstor mothssslcV'r'uY " '4 V ' '" '«Y 'r
were verifi«d using Kigurous Analysis verification
Ll'I.hnlqueY ~ IIUwevul ~ IIUL 4 I I types Ol 4n4 ly'SC'S Pcfl otnled
using computer methuds are required to be verified using
Rigorous Analysis techniques. Inis is because not all
PiPing is c lassifi«d "rigufuusao

Iifere was nu consistent m L«ud in use for verification of
SiIXPlified Analysis. tktwevuf, tne calculation checklists
exascinesd wa»ras fnsu«l I ~ lse r aSUssaablu COsscs Tete anal

adequate.

A cneck list is requ>r«d by i.LU-LP 21.42 for all Rigorous
Auaiyses; nuw«v«r, Lh« cnevklist used for verification of
time-nistury dyn44tic analyses Iiuus nuL address the
Jnaiysis pJraeeterS uf IslslufLJnce to, Lime-history dynamic
snlalySiS ~

Ullu LIIUL'ISLUfvJOJIyvls liilai 0 Uf pill Waa rOViOWOU and
it wJS fuund Lu nave boun iluflofmed to an insufficiently
nsssn f raan suas 'u I east I'rr. ~ ~ . art I %.IYU CY ' ua ~ Va u\ 0 ~ us ~ 1 Y ~ ouu I ~ ou uas

SCR NUNCEUUbba, Rl tu assure that time-history dynamic
analySCS afc bcliig Or UJVU Uuull pial lufmeu tu 4
sufficiently nfgn ir«quency limit.

SIIN

(N/A)

WUN

I'.nnrorninn tho f indinn rolatod tn tho
uniformity of Simplified Analysis

L a. \ ~ ~ case ~ I ~ ~ I ~ II IIUI II I IYlY~ I tll~ III I UY I UI I Ul,o IVU Os u ~ Ult
plan (TCAB-239, 03/06/8/), notes that it
has Implemented a checkiist specificaiiy

'orSimplified Analysts. In addition,
TVA has coavaltted (under Watts Bar
element 218.4) to revise WBEP-EP 43.21 to
delete instructions, .including a
rharl I ict ~ fnr nos fcsrminn Alternal o

Analysis using the computer program
TPIPE. The evaluatOfS believe Llhlese
steps will assure that consistent,
verification procedures will be applied
to Simplified Analysis in the future. No
deficiencies were found in the checklists
reviewed, by the evaluators,'herefore,
the evaluators believe that the
Voi ifirat inn not fnrasod fur oXict inss I
Simplified Analysis is adequate.

Concerning the finding that a checklist )
has not been impiemented for time-history
stress analysis, TVA, in its corrective
acLlon plan (TCA8-239, 03/06/87), has
conxitted to revise CEB-EP 21.42I and
other documents, " . . . to not require
tne Iaso nf a rherkiict fnr timo-hictnru
Class I, and other complex analysis."
~ shet e Is no absolute ( I.e. ~ cxtefn41 to
TVA) requirement for use of cneck lists
for- verification of time-history stress
analysis of piping Ihe TVA corrective
action wili conform TVA procedures to the

24CI40-11 (01/UI/UU)
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Corrective Actions

tleaent ZIU.3 - HUH (Continued)

UFH

(N/A)

ULH

(H/A)

UFN

(N/A)

ULH

existing calculaLions «hich 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 acLion plan
(TCAB-239, 03/06/87), states that "SCR

NBHCE88553 and SCR HBNCEB863I are being
addressed and corrective action wi 11 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 believe that thiS
corrective action wi II 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 Mill prevent recurrence.

lhe evaluators concur with the TVA corrective
actions described above. (CATU 2IB 03 MBN Ol)

BFN

(N/A)

ULM

(N/A)

24540-ly (OI/O//UU)
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11 ~ 1 ~ 111111111 ~ ii1
Element 218.4 - tfidespread Ueficiencies witnin Pipe StrLss Calculations

~ 11111111 ~ 111111aa

a. Alternate analysis is not as detailed
aS it ShOuld be. I)cere IS a
nnnrLsniurasdnre ronne.t FNF'kg

that iS Created for resolving all
ACA C. ' h ~ ~ C I Iv ~ al ~ 'cgrasau ~ ea Wai 'bee as ~ ~ 1 osao iyiI 1
method, hect sodce discrepancies could
remain unresuived after start up.

SNN

a. At the time tne Lngtpluyccds'oncerns were stated,
docclgecttatiun dSSuring tnu qualification of socge
Ctltornato nesalucic niesinn ved. <Isrntaibloto

Isla %....I Ut'n cs va'au ~ 'dlk ~... ~ . ~ . " F rohtoI ' re liiuev ~ el es Jqset cuuua ~ J Au Uuu ~ Uaa u ga vutr ve pa vv au

areas related to piping analysis. Ihis was followed by
additiunai liCks (SilliSNPd222, SclhCEiidbl) SQNCLOUoi4)
Ihen, TVA instituted the Alternate An~lysis Review
Progrdtgg tO uPgrade ttie design dnd assuciated
ducutgbentatiun Of Alternate Analysis piping to meet all
design criteria requirements. Inis pruyram Is intended
to addrusss prior to restart li.e. during Phase lls
putent,ial deficiencies which could cau>L FSAR ctidpter l5
tvsso oV»si 1 nr ~ bras»asst ~ Chas ca fo Ahssg I ss»F t tin nl antJI'L" ''' " " '" L " ' r
~ uu PI Ill lndbu suld gyig) nvViubd I Iugl dill is UL Cii'g C LV i'buu Lu
require documentation to snow tliat all Alternate Analysis
piping ts qualitied tu all deSign requiredgentS by the
second refueling outagu following restart for Unit II and
by the third refqeiing outage following restart for Unit
42 (iee.s by couipletion of Ptiase II).
Ihermdl I xpanclon savaluai illn Fnr nlninn 2itg F anri Isscc Is
postponed-tu Pnase II.
rlhe program is being revised tu includL a general
evaliiot ion uf tlie coiiflirsidnCL uf piclurildlL And cySCS
piping to the deSign Criteria fur gravity and SeismiC
Coduiiig

tjual it ication of intetgral I i.e. ~ weluL'dj dttactmbLnts to
Alternate AnalySiS piping iS inCludcsd aS part.uf the
Alternate Analysis keview Pruyrddg.

a. IVA as,dtubglt . c rective action
plan 15N-'OJ4, / ) which Includes
codcccit ciE4>Xa: e 'se SON-AA-00I
". . .- to Fpqit5,re+ptfl dpi;umentation be

all design Pqstrednts~r5tset For all
ternate ck dFcalyaed drctcddsg + ~ ~" and

(b) revise)g(AA-001~~a+ . ]o require
verificatio~i P

-
e ~( fppt~isuppor

spacings for/ a ISF';NIIaly)(ed piping
are such thatgeg>gII Pec(I)it dieeniis are
satisF ledao thlshco+recbIVeAcfion IS
sat Isf ac tory toghg~ lua).idh teggct. In
adriit inn

~
tho eVllsht hsa tsV>roifttsS CL

defined by the CAPQQFFFFCIFttaidsggt Ill

24bali l/ IOI/U//Ull)
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Corrective Actions

0

'lement 218.4 - MBN

a. Alternate analysis is not as detailed
as It should be. Although an NCR
was created to resolve all discrep-
ancies associated with this analysis
method, some discrepancies could
remain unresolved beyond startup.

WBN

Significant deficiencies in "alternate analysis"ao
calculations have been identified by TVA and
documented In NCR MBNSMP8252 and others (MBNSMP8238,
MBNSMP8231, MBNSWP8220, MBNSMPB)60, MBNCE88218,
MBNCE882)6, 4)64R) related to this problem. Those NCRs
have been closed.

The Simplified Analysis Handbook and MBEP-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 check)1st for one calculation (0302)) was signed off
prior to the analysis it is supposed to verify.

Mater hamner loadings were neglected for a small branch
pipe with only 9.9 percent of a)lowable stress remaining
from other load cases.

the seismic analysis (0302)) of a small branch pipe was
invalid 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 motion while the analysis neglected amp)ified
response to the piping tne branch pipe was connected to.

Some design criteria or procedures (e.g., C.09.02, .03,
.04, .07, .08, . 11, . 12, . 13; C.)0.04, .07, .08; C. 1).01,
.02, . 10, .))) applicable to all four nuclear plants are
Inadequate 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
analyaed piping system was invalid. Necessary corrective
action for this finding is coasaitted to In
CATO 218 06 MBN 0).

MBN

a. Concerning the finding that WBEP-EP 43.21
and the Simplified Analysis Handbook
conflict In scope, TVA, In Its corrective
action plan (1'CAB 265, 03/)2/87), states:
"WBEP-EP 43.2I will be revised to delete the
Instructions on the use of )PIPE in
performing Alternate Analysis. . . ." The
evaluators believe that this corrective
action will assure that the verification
procedure Intended for use with "simplified
analysis'ill be consistently Implemented.

Concerning the finding that the requirements
for qualification of valves were not
specified In SMP- and MBEP-EP 43.21, TVA, in
its corrective action plan (TCAB 265,
03/)2/87), has comxltted to revise WBEP-EP
43.21 to clarify the MBN valve qualification
requirements. The evaluators believe that
this corrective action will ensure that
stress analysts will be informed of the MBN
valve qualification requirements.

Concerning the finding that the checklist
for one calculation predates the computer
analysis it is supposed to represent TVA,
In its corrective action plan (TCAB )65,
03/)2/87), has coamltted to review a) 1

'alternate analysis" calculation 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
cenuitted to revise the "analysis handbook"
to include Instructions for docehntlng such
discrepancies In calculation packages.

24540-17 (Ol/07/88)
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Corrective Actions

Concerning the finding that water habwier
loadlngs were neglected for a small
branch pipe that was already computed to
be stressed close to the allowable limit
for other loadlngs, TVA, in its
corrective action plan (TCAB 265,
113/12Infl nnt»c that lt hac Cnmnltted tn
address the issue of water hadtder in iLs
r ~ ~ I ~ n i' lies ae s a bnztutir
5 Ill lnl VINInj Vn ~ l I ~ IQNlv% ~ v>>u v pa ~ a

Update Program" (and a similar program to
be estabiished for Uni i 2). ii has aiso
comnitted to revise all applicable
documents to assure that such loadings
are properly evaluated in the future.

It)» »Valuatnrc rnneur With the ahnV»
described TVA corrective action plan.Ii AIU 21A Bd NBN 811

Coiicernlng the finding thai the seismic
analysis of a small branch pipe was
Invalid, TVA, ln'ts corrective acLlon
plan (TCAB-314. II/13/81) a has codniitted
to issue a CAIIR on that finding. The
CtulR «ddrecc»c related Eindliw~~at
water habtder loadings were not adequately
cons lvel eda that Lh'e decoupling-crICeria-
used did not account for the amplified
response caused by the run pipe, and tjtat
the design criteria did not address
decoupling adequately for tlie type of
branch pipe involved.

Concerning the flndinn'that some desigit
criteria for 'all four nuclear plants are
lnad»nuate because thou provide joe ~

analytical ly decoupling branch lines by
Llie ICIYl cI4 I 4c Io @etilou wichouc
excluding short, open-ended, flexible
piping, IVA, ln its corrective action
plan (TCA8-314, II/13/81). has comdlt ted
to revise all applicable design

IdIidn 17 [UIIUIIHN1
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issues Findings Corrective Actions

Eienent 2I8.4 - IIUN (Continued)

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

o Coupling the branch iine with the run
line

o Nodifying the geometry and/or suppoit
configuration of open-ended flexible
branch lines to make them effectively
rigid

o Analyzing the branch line for the
effects of dynamic inertia by
including response spectra generated
from the run line at the location of
the branch line attaclvaent

o Locating supports on the run line such
that the run line does not amplify the
buiiding response at the point ~here
the branch line is attached

The evaluators concur with the
above-described TYA corrective action plan.
(CATO 2I8 04 IIPS Oi)
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Currectlve Actions

clement 2)8.4 - UFN UFN UFN

Alternate analysis is not as detailed
as IL should be. There is a
nonconformance report (NCR)
that Is created for resoivlng all
Iiicrrnn»nriuc lls ~ I 1 I I

~ ~ I ~ J L ~ ~ S ~ ~ » USIUIJ» ~ »
method, but some, dlsciepancies could
re alA unresolved after start up.

a. )tie concerns are, in part, iactually correct for
appliCaLion tO BrOwnS Ferry: there are eSSenLially nO
calculations on file that demonstrate the qualification
of "alternate. analysis" piping to code requirements other
titan Lhal Iul LUI us 4LL4cllev alitd ccl ~ 4 ln I.OAL~ ol ~ UU

drive piping.

IVA is conducting several programs to upgrade the design
and design qualification documentation of piping,
including alternate analysis" piping.

Ivn nas cuclnitted Lo nualifv all na)ternate analvcic"
piping great«r than Z inches in diameter as part of itsIIVI'll~ tu ~ llllu tsl u" 11 ~ I ~ . Ts I ~v vs ~ » vs.s ~ 8 In vu ~ ILL~ 4 PI vstl Ulss ~ ~ 4 ~ » tsl vsis 4su I»
described and evaluated'in Subcategory 2)200.

Itlu details vf ttie small-bore pip)ng program are
presently in d«veiopment su the qualification of piping
less than 2-I/2 inciies In diameter remains to be
established.

Ihe detailed d«sign criteri~ for analysis of
tofuc at t»rtl ssi Isis ~ in ~ ssnsl s ~ Ihn 1 n T T I I I ~ ..

~ 5 c ' \ vvss j ~ cso ~ vs U» ~ ALcgl ~ Ly
Program (Lll)P) could be interpreted to allow the
acceptance of sLresses which may be caicuiated to exceed
certain licensing conaitments (ASME Boiler and Pressure
Vessu) Cod«, Section iii, Subsections NC and NU-3650) by
up to 5 percent. )nose provisions of the design criteria
are nut in agreeamnt with the PUAR (Kef. C.IO.IO). )t
was ubserved in twu (Refs. C.I0.331 C. )0.3tt) out of s!x
(Keis. c.)0.33 Lttruugn .aU) example problems that
Cd)CU)died LLII'SSI ~ S hssl leVI sl bv tish Or)nlnatnrc ln
excess uf licensing ctxttaitatents were accepted. In tn'ese
~s»s I ~ rsst»r s» s» I I ~ .. ~ ~ ~
~ " '" " v"»v»I ~ uvnvsy» ~ s. ii4»»liown Ltiac allowable
stresses Mere not exceeded.

Ine reanalyses ui culitrul rud drive piping under ECNs
PU3UZ, PUU59, ROUuii, and PUUUI are cottplete and thecriteria and prucedur«s undpr which such analyses w«re
perforlxed are ad«quat«.

The following is quoLed from ICAB-490
(08/)3/81):

"Existing seismic Class I piping less
than 2-)/2" and supports will be
eva)uated/qualified and documented per
the corrective action required bycrnucurruuccn Isn r 11ushUI Ill LUVJLV hV ~ 4» ~ V ~ IVW»

I. Kevise Uesign Criteria BFIi-50-li2 to
delete typical support detal)s and the
reference designed and checked
supnortino calculations or a new
criteria as appropriate.

2. Perform a walkdown and an evaluation
Ol 4 COIISII CIICAS I VC Sosst» Ic ~ $ 4
statisticaliy va)id sample of 64
randomiy se)ected Ciass i supports and
associated piping based on the
Nultiple Sampling Plan included In
NCIG-OZ,*Saaxtl)ng Plan for Visual
Reinspection of Kelds), to determine
SPlsmlr qulalificatlnn of Pxistjng
Seismic Class I Piping less than
2-)/2" and Supports'he acceptance
criteria for the piping analysis will
be In accordance with design criteria
BFN-50-1I2 or BFN-50-101. The I
acceptance criteria for the pipe
support desion will be in accordance
with design criteria BFN-50-124 'he
rnnrrPtP Pvnancinn ahrhnr incnPI t inn
will be evaluated in accordance with
~ I. Iusl nlc 4..11- I 1 s ssn ~ r . -»Lltc Ishs Ulc Uul ICL ln lb Uc ~ ~ I arly Ol
the piping, supports, or expansion
anchors do not meet the aforementioned
criteria, an Interim qua)ification
criter la may be applied. For interhn
qualification the total support svsteln
need only be sufficient to assure that
the pipe sill perform its Intended
function for all requiied load cases.

Lhe sOcl)tie cvu)uat loni Is lfound tv
be acceptable only if the interim
qua) tfIcation criteria Is appiieii, the
entire population will be considered

24540-ll (Ol/0//UU)
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issues Findings Corrective Actions

Element 2)8.4 - UFN (Continued)

to be interim qualified only and
Further evaluation will be required to
achieve long-term acceptance. Ihe
interim and long term qualification
«ill be reviewed and approved by the
NHC.

3. If required by the sample, (as
required by the Iiultlple Sampling Plan
included in NCIG-02, Sampling Plan for
Visual Reinspection of Melds)
(Attachment E), perform a 100 percent
walkdown/evaluation and qualification
of ail Seismic Class I piping less ~

than 2-1/2" and supports. Interim
qualification criteria stated In A2
may be applied, pending NRC approval.

4. Obtain a OCR from the plant to allo~
ONE to issue design documents required
for modific'ations.

"Existing Seismic Class II Piping less
than 2-1/2 and supports w> Il be
evaluated/qualified and documented per
the corrective action required by
SCRHFNME88605 HO.

The BFN 'Torus Integrity Long-tenn
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 NRC in Iiay, 1985. The
justifications will be included in
Revision 3 to the PUAR, which will be
submitted to NHC for revie~ and
approval. The BFN-50-0111 criteria will
be revised to make clear that use of the
5 percent temperature increase or
5 percent calculated overstress is
applicable for emergency'nd

'faulted'econdarystress evaluations only.

24540-17 (0l/07/88)
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Corrective Actions

tlement 218.4 - UFN (Cuntinued)

ULN

"LTTIP piping analysis will be reviewed
to identify all cases of calculated
overstress. For such cases the
justification given in lhe calculation
will be reviewed for adequacy. If the
justification does not demonstrate that
the piping actually meets allowable ~

stresses (as stated in the PUAR and
Design Criteria SFN-50-0111), or if there
is no justification; then the calculation
Wi 1 I ho s oVieosi tn demunstrate tnat tho
piping actually meets code allowables."

The evaluation team concurs with this
corrective action pian (CATiii 2iS 04 SFti Ol).

ULN

a. Alternate anaivsis is siut as di taitiit
as it should be. ihere is a
nonconfo, m rce reprrrl (NCPs)
that i s created for resu Iv ing a I I
discrepancies with this analysis
method, but some discrepancies cuuld
remain unresoived ~tter start up.

as Ihsai it is'asl iuss ut f laarisss s rs ns,sisss 'lis Ls nruven tor
"alternate analysis" piping (kui. C. II.JJ) .,TVA has
added ali Appelrdix Us ill its draft sssvlsiun 3 of CLU 16=II
which includes instruct.iuns tur flange evaluations.
Ttse auove Prus3rasra ior Alternate Analysis Fix .
(PAAF) includes flarrs3r. evaluatiurrs within Its scope
(SCC. 4.4.5. and Atl. /]. COmpletiun uf the PAAF Shuuld
allow closure of NCR ULNCLUU205 and fully resolve this
issue. (no CAIU]

atualificatlun uf pipe suppurls iur currected pipe
C s' s u ~ a ~ su ~ lla\u Illlsisyh ~ o assis ~ ssu ~ ~ sssosssa aw

be performed (iiet. i.'.11.31 J. IVA has duf ined appropriate
Cui ~ eCLIVe aCliiiri tur liiis i%hue, but il remainS lO be
corrap leted. (no I.'AIU)

tiualificatiun uf ruaaapurrurrts witii assucialud slruss
intensificatiuns plus welded attactwaentS remainS tO be
pruven (rtef. c, I 1.32). Ivri rrah det ined appropriate
curreclive action fur lniS iSSuu, bul it remaiiis lo be
caasrlaleted. Insr.CAlttI

a. The following is quoted from ICAU-643
tt)tt/t3/All~

itic folloiiing iiiric corrective aclloiis
correspond to the nine findings listed in
section 6 of [the first CATO):

o Review and revise as necessary TVA
Design Criteria documents N4-50-0111,
N4 50-01lls N4-50-0120s N4 50 U125s
and CLU-9-21 12, CK8-16-11, and
CSU-15-17. These documents «i I I be
reviewed iaind revised for- the foI low irsg

A. Deiete requirements outside the
scope of the documents as titled

8. Delete requirements which overlap
with requirements in other design
criteria documents as necessary for
co'nsistency.

C. Add or revise applicability
deflnltfon statemerits lo tike above
documents to Indicate the scope of
activities covered by that specific
document (i.ess "This docuarrent
covers the following scope of
aCtiVitieS:" Then list tiio
activities.)

24540-11 (UI/O//UU)
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Corrective Actions

Element 218.4 - BLN (Continued)

IIualification 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 BLNCEB8509 is
adequate, however. (no CATO)

Criteria for performing "alternate analysis" 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 CAlO)

Documentation of "alternate analysis" piping support
locations remains to be completed (Ref. C.ll.21). TYA
has incorporated this issue within the scope of PAAF,
which remains to be completed. (no CATO)

One calculation (Ref. C.ll.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. (CATO 02)

In the same calculation (Ref. C.ll.61) reviewed, some
"free end" piping was not adequately supported. Lack of
adequate support of "free end" piping is identified by
NCR BLNCEB8423. (no CATO)

o Revie~ and revise as necessary all
corrective action items on
NCRBLHCE88423. The items which I
presently read "Nhere support design
loads are increased more than 10
percent over the previous design
load . . ." will be changed to read
"Nhere support design loads are
increased over the previous design
load ~ ~ ~

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

B. Revise alternate analysis
calculation packages to delete
redundant snubbers as per 3A and
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
requirements of sections 5. 1.3 (8),
5.2.1.1, and 5.2.1.2 of CEB report
76-11 R3.

C. Revise affected support design
calculations as needed.

I
D. Add to checklist of BLEP-20 and

BLEP-06 requirements for
justification and approval of
snubber installation.

o 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 BLNCE88423 will be revised to
delete the last sentence of the
Ho. 6 corrective action.

24540-17 ,(01/07/88)
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E lemenL 2I8.4 - ULN (COALInuvd)

ln three calculJLiuns (Kels. c. Il.3v thruugn .38)
r«viewed, thermal qualification was through tne use of
the CIxnputer program IPIPL'. ye!. Au criteria had been
established Lo qualify alternate analysis" piping
LATUU9!! LI'.» Us of PIPs. IVn nas dcf ~Acd nppl vprldle
currectivu action (k«f. C. Il.22 and BLN "Simplified
AA J is Illlndbvok"j, but IL remains Lo be compieted. (nu
CAIU)

I» vne CJlculatiun (Kul. C. Il.j!ijLne second of two
sh«ets vf tnv "Final An(ajlysis Input Uata verification
snout was AUL s luuvd by tuu cllecker ICAIU 021

I

used fvr Avail« Ivad qualification that was not presented
~I ~ te 4USlgn C ~ 'lses lsi lkul, 8 I I ~ I I! ~ Ihls ISSue WJS

id«ntilivd by the kAAU (sect!on 4.0.3), ~here It was
Loni luded LAJL it shvuiu Aut ue necessary to revise the
existing lalculatiuns. ih« uvaluators disagree with that
conclusion. I!Uwever, uuti lu load evaluations should be
incvrpvraLed ln all calculJL!e» by co!Apletion of the
Program du>Cribed ln Uvlluiunte tngin«ering Project,
Pl U lect NJAUJI 't'vnr IIU fsJT AI I ~ srnal» Anal»SicFix..., ULEP-<U, uu)ssved cvpy. (CAIU 02)

ln Lwv ca lculntivns rvviuwvu ik«!s. C.ll.jl and .38),
tl"s I"al expJns ion Junlysvs wvrv nvt performed for the
curreCL OPerating Le+or'Jtu!VS. Ihermal expansion
RUJiificatiun shvvid bc'stablisned upun completion vf
tnu PAAF. (Cniu Ucj

ln Vn«CUICUIJLIVU I'VVIUWud lite!. C.ils jUI the dateS VA

thu rvvisiun lvg dv nvt cvulvrm «ith Lne dates on Lhe
C J IculJt! Vl! CVVU!'AUCL Wll!Ch~

'in tJ. At'0 nos Cvisfos s11 to
th« dates vn Lnv v«rillcativu cuver sheets. (cAIU 02)

ln tne SJiw CJlculativn Tevlvned (K«i. C.ll.38), the
VerifiCatiun CVVVr ShC»ULS Jru nut endurSed by all
TUSPUASible !Adividuais fvr ev«ry revision of the
C J lcUIJt ivfl~ LC!IIU 0/)

o KCKBLNCE88423 will be revised to
delete the third sentence of
corrective action No. 1.

8.

An

CFB Report 1b-II does not include
high energy pipes within the SCone
of the report. All alternately
a AJ I v?ed p Ip inn w l! I ho rnv!nwnd
under ECN 3380 (unit I) and 33/I
fnnt! JI XJs» sit» s ~ I
\ C J» ~ ss ~ ~ IU ~ s snsntJt ~ 0

calculation packages found to have
highs cAcfgJ piping greaicr ihJA
I-inch diameter wili be reanalyzed
rigorvuSiy. !hiS pipe wiii be
evaluated for pipe rupture. See
Beiiefonte Uesign Criteria
K4-50-0120.

Revise corrective artinn step 8 of
NCR BLNCEBB423 to include
rea.'.alys.'s of piping rigorously.

)he tvbir!g- fin. BLH-IIas.been
designated as Category I by an
asierisk on ihe SG80925-IQ-series
and the tubing without an asterisk
is considered as not Category I.
QCP 4.6 is used to inspect'all
lines that are not Cateqory I. Ihe
revision of 588095-j0-0I-wII! add
these additional notes: (9) For
tubiAg-aAd-supports designated as
seismic Category I (see drawings
SG80925-I0=51, noie )I JAd I
5G80925-I0-94, note 5). ( IU):for
aii tubing and supports not
designated as seismic Category I,
but Installed In safety-related
civil structures, the tubing and
supports shall be considered
seismic Category I(i.). vhis tubing
Is to be reviewed to assure it is
r!uaI ~ fi&l so LNC reqvirenients
applicable to the clarified seismic
classification desiIjnatiuns to be
placed on the SGU0925-l0 drawing
SC'I'les.

2454U I !/U//UU)
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Element 218.4 - BLN (Cuntinu«d)

In une calculation (Kul. c.ll.3U) reviewed, superseded
tn«rmal displdcem«nLs were nvt deleted from a drawing
(K«f. C.il.38, p. 2g). (CArU 02)

IVII ndS id«ntified concerns related to field supported
plpiIIg (Kefs. c. II.Il dnd .u6). Related criteria
(K«fs. c. 11.35, .b'2, dnd .66) are in the process of
chang«. (no CAIU)

SIXII« IVA design crit«rid docIxIIentS (Kefs. C. II.OI and
.U2) were found to provide requirements outside the scope
of l,n« documenLS aS l.itled or to provide overlapping
r«quir«Iuents with other design criteria documenLs. (CAIU
UI )

Axid I support requiremenLS of CLU 76- II may not be m«t
(K«f. C.ll.ob). this concern should be resolved by
cvmplution vf tne PAAF. (CAID O2)

IIrcurrect anchor moveIn«nt data wds used for one analysis
interlace (Kefs. C. 11.28 and .31), and the validity of
Other analysis interfaces without a "Brancn Line Uata
Sn«et" are questionable. 1VA has addressed this issue in
the PAAF (section 4.4. I), which remains to be completed.
(CAIU 02)

IVA corr«ctiv« dcLion for NCK BLNCEUU423, as it pertains
to -iree end" piping, is inadequate due to permitted
arbitrary acceptances of support load increases of up to
IU percent without (urth«r investigations. (cAIU Ul)

"Alt«rIIate analysis" calculations lack documentation of
nvzzl« load qualificdtivnS. Ibis issue was identified by
LII«KAAU (S«ctiuII 4.0.3), wh«r« iL was concluded that it
snvuld nvt be neiussdry tv rI.vis« the existing
calculations. Ih«uvdlvatvrs disagree »ILh that
conclusion. IkIw«ver, nuzzle load evaluations should be
incorporated in all calculations by completion of Lhe
program described in U«llefont« Engineering Project,
Project Manual: Program fOr Alternate Analysis
Fix . . ., ULLP-20, unissu«d COPy. (CAID U2)

IIvdlII Icd'L IVII vl dlt«I ndLI. dud lysIS Support loads
lvl'ivIIsyvInetricdlly locat«d concentrdted weights remains to

be pruven IK«l. C. Il.bb). Inis concern should be
r«svlv«d by tn« PAAF, which requires that all alt«mate

o A. Revise BLEP-06 and BLEP-20 to I
include requirements for lug stress
evaluation. I

8. Revise CEU-Report 16-11 to include

!

requirements for lug stress
evaluation.

C. Revise correcLive action of NCK

BLNCE88405 to include a review for
lug stress evaluation.

U. Revie~ and revise as necessary
alternate analysis calculation
packages to Include lug stress
evaluations.

I
E. Revise as necessary support design

calculations to incorporate changes
made from 0 above.

I
o HCR 8423 will be revised to delete the

fourth sentence of corrective action
Ho. l." 1he evaluation team concurs
»Ith this corrective action plan (CAID
218 04 BLN 01).

the follo~ing Is quoted from ICAB-635,
08/06/81:

Corrective action for [tne second CAID]
will be accomplished with the issuance
and implementation of the following three
documents.

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

o Component Supports - Analysis, Design
Procurement, Fabrication, dnd
installation (Bellefonte Engineering
Procedure BLEP-06).

2454U-I/ (01/O//UU)
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Corrective Actions

Element 2)8.4 - ULN (Continuedj

analysis calculations include support loads calculated
accurdinsj tu ULEP-u (Section 3.2 (k), note, I). ULFP-6
(draft) requires that, for "alternate analysis," support
loads be computed as per ctU 16-II. Revision 3 (draft)
uf I,'tU io-ii provides instructions'for evaluating
nonsyxtm.tric located concentrated weigtits. (CAfO 02)

o Alternate Criteria for Piping Anal)isis
and Support (CEB Report 76-ll 83).

fhe evaluation team concurs with this
currective action plan (CAf0 218 04 BLN 02).

Un tlie basis ut a review bv the evaluation team CEB
1b-ll dueS nut adequately. account for the load on axial
c ~ lslslslric Fftuu ~ ~ ~ ~ 1 ~ ~ ls ~ usi atvu ~ tn ~ s C I ~ i 1

~ t' ~ ~ v v ~ ~ ~ v- J u ~ u tssu uu ~ sa ~ ~ ul ~ Quuu us au ~

C. Il.bbj. (CnfU Ol)

Snubbers nave been used .as axial supports in-line with
rigid supports (k« . C.ii.bgj. (CAIU Oij

ACtiVe Valve qualification remains to be completed for
"alternate analysis" pipinu ikeis. C.II.26t and .65).
fVA has incurpuratdd instructions for active valve
qual(ficalioti'in a sdraf t Revisisun 3 to rrn 76 !I. fhe
draft PAAF indicates (Sectiun 4.4.3) tiiat the
Ca!Cu!ati nS ui r Cord «4II be conformed to the draft
Kevision 3 tu CLU 1o-II. Ine corrective action ln NCk
ULNCEUUv23 is adequate. (nu 1'AIO)

Kevised iiisulatiun weigtitS iiave not been evaluated for
all existing analyses (Hef. C.II.86), fnis concern
should be resolved by cixxpietiun of the PAAF. (CATU OZ)

fVA currertive acliuns tu audreSS Post-LOCA containment
expasncilsn ars ~ inassdssssuatea ~itic~ NCR BI ~88423
(Cl.'8 84IZ01 Ul I I permits arbitrary acceptance of support
liiad lanes esises oi up tii ten fount, (CAtO 4II)

iVA Corrective act>un tu addreSS wind loading is
inadequate because NCk ULNCLU0423 (CEU 04I207 Oll)
permits arbitrary acceptance uf support load increases of
up tu ten perceiit. (CHIO Ol)

24540-~/0//UU)
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Corrective Actions

Element 218.4 - 8LN (Continued)

Postulated pipe break evaluations have not been completed
for high energy "alternate analysis piping greater than
one Inch in diameter (Refs. C. 11.26 and .65). (CATU Ol)

Tubing has not been pruperly classified and may not all
be properly qualified (Refs. C.l).26 and .65). (CATO Ol)

Uamping values used for tubing analyses may be incorrect
(Ref. C. 11.65). This issue is deferred.to
subcategory 228UU. (no CATO)

TVA has determined the limits of elevations in primary
and Secondary containment and Interior structure tnat the
tubing supports described ln the 5680925-IO drawing
series are qualified for. That drawing series has been
updated tO ShOw theSe limitatlOnS. (nO CATO)

A testing program (Ref. c. 1).44) has been conducted to
determine acceptable design loads for tubing clamps.
(no CATO)

Some "alternate analysis" lateral support spacings
implemented may violate criteria requirements
(Ref. C. 11.65). (CATO Ul)

Lug StreSS eValuatiOnS may be inadequate (Ref. C. 11.65).
(CATU Ul)

1ne IVA corrective action for analysis InterFaces is
inadequate (Ref. C.11.26). (CATO Ol)

2454U- I 1 (0 1 /01/88)
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A1111111 ~ 11 ~ AAA11~

F.lement 218.5 - inadequate Piping Analysis
11 ~ t t11 1 At111t 1 ~ As

Sl)N

(N/A) (H/A)

HUN

(N/A)

HUN

IH/AI

UFN

(N/Ai

ssCII
~Ss I~

( H/A)

II C ssVI II

1he foiiowing is quoted From ICAB-ibO
(01/26/81) I

a. Piping stress analyses perfurmLd
for Urowns Ferry are nut ducumentrd
I related element: UFN 2UB. I
in subcategory 24bOUJ.

a. Calculations are nut presently available that document
Liie qualification uf all Uruwns Ferry piping.

Pv vs v \v v ~ I ~ 1 ~ ' I
~ ~ va ~ vvs vs o \ vs ~ Lsss ~ J ~ ~ s lss VV~ Lss vs \ vsse ILLL sv I ~ Los«
calculations that siiould duceaent Lne qualification of
all safety-related piping (NL'Ys. C.i2.03; telecon,
N. cuLsinger tlvAJ tu k. c. Hiltinson [Uechtelj, Uechtel
IUH Urbs U4/0//U ) ~

Retention of dusigji calculatiunS Is now a IVA requirement
(UEP-0/) .

a. "Calculations demonstrating qualif ication
of all safety-related piping less than
2-I/2 InrheS In diametc r will be
generated by the Small Bore Piping-
« 1 1 1 ~ I SS . ~ 1 " 1 . ~nLI vsss ~ ~ ~ «L ~ vss 1 ~ v'IJI osss os iss OV Ivu« I J
comaitted to in CAl0 number
2i804 BFH Oi. Upon compietion of the NRC

OIE Bulletin lg-I4 Program, documented
calculations wil I exist showing
qualiFicatlon of all other safety related
piping. ibis was cojnaitted to in CAIU
numhor 2IAOy AFH AI I

b. Piping stress analyses performed Iur
is C I «... ~ ~ I ~ .. ~
ss ~ v«si« ~ os ~ J isle Iiiouequosu L ~ Csatcu
BFII elements: 218.4, 218.)J.

84540-11 (01/U//IjUI

b. Ihe adequacy uf Uruwjjs Firry safety-related piping
geiicraily could nut be ueteralinud due tu tne iack of
docueentation addressesl under Issue "as«

IVA Iias inStituted prugraaiS tu aSSUre Liie technical
adequacy of Urowns Ferry piping (see UFN element 218.4
above).

I Ca C 'IaL u Nl I s 5 Iskssas
~ sl Col ~ u lated Stress exCei.sdi.'d

tnc allowable stress by 25.8 percent. Ihe overstress was
deci:pteu iiii LiiLI basis uf invalid reasuniiig.

in a iater revision ui tiiu c.ilculation discussed above, a35'F thermal Oxide was Iiijprupci'iy deleted true part of the
tlienaal eXpanSiun analySIS shiu the report LeXt WaS nOt
revised to reveal the deletiuii. liie possible
qualification of the piping L<i iquation Il limits remains
LO bLI sjdequaLLIIV dLsjljujlSLrttsssj sss ihss rs irssisi inn vnnns 1r ~

b. "lhe findings related to calculated
overstress were previously identified in
ECFG Evaluation 218.4 for BFN and,will be
resolved under the corrective action plan
associated with that reoort.

«Pini n s sl v ~ v 1 I ~ 1 ISI SSC lnt
~ sr ~ nv vfivry«I«La~ LUI«t ~ Gss s ~ ~ s lv skn

will be revised to add documentation
willcii wi i i boLn ciarity and dustify Lhe
thermal analysis approach used. In
conjunction with revising calculation
HI-I75-IRA, all thenaal modes For the
Core Spray System wi I I "be foijjjaily
defissed Wsed on thoco Lijormti sj«idol IL
will be shown tnat all the seismic
CLass I 4Slpfng Irrgudn« i s 1 ~ .v ic
NI-I/5-INAmeets code equation ll stress
aflolPdbles wiien considering tile max llaumo

theoretical stress range for all
operating mnditlons, inc luiiing
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CorrecLive Actions

Element 2I8.5 - BFH (CunLinued)

The criteria in Uesign Cr'Iteria UFN-5U-0707 are
inadequate for "alternate analysis" because they require
the uSe of Report 0600002 for qualification of "alternate
analysis" piping greater than 2 incnes in diameter while
Report 06UOUU2 includes no requirements for thermal
expansion qualification. The criteria are adequate for
"rigorous analysis. TVA nas said (telecon E. Fre[vJold
et al., (.TVAJ to R. Wilkinson, (BechteIJ, Bechtel
ION 159, U3/II/81; RFI ll25, 03/lg/07; telecon,
R. I. Oeal et al., [TVAJ to R. C. Ililkinson [Bechtel J,
Bechtel IO„11g, 03/2U/87) that all Class I piping
greater than 2 incnes in diameter will be requalif ied
using "rigorous analysis" techniques. Similarly, TVA has
said that future qualification of such piping will be by
"rigorous analysis" exclusively. ThaL cenxltment has not
yet been formally established.

faulted. Additional ly al I seismic
Class II piping will be shown to meet
code secondary stress requirements for
normal and upset conditions. This
revision to calculation HI-I75-IRA will
therefore deaenstrate that the current
thermal stress analysis meets all
licensing comaitments.

"Uesign Criteria BFN-50-0707 will be
revised to eliminate the option to use
Report'0600002 for alternate analysis.
Since there are no documented analyses
which use this report no additional
corrective action is needed.

"The generic implications of CATO item"3" «ill be resolved as follows:

I. Thermal modes will be formally defined
and documented for all BFN
safety-related piping systems. ( IVA
contract Ilo. TV-12164a iniLiates this
effort).

2. The thermal modes described above will
be incorporated in the analysis of
piping qualified by the NHC Olf
Bulletin 79-l4 Program (BFEP Pl 86-US)
and the Small Bore Piping
Reconciliation Program (BFEP Pl 81-40).

3. All BFII piping analysis calculations
not included In (2) above will be
reviewed with respect to the furmally
defined thermal modes described in ( I)
above. For any calculations found
that evaluate a smaller ther al stress
range than that which ~ould be
produced by the new thermal modes, an
evaluation based on the new

2454 U-17 (0l/01/UO)
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Corrective Actions

( ~

V
*

Elemerg, 218.5 - BFN (Continued)

thermal modes will be peiformed.
If the evaluation shows that the
piping remains qualified, the
calculation will be revised to
document this evaluation of the new
thermal modes. If the evalution
detefmlAes that thc pipiAg is nut
qualified, corrective action 'will
be iaken ln accordance wiin NEP g.l.

ol unl.n

(N/A)

*111 ~ AAAAAA1AAAAAA

Element 218.6 - Piping Stress Analysis
1111111A1111111111

nl uusll

(N/H)

The evaluation team concurs with this
corrective action plan. (CATO 218 05 BFN 01)

Bl N

IUIAIlIIIIII.

SQN

O (N/A)

NBM

Cl
a. Piping stress analyils performed by

rigorous and alternate methods has
nrdnerous deficiencies.

SQN

(N/A)

a. The following,findings are determined from the review of
20 sample calculations (Ref. C. 13.02 and .06):

o The calculations are performed in accordance with the
usttc Rsl. doclnn rl.ltor la iRofc I'3 A4 and 05) and
the pipe stress evaluations are performed to satisfy
Lni f Cqli if CmeAts pfCSCf ibid I rl ASHF Coui ~

o ln tne matnematlcal rrooer or tne piping stress
analysis, lumped masses of the valves, SIFs, enveloped
seismic response spectra, and pipe support types are
considered appropriately.

n iumned masses nf tho pipl cunpnrt cnmnonents are nnt,
included in the mathematical model for the dynamic and
gravity aAalvses

s

0 Rigid rangi SCismlC respoAse Is not COASidCfed ln
all'ipinganalyses.

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

SQN

(N/A)

a. In its corrective action plan (CAP)
(TCAB-240, 03/06/81) and Bechtel/TVA
telecon (ION 149, 03/09/81), TVA coarrrits
to perform the following:

Under the Hanger and Analysis Update
n Iuddllnl sll sffortolr nlnlnn
~ ~ Vjl IOV l\V aV\ I ~ V ~ I ~ '7
analysis problems for unit I will be
evaiuated io IAcllide ihle pipe suppoft,
component. weights, where. applicable. The
corresponding design documents wili be
revised to prevent recurrence of this
problem. A program similar to-HAAUP

will be implemented for unit 2.

Sinnlficant Cnnllit ion Renorts (SCRS) SCR

MBNCEB 8553 Rl and SCR MBNCEB 8631 Rl
I ~ . A naiad Inc to sAArocc tho'Ircl c Iooucu vll vvILstvvl Lv vvvI Lvv ~

IPA (zero period acceleration] issue for
unit 1 and unii 2, respectively. The
corrective action taken per these SCRs

24540-17 (Ol/01/88)
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Element 2I8.6 - NBN (Continued)

o lhe alternate analyses periormed by the span method
have used tne criteria prescribed In CEU-16-5
appropriately.

o ln alternately analyzed calculation N3-61-A21R, the
documentation of the flange calculation to qualify the
flange is nut included in the calculation package.
This is not a concern since tne only flanges in this
problem are connected to flexible noses. Therefore,
they will nut be subjected to significant loads.

o In the calculation N3-o1-AIUA analyzed by the
alternate metnod, tne documentation for the SAH
movements cheCk is not included in tne calculation

~ package. However, it is stated in the assumptions
tnat '[tJhe seismic anchor movements from cEB BU-IU
were investigated 4 found to nave negligible affects
I.sicJ on this problem. Inis is the minimum
acceptable documentation. However, the documentation
in calculation N3-61-A21N for the identical
circumstances, which describes the magnitudes of the
SAN movements, is preferable.

was to perform a parametric study to
establish the procedures to be used, to
include the load contribution due to
modes greater than 33 iiz (LPA effects)
for response spectra analysis. On the
basis of this study, an evaluation of all
affected response spectra analyses will.
be performed to include the effects of
2PA. As required, pipe support designs
will be revised and reissued. This
action will be taken as a part of the
HAAUP for unit I 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 LPA
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 in the
seismic anchor movement (SAH) analysis in
accordance with the Rigorous Analysis
llandbook (RAH 206, IO/30/85). All
rigorous analypis problems «III be
reanalyzed under the IUIAUP. Any
discrepancy discovered in the SAH
analysis of structural displacements at
pipe support locations will be corrected.

There are explIcit Instructions in RAII
206 on how to consider these structural
dlsplacements at the pipe support
locations. Thii should prevent
recurrence of the problem.

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

The evaluation team concurs «lth this CAP.
(CAIU 2IB 06 NUN OI)

24548-11 (OI/01/88)
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bleaunt 2I8.6 - UFN

(N/A)

8LN

(N/A)

(N/AI

IILN

(N/A)

BFN

(N/A)

ULN

(N/A)

111114111 ~ 11111111

tlement 218.1 - Acceptance Criteria fur Overlap Areas of Calculations
11111111111 ~ ~ 11111

5{IN SON'- SUN

Tlitero Wac nn rnnclctant nuliCar n

what constituted an acceptable lapped
I I I ~ . ~ .. ~ .. I

~ 4!I ~ Ol ~ 44 4 Ice ~ ae4le 4II4 I7dld
boundaries.

b. The dtethnds aotuailv Imeei~nteaJ tni
Interfacing alternate analysis
problems mair not have been cUff IC tutttc

ee ~ fe ra ar rnnc Ic t ant nrnr irJiirac I llaf r Id 81 anrl 881

fur interfacing computer-analyzed rigorous analysis
ptplng ween AUA coaaSIUtee 4A4I7ZCU oltCI A4(C 4II4I7SIS
piping. As per procedure, there ls,no need for lapped
region at alternate analysis boundaries. (Uiermlnating
at points where alternate analysis begins requires less
isolation, since the system will be supported rigidly
fruad that uoint on."I

Ttlere ic n{l lalct ifICat ~ Qn fQe'ura nf a 3~ay raclraln ~
~

witt{out overlap, at the interface of rigorous analysis
PIP'Ag Wtth alter!tat< anaif sl s PePerig Wiliere tree altCreiate
analysis piping is not rigidly supported.
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Corrective Actions

Elb~nt 2I8.1 - SIIN (Continued)

NUN

a. There was no cunsistent policy un
what constituted an accepLable lapped
region at alternate analysis
boundaries.

NUN

Inure were procedures (ket>. C. lb.03 and .2l) fur
interfacing cuxputer-analyzed rigorouS analysis piping
with non-computer-analyzed alternate analysis piping.
The procedures explained tne acceptable methods of
overlap between the various interfaces.

oblem and further evaluate any
pro~ s 'th luw stress margins which

.p mlg a cted.

...;g an a) qu ies are found, TVA will
F est to s e FSAR compliance

ep by m Ilph'icated analysis or
bye'alctual f jap 'tions.
In r vofgfifft r e, TVA will
revi btqubya ROD A lysis
Handbo \ s h t grigorous I an e+In rfaces
are to be ed wi ty((rk+c r, and
any e bcpl le I'hbe apptb@bby be
technical supe

Ihe evaluation team c u this CAP.
In addition, the evalua 'arn has verified
(see BLT-343, Ul/24/81) c ion of the
corrective actions defined e CAP.
(CATU 2IB 01 SIIN Ul)

NUN

a. None required.

b. The methods"actually implemented fur
— interfacingbalternate

analysis'roblems

may not have been sufficient.

24540-I1 (01/u//88)

b. Ihere is no 3ustif Ication fur use of a 3-'«ay restraint,
without overlap, at Lhu interlace oi rigorous analysis
pipihg «ith alternate analysis piping where the alternate
analysis piping is not rigidly supported.

b. In its correcLlve acLion plan (CAP)
(TCAB-209, 02/25/81) and IVA/Bechte1
telecon (02/ll/Bl), TVA conaits to
implementing a "Hanger and Analysis
Update Program" for Matts Uar Nuclear
Plant, unit I. This program will
identify all rigorous analysis problems
interfacing «Ith alternate analysis
problems «here the analysis boundaries
were not adequately considered in the
qualification of piping. All analysis
problems that are not terminated in
accordance «ith one of the following
criteria will be reanalyzed: I) anchor,
2) decoupling «ith inertia ratio of 25
and «Ith adequate flexibility for
decoupled piping, 3) overlapping, and
4) flex hose.
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Corrective Actions

Clement 218.1 - HUN (Continued)

fnis corrective action will be initiated
and tracked by Problem identification
Report'Plk MBNCf;88682 for both units.

fhe criteria. documents will be revised
appropriately to, avoid recurrence.

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

UFH

c. 1he exatples cited in the YUXIluyee concern were reviewed
by the evaluation teaIII. It was found that different
methods of interface were USed tretueen the aoafvSiS
problems. However, the usu of different methudS of
Inrorfsro hor own nr bin r I I ~ rrr I I art I ~ ~'4 '4\ e I 7 uol s os p \ \ ~ uue Ul I ~ % v I
acceptable results.

UFH

lhe eyaluatlon team concurs with this CAP.
(CAIU 218 Ol MBN Ol)

c. None required.

BFH

lhere was no consistent policy on
wirat const I tuted an acceptarble lspned
:region at alternate analysis
huundae lar

a. fhere are no established criteria or procedures at Ui'N
for str c!ur I overlapplrg at n ys s problem.
boundaries.

Ihe followinu is quoted from 1CAB-433
(U7/ Ib/81):

"Ihe propoSed corrective action for
Issue A Is IdenLica I IIILN tIIY acL lon
required to prevent recurrence (AkPR) for
5CRBINC688616 RU, which is to Iadd a.
section to the rigorous analysis handbook
defining structural overlap requirements
at analysis problem boundaries.'fhis
section will define overlap requirements
for the,followloo cases

Ui I I I ~ r I .I ~ Lu eW ~ JVI VUS OIIU IJS IS IIILYII OL log Wl LII
another rigorous, analysis.

o klgorous analysis interfacing with
alternate analysis (including
alternate analysis piping which is not
rigidly supported) ~

u Rigorous analysis interfacing with.
dea<tweinht analvcic

2454U-If (Ol/Ol/88)
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Corrective Actions

L l>ment 2IU.1 - UFN (Continued)

h. fhe n>ethuds actually in4>le»>ented for
interfacing alternate analysis
problems >nay not have been sufficient.

b. UFN nas 3-way and 2-way restraints as separation between
analysis problems. Ihere is no generic technical
justification for use of suc» restraints, without
overlap, at the interface of rigorous analysis piping
with alternate analysis piping wl>ere the alternate
analysis piping is noL rigidly supported.

b. "For a large portion of BFN Seismic
Class I piping, no retrievable analysis
doc>x»entation exists. For this piping,
the issue of structural overlapping at
analysis problem boundaries will be
adequately addressed under the NRC-OIE
Bulletin 19-I4 Program and the Small Bore
Piping Reconciliation Program (SBPRP).

"IVA's program to resolve NRC-OIE
Bulletin 19-14 applies to all BFN Seismic
Class I piping 2-)/2" in diameter and
greater and all safety-related piping
regardless of size which was dynamically
analyzed by computer. Under the Phase I
portion of the 19-l4 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. Ihe extent of
overlap considered was determined on an
individual basis by the analysis
evaluator.

"Under the Phase II portion of the 19-14
Program, a code compliance analysis will
be generated For all piping under the
bulletin. Ibis co>n»ltment is found in
BFFP-Pl 86-05 (NRC-OIE Bulletin 19-02 and
19- l4 Program Document) and the Nuclear
Performance Plan Vol. 3. Overlapping
will be in accordance with the rigorous
analysis handbook section described above.

Ihe BFN SBPRP Is being implemented to
resolve SCRBFNCE88520.'bis program will
establish the long term acceptability of
Seismic Class I small bore piping (2" in
diameter and less) which was originally
alternately analyzed. Co>nxitmenLs
regarding this program are found in

24540-I1 (Oi/u1/88)
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L Iemunt 218.1 - UFN (Cuntinu«d)

BFEP-PI 81-40 (SBPRP) and the Nuclear
Performance Plan Vol. 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, specificai ly for the SBPRP will
be'reviewed to ass'ure consistency with
the rigorous analysis handbook section.

"For Seismic Class I piping For which
retrlevahl» analvsis doduav ntatinn
exists, the following corrective action
I c ezra «>sana
~ 8 ~ ~ I V % V% V

I. Review analysis documentation to
identify rigorous analysis which has
been-terminated at 3-wayj2-way support
without an overlap region.

2.'Evaluate the termination methods of
the analysis identified above. on a
casu-by-case basis for adequacv in the
ar'eas of piping stress, supporL loads,

a o ~ i ~ .. 'Iavt ~ l svIIu aguIpwlclla QUO ~ I I Il 01 ~ VII

lhe evaluation team concurs. with this
corrective action plan. (CA(0 2IB 01 BFN 01)

24540-11 (Ol/0//UU)
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Corrective Actions

Clement 218.7 - ULN

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

b. the methods actually implunented for
interfacing alternate analysis

'roblems may not have been sufficient.

ULN

a. The current procedures for interfacing rigorous analysis
piping with alternate analysis piping are inconsistent.
Ihe 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 nu 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 ~here the alternate analysis
piping is not rigidly supported.

Ihe methud pruvided in the currently issued Rigorous
Analysis Handbook (ur uverlapping a rigorous analysis
«ith an alternate analysis (i.e., include in the rigorous
mudel a segment of the alternately analyzed line, which
contains aL least one support in each direction and one
Change in direct lun) is not an adequate structural
overlap

ULN

.The following is quoted from TCAB-636
(UB/06/87):

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

b. "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.

I) Revise the Rigorous Analysis Handbook
(section BLN-RAH-.204) to clarify the
following requirements on interface
~bleb «ill meet the requirements of
NUREG/CR-1980.

2454U-I/ (01/0//UU)

(a) 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 deadweight interface

2) Review and revise BLFP-U6, BLEP-20,
and BLN Simplified Analysis Handbook
(SAH) to be consistent with the
rigorous analysis handbook (BLKP-2U
and BLN-SAH are ln draft fore).

3) Review and revise all rigorous
analysis interfaces to the
requirements of iles I).
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Corrective Actions

E Ieinent,218.1 - BLN (Continued)

4) Revise corrective actions of NCR

BLNCEB8412kl to be consistent with the
above Items I) and through 3).

5) The following will be added as
corrective actions to NCR SLNCEB8423.

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

1. ~ [ s c si s i'ii
ossa s ja ~ a ~ ~ saas ~ aaaa ss ~ ~ ~ ~ ~ ~ ss ~ ~ ~

make reference tosthe SLN
S'S — ssts-a a- ~ .. s ~ ~ --aa--s. Ss'as ~ ~4 Ilap I I I Ieu mna lys Is uailuuoow t Jllu/ ~

(b) Revise BLIi AA criteria
section 5.5. I to refer to BLEP-06
or BLEP-20.

(c) Add a section(e.gss 5.5.4) to BLN

alternate analysis .interfaces
iihich w111 make reference to
BLEP-06 or BLFP-20.

(d) Revise BLN AA criteria section
5.5.2 to refer to BLN Rigorous
Analysis Handbook.

(c)- kevTew &d vevises accordinglys
all AA Interfaces and all
dedditefght ana1ysis lilterface's to
the requirements of BLEP-06 or
BLEP-20.

6) A corrective action will be added to
PIR BLNCEB8626 to include: Review and
revise, accordingly, all simplified
analysis I..terfaces to !he
requirements of the BLN Simplifiid
Asnalys is Handbook.

24540-11 (OI /U1/88)
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Corrective Actions

Element 218.1 - BLN (Continued)

1) BLN AA criteria, BLN-RAN, BLN-SAII,
BLEP-06, and BLEP-20 will be issued to
the requirements of the above
cor'rective action plan by
July 3I, l988."

11111f 111 Jtkilai11
Element 218.8 - Putential Internal StrevkeS fram the Tubing Adapter Between POintS 19U-195

E4 ~ ~ IAEL11141i1IA1

Ihe evaluation team concurs with this
corrective action plan. (CATO 2IB 01 BLN 01)

SI)N

(N/A)

ilBM

SUN

(N/A)

SUN

(N/A)

a. Unit I piping analysis N3-68-IR
may be unconservat Ive due to mode I I ing
assumptions between data points 190-19S.

a. The unit I sockeL-welding reducer-inserL of concern was
originally nedeled «ith the ouLside diameter and wall
thickness uf the ~iating tubing. The streSSes computed by
a later IVA study analysis (Ref. C. 18.03) where the
reducer-insert was modeled «ith estimated outside
diameter and wall thickness oi the reducer-insert itselF,
were significantly higher than ttiose in the original
analysis. Nowever, the study analysis demonstrated that
tne unit I piping of concern was qualified to applicable
code stress limits.

The original unit I analysis (Rei. c. I8.02) 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 uncnanged. Nowever, it appears that there is a
sufFicient margin of alluwable stress remaining to
accovmodate an increase in calculated stress at this
second .reducer-insert, were it tu be modeled
conservatively.

fhe piping of concern was unusually sensitive to the
choice of uutside diameter and wall thickness used to
model the reducer-insert beCauSe a pipe SuPPOrt waS
attached to the tubing unusually close to the reducer
insert.

a. None required.

Ihe proximity of a support on tubing near the juncture of
tubing with piping, through a suckeL-welding
reducer-insert, was d«L«rmined to be essentially an
isolated case.

2454U-I1 (Ol/0//88)
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Corrective Actions

Element 218.8 - NUN (Continued)

b. The corresponding UniL 2 piping analysis
may also be unconservative for similar,
reasons.

UFN

(N/A)

I N Iiil
~ii i

b. 1ne unit 2 socket-welding reducer-insert of concern was

modelled (Ref. C. 18.02) with outside diameter and wall
LniCkneSS estimated fur the reduCer-inSert ItSelf, a

conservative modelling.appruach, and stresses were within
allowable Ijaiits.

UFN

IN/A)

ULN

I iiIii ~xin ii)

b. None required.

BFN

[N/A)

ULN

'(N/A)

Element 218.9 - Pipe t.'Iuarance in Lnu Annulus Area

sqN
SIIN

IN/Al
(N/A)

NUN

a. Pipe clearances in the annulus area
may not be sufficient due to gruwth
of the steel containment vessel. =

(N/A)

RUN

a.,There Is a lack uf control prucuuures to ensure that all
ComponentS ln Close proximity tu the steel contajnixent
vessel have sufficient c learances.

Ihere is a lack uf proper ducuaentation of walkdowns
conducted. in the annulus area.

Nil N

Iil iLs coriectlvc action plan (CAP)
( fCAB-223, 03/04/81), TVA comxits to
establish a program on units I and 2.for
determining, evaluating, and resolving
potential Interferences both inside and
outside the steel containnent vessel
resulting from growth of the vessel.

sufficient clearances were not maintained in the annulus
c \,\ 5 ui\ ~ nl alee ~ \ ualalflrieni veahe ~ allo p ipca

(Including pipe supports) in its proximity.

lhe issue of insuificient clearance in tne annulus area
butlfeen the >tuei Cuntainaient VeSSel and Coiapunents in
close proximity is not limited tu pipeS and pipe suppurts.

This corrective action will be iniLiated
arid tracked by Slginif icant CondiLIon
Reports SCR MUNKBPB)21 for unit I.and
SCR iIBNRUP8728 for unit 2.

I'he corrective action «ill involve
Uivision of Nuclear Engineering (UNE) to
define the program (including clearance
requjrementsl and Ujvjslon of Nuclear
Construction (ONC) to Imp1ement the
program, Alsoi UiNC wi I I einsui e Ihat
clearance requirements are maintained and
controiied during any future 1 ieid work.

The evaluation team concurs with this CAP.
(CAIU ZIB 09 NUN Ol)

24540-11 (Ul/U//UU)
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Issues Findings CorrecLive Actions

Clement ZI8.9 - WUH (Continued)

UFN

Itle evaluation team conducted a brief walkdown (BLI-I26,
daLed 02/11/81) of the annulus area of unit I and found
instances ~here sufficienL clearances were noL maintained
between the pipes (including pipe supports) and the steel
contaienent vessel (e.g., core spray pipe supports
attaCned tu COntainment VeSSel and fire prOteCtian pipe
attached tu shield wall at location: azimuth 30U-305 and
elevatiun UUI; air duct pipe supports attacned to shield
wall and steel contairwent vessel at location: azimuth
l40 and elevation Ull; and air duct pipe support attached
tO Shield wall and steel containment vessel at location:
azimuth Z3U and eluvatiun Ull).

While conducting ttie walkdown, the evaluation team
noticed numeruus interferences involving cable trays,
conduits, platfurms, uLc., that are outside the scope of
thiS element consisting oi unly pipe clearances.

Although this evaluation pertains tu Lhe annulus area,
Similar interference problems could «xist inside the
containment vessel because of inward (negative) radial
movements of the vessel tuw.mo from Chief, Civil
Cngineering Uranch, to 5equuyah and Watts Uar Project
Manager, dated September 18, 1919, provides envelope
radial muvements by elevatiun for both outward (positive)
and inward (negative) muvemenLsJ.

UFtt UFN

(N/A)

ULH

(N/A)

(N/A)

ULtt

(N/A)

(N/A)

ULH

(N/A)

24540- I 1 (0l/Ol/88)
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~ ~ 111 ~ ~ 1111 ~ *III~ I
F.lement 2I8. IO - Ueformatjon of Pipe Support Stanchion

111111111111111111

(N/A)

tIUN

Deformation of the stanchion pipe
of a 8001-type pipe support could cause
addttinnat ctreccec jn the ctanrhlntt
and process pipes.

(N/A)

ULN

(N/A)

MUN

a. Ihe evaluat.iun team examined tne UUUI-type pipe supports
at various locations in the plant during a plant ttalkdottn
for hntlt unite lite jnstuclion revealed no deformation
In the stanchion pipe «jtnjn tne region bet»een the

c A ~ I . t. c rt e" inn iln~nVIe I I I inhttnM4ccc PIVc ctI c \ J n V V ~

7'valityof the stanchion pipe at the free end ttas
ObServed during thts inspectiun. )his Sltght dtfottcation
dOeS not affeCt the load-carrying capacity of the support
and ttould nut, induce any significant stresses in the
process line. In addition, the static, load tests
conducted by IVA (CEU keport 11-42) on tne 800l-type pipe
supports have demonstrated tne deslun adeouacy of the
stanchion pipes. All UUUI-type supports are also
requjrett tO be jnStieCted fur tmplemetttat inn Of the IL
8ulletin 19-I4 to ensure their functionality.

UFH

(H/A)

ULN

(N/A)

a. Hone required.

(N/A)

ULH

in/Al INIAI

111111 ~ I~ 111111111

Element 2IB. II - kesponsu Spectra fur Pipe Suppurt ttttached at th« Interlace ut Shield Hall
allo tluIt t Idly oui lulng

Sqh Stjk

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

24b40- l1 (0l /Ul/UU)
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Element 218. II - KUN

a. Attaching a pipe support to a
building other than the une specified
in the Building lone Uesignation may
invalidate the piping StreSs analysis.

a. Contrary to Lhe statement of concern, the evaluation team
found no evidence that the Subject support was ever
designed with a "comnon attaclvxent between the shield
wall and tne auxiliary building." However, the general
concern of the employee was valid, in the sense that the
subject support was attached to a building other than the
one specified in the piping analysis. Ihe piping
ana lysis (stress isometric drawing and support load table
for calculatiun /2UUA) 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
tu by IVA as tne "Uuilding lone Uesignation") is
identified ih both Luu support loads table and the piping
Iso netric drawing (calcu latiun //UUht) . Apparently, this
key design input infurmation was uvurluoked by the pipe
support designer and thu ctiuckur. Per ECN 5119 the
subject pipe support drawing was revised to illustrate
proper attaclxnent tu the auxiliary building. Ihe support
was Lhen installed in cunfunnance with the revised
drawing.

IVA discovered Lhat this prublum related to proper
building attactvxent was nut isolated to the support
idgntilied in the statement of concern. As a result, TVA
issued a Problem Identification KeporL PIR KUNCE88603/R2
which requires that all pipe supports for safety-related
piping with detailed analyses for piping close to an
interface between twu or mure seismic response spectra
zones will oe reviewed, and If any supports are attached
to an incorrect seismic structure, appropriate revisionswill be made to the supports or to Lhe analysis.

lhe pipe suppurt cited in tne Staterx!nt uf ConCern was
designed by Bergen-Paterson, but anuther Support
identified as having the same prublem was designed by
IVA. Ihe evaluation teax ubs«rvud that the proper
building attaclxxent Lunsideratiun was nut eq>hasized in
sufficient detai I by IVA's Pipe Support Uesign Manual.

KUN

a. In its corrective action plan (CAP)
(ICA8-221, 03/02/81) and subsequent
IVA/Bechtel telecon (IOM 121, 03/02/81), TVA
connits to review all pipe supports in close
proximity to an interface between two or
more seismic response spectra zones. These
pipe supports are from the piping analyzed
with detailed (computer) analysis. IF this
review identifies any pipe supports that are
atta'ched to an lncorrecL seismic structure,
the supports or the piping analysis wiil be
revised in accordance with Engineering
Change Notice (ECN) 6208. Problem
Identification Report (PIR) PIR KUHCEB 8603,
R2, was issued on September ll, 1986, to
initiate this corrective action. I

Typical. (standard) supports on lines,
designed to span rules, are noL included in
this corrective action as these support
designs are based on the envelope of all
response spectra.

The Pipe Support Uesign Manual (PSUM) will
be revised ln sufficient detail to emphasize
that it Is the responsibility of the pipe
support designers and checkers to ensure
that pipe support design considers

,attachment to the correct seismic
structure. 1his will prevent the problem
from recurring.

Ihe evaluation team concurs with this CAP.
(CAIO 218 I I NUN Ol)

UFH bFN

(N/A) IN/A) (N/A)
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Corrective Actions

Element 218.11 - ULN

a. Attaching a pipe support to a building
with response spectra different frau
the spectra used in the seismic
analysis would invalidate the piping
stress analysis.

ULN

lhe findings oi the investigation are as follows:

O FOr the attaCnuu.nt Vf pipe SuppOrt ZCA-HPIIG-0060, the
enveloped response spectra of the Containment and

Auxiliary Buildings at, this support location .are not
used in the piping seismic analysis (ReF. C.22.05).

o Lvaluation Ivr the pipe stress and the support design
dve to SAH at the above support location ls not
documented in design calculation package N4-2CA-B.

o for UNH-HPIlu-0438 and UNH-HPIIG-Uo23, the pipe supports
al e attarlsswl tn 4 Ls»st !din»s t !»at lc nnt ra»»osat lb!a msth
the response spectra used in the piping stress

»1 t ~ ~ 's . ~
' ! ...»a s. ~ Tuasossa syo ~ a ~ ~ sita s snulng ss s VVes t u uj ~ sn

Significant Cv!ulitivn Report SCR ULIICBUU603.

o Uetailed review is nvt Performed by TYA to verify
proper suppvrt attacauvnts caupatible «itn response
spectra used in the analysis for all pipe supports
located at the vicinity of twv or !uvre seismic
rnsspsvnse cps»clra z»ss!»s I!sic fis!8!ln»g lc rovared by
IYA's scR UthctUUv03 and a telecvn between Bechtel and
IYA, {0?/UU/U?).

ULN

"2.

o3

o4

fhe following ls quoted from TCAB-63?
(08/06/81):

Uetermine the spectra zone interFaces
«hich-require revie~.

Iialkdown or review of the drawings to
determine all support attachments for
large and small bore pipes at the spectra
zone interfaces that are not compatible
with resnnnse snectra used in the
analysis.

For supports that are incompatible with
s eSPOsnsC SPCCis 4 useu sss ts»C assosys » st
redesign and attach the supports to the
structures with spectra zones compatible
with anaiysis or reanalyze the piping
system with revised response spectra to
reflect the existlna support
attachments. Consider enveloping of
spectra o». gu!tlpla znne cpectra gathndc
to generate the revised response spectra.

Add information to the pipe analysis
Isou!etric or ioad Lait»les Zo define
seismic zone attaclling requirements for

o5 For any support that is attached to
!!xtitf strLirctLsre x~esign Zo godlfu tha
support attachment to one structure.

"6. Revise the Bellefonte Pipe Support Uesign
Hanual to provide guideiines for handling
support attachment to spectra zones.
(The Bellefonte Rigorous Analysis
I{andbook gBLN-RAII-402] was revised
1-29-85 (Revision I) to require the
addition of notes to the isometr!cs
defining support attachinq requirements
in seismic zones. )See 3. I. IB))"

lhe evaluaiton teau! concurs with this
currective action plan (CAIU ZIU II BLN UI)

Z454U-I? (Ul/U//UU)
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*4 4 4 *4 i~ 4 t k **4 4 4 4 k

Element 218.12 - Temporary Support Seismic Analysis
**i*%A*HA***4**A*

SAN

(N/A)

WBN

(N/A)

BFN

SIIN

(N/A)

(N/A)

BFN

SI)N

(N/A)

MBN

(N/A)

BFN

TVA elected to assume responsibility for preparation of the corrective action tracking documents (CATOs)
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.)2(C). It is
quoted below for reference purposes only.

The following corrective actions for this
element are presented in TVA ECTG
evaluation 307.04: I

"A. Determine enveloping pipe support
configurations which may have existed
during the 1983 outage of unit 3 RNR
Loop I.

"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
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 No. ECP 86-BF-566-001." (CATO
307 04 BFN 01)

"Hodifications will initiate a corrective
action report (CAR) identifying the above
[i.e., CATD 307 04 BFN 02) adverse
condition. Hodifications shall propose, as

24540-17 (IOI/07/88)
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Corrective Actions

E)ement 218.12 - BFN (Continued)

a corrective action, that a walkdown of the
RNR system be performed to verify the
removal of all temporary supports."

"Ouring the close out process ensure that a
CAI)R is initiated." (CATO 307 04 BFN 02)

"(Aj MAi-23 is being revised to include
precaution statement for installing,
removing, and/or modifying supports on
operating systems ( in approval cyclel

a. Inadequate control and tracking
of temporary supports durino
the outage.

b. The effects of temporary supports on
the seismic qualification of piping
systems have not been addressed.

BLN

(N/A)

a. During the unit 3 outage in 1983, there were no
prograeaatic controls or documentation for the
installation and removal of temporary supports.

The current version of Modifications and Additions
Instruction MA1-23, Attachment 8, provides adequate
controls for tracking temporary supports during outages.

Mechanical Maintenance Instruction MMI-164 provides
stringent requirements for the removal and reinstallation
of nine supports

b. The current version of MAI-23 does noi include any
requirements for the seismic qualification of piping
systems when seismic supports are removed.

BCN

$ 0 J IIIU UJQU I 5 P4l 4 UI LII4 Ll III
therefore, it is included in the
workplan that removes the support, if
the system is inoperable. If removal
on operable system precaution
4 f s lnmnnl vnnn4 vnv s ennv I C Iv IICllnvvnII\gv~ ~ ~ svJI%A ~ ~ ~ N

[Incomplete sentence].

"(C) Temporary supports have second party
verification of installation and
removal in a PORC apnroved instruction
(MAI-23), therefore, a TACF is not

— —.app?icable-as !ong as MA!-23 is the
referenced document."
(CATO -307 04 BFh 03)---

BLN

(N/A)

24540-17 (01/07/88)
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tttttt*tttt*tt*t**
Element 218. 13 - Orywell Purge System Piping Interference in UBAtt*ttttttt*t*ttttt

SQN

(N/A)

KBN

(N/A)

BFN

a. Orywell purge system piping-
interference was identified to pipe
movement as a result of thermal and
pressure growth of containment during
a design basis accident (OBA), which
could cause rupture of the piping.

BLN

(N/A)

SQN

(N/A)

WUH

(N/A)

UFN

a. On unit 2 during a OBA, there is an interference
(Ref. C.24.01) with the brace of the pipe support frame
obstructing the pipe movement of the 2-inch drywell p'urge
pipe as a result of the pressure and thermal growth of
the containment.

On units 2 and 3 during a OBA, 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.

ULN

(N/A)

SQN

(N/A)

KBN

(H/A)

BFH

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 (1132) 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
failure, the corrective action will be to
remove support H87 in unit 2 and support
ii33 in unit 3. Attached (.to the
corrective action plan] are copies of the
appropriate inspection data.
(CATO 218 13 BFN 01)

"Long term qualification of the 18"
piping and supports will be accomplished
under Phase II of the 79-14 program. The
2" piping will be evaluated for clearance
and interference under the Small Bore
Pipe Reconciliation Program."

The evaluation team concurs with this
corrective action plan. (CATO 2iB 13 BFH 01)

BLN

(N/A)

2454D-17 (Ol/07/88)
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ATTACHMENT C

REFERENCES

C.01 General

1. Sequoyah Element Report 218.01, "Thermal Analysis of Piping Subjected to
Temperatures Less Than 120'F," Rev. 1 ( 12/04/86)

2. Seauoyah Element Report 218.04, "Widespread Deficiencies Within Pipe
Stress Calculations," Rev. 2 (01/06/87)

3. Seauoyah Element Report 218.07, "Acceptance Criteria for Overlap Areas of.
Calculations," Rev. 2 (01/27/87)

4'evised Corporate Nuclear Performance Plan (TVA), Rev. 4 (03/87)
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TVA, Sequoyah Nuclear Plant, Detailed Design Criteria for Detailed
Analysis of Category I Piping Systems, SgH-OC-V-I3.3, RO, (03/10/75) R3
(08/13/84)

TVA, Sequoyah Nuclear Plant, Detailed Oesiqn Criteria for Analyzing Pipes
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(07/26/79), R2 ( 12/27/83)

3.

5.

6.
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Piping Analyses and Support Criteria for Category I Piping Systems,
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EDS Nuclear, Sequoyah Nuclear Plant, .Alternate Criteria for Piping
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Alternate Analysis Packages, SgN-AA-002, RO (06/28/86)
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26. TVA Calculation N2-70-R2, R3 (05/05/86)

27. TVA Calculation N2-78-5A, Rl ( 10/30/85)

28. TVA Calculation N2-70-20A, RO (02/17/81)

29. TVA Calculation N2-67-4R, R2 ( 10/17/84)

30. TVA Calculation N2-26-A-301A, RO (09/14/86)

31. N2-70-A-324A, RO, TVA Calculation (TTB 5'l6-3, Vol. 4), [825 860915 806],
(09/12/86)

32. TCAB 102, ( 12/08/87)

C.03 Element 218.1 WBN

1. TVA NEP-3.1, "Calculations," RO, TTB 61, [B05 860701 003], (07/10/86)

2. TVA NEP-5.1, "Design Output," RO, TTB 61, [no RIMS number], (07/Ol/86)

3. TVA NEP-1.3, "Records Control," RO, TTB 61, [no RIMS number], (07/01/86)

"4,

5.

6.

7.

8.

9.

Construction Specification N3C-912 "Support and Installation of Piping
Systems in Category I Structures," TTB 2, [ESB 841005 202], Rl, I

(12/03/82), R3, (10/31/84)

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, B26 850503 001, 05/03/85]

EN DES-SEP 82-15, TVA, WBN, "Sampling Program for Review of Operational
Modes Data Used in Rigorously AnaIyzed Pioinq," R2, (reply to RFI 207),
[CEB 840531 006], (05/31/84)

WBN-RAH-603, TVA, WBN, Riqorous Analysis Handbook, "Evaluation for
Changes in Temperature," RO, (reply to RFI 78), l.841 851220 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 Pipinq
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10. WBN-RAH-400, TVA, WBN, Rigorous Analysis Handbook, "Watts Bar Nuclear
Plant Rigor'oos Analy.;is Checklist." (reply to RFI-184), TT8-232-4, [no
RIMS number], (no date)

11. EN DES-EP 4.04, TVA, "Squadcheck Proc'.es~,"'9, fESB 840426
217],'04/24/84)

12. Mechanicall Design Guide DG-M5. 1.1, "Operational Modes Analysis foriPiping
Systems," Original Issue, [no RIMS numb«sr], (08/ll/76)

13. TVA NEP-5.2, "Review,," 'RO, Tll'B-61, Lno RINS number], (07/01/86)

14. Bechtel RFI WBN-149, (01/22/87)

15. Calculation, TVA, "CVCS Operating Modes for Problem 0600200-08-06"
(partial'ep'ly to RFI-160), 1TB-482-7, I.B26 850520 034], (05/20/85)

16. TCAB-247, (03/09/87)

17. TCAB-375, (12/08/87)

C.04 Element 218. 1 BFN

l. BFN-50-712, TVA, "Detailed Design Criteria„ Seismically Qualifying Field
Run Piping (sizes 1/I? through 2 inches)" ('TTB 178, Vol. 2,
842 860103 505), R'0, (ll/29/72), R4, (11/27/85) e

C.05 Element 218.1 BLN

CEB 76-11-C-R3, "C'EB Report: Bellefonte Nuclear Plant Alternate Criteria
for Pipincl Analysis and Support," (proposed revision) (TTB 327-5, Vols. 5
and 6), L'no RIMS number], .(no date)

2. BLEP-20, '"Be'1lefonte Engineering Project, Pro'ject Manual: Program for
Alternate Analysis Fix: Reviewing, Verify'ing ar'>d Doc'umenting,"
(TTB 472-2), [no R,IMS number], (not issued).

,'e06

Element 218.I? WBN

1. Pi pe supports from the following isometrics:
47W464-251/RO 06002(m-04-09/R908
47W435-222/Rs? 47W435-267/R2
47W435 220/R5 47W435-273/R2
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2. Stress analysis input information for:
o Problem 600-200-06-01 for node point 71, [no RIMS number], (03/10/83)
o Problem 600-200-09-02 for node points -C98 through 113, R7, [no RIMS

number]
o Problem 600-250-09-02 for node points 119 through 370, RO, [no RIMS

number]
o Problem 600-200-07-02 for node points F19 through 186, (12/14/82),

f.no RIMS number]
o Problem 600-200-07-01 for node points 23 through 6, (12/82), [no

RIMS number]
o Problem 600-250-07-02 for node points N2 through 29C, Rl, [no RIMS

number]
o Problem 600-250-07-04 for node points 5 through V83, 12/84, [no RIMS

number]
4

3. Bechtel calculation PD-218-08, RO (06/10/86)

4.

5.

6.

Pipe. support calculations:
o 47A400-6-97,R1, [WBP 845010 016], (05/11/84)
o 47A400-1-31 RO, [B41 850417 951], (04/17/85)

"Detailed Design Criteria for Location and Design of Piping Supports and
Supplemental Steel in Category 1 Structures," WB-DC-40-31.9, R5,
(04/09/84)

Watts Bar Nuclear Plant Rigorous Analysis Handbook, WBN-RAH-208, RO,
(09/19/85)

C.07 Element 218.3 WBN

WB-OC-40-31.7, "Watts Bar Nuclear Plant, Detailed Design Criteria,
Analysis of Category I and I(L) Piping systems," R7, [842 860129 501],
(01/21/86)

2.

3.

CEB-EP-21.43, "Documentation of ASME Class 2 and Class 3 Riqorous Piping
Analysis," Rl,, [842 851219 503], ( 12/13/85)

ANSI N45.2.11-1974, "guality Assurance Reauirements for the Desian of
Nuclear Power Plants"

4. OEP-07, "Office of Engineering: Calculations," RO, (TTB 2), (01/15/86)

5. OEP-10, "Office of Engineering: Review," RO, (TTB 2), (08/30/85) I

6.

7.

WB-OC-40-31.3; "Watts Bar Nuclear Plant, Detailed 'Oesiqn Criteria for
Assignment of Responsibility for Analysis, Support, and Fabrication of
Piping Systems," (TTB 2), R2, [ESB 841012 201], (10/04/84)

WBN-RAH-400, "Watts Bar Nuclear Plant, Rigorous Analysis Handbook, Class
2 and 3 Analysis: Watts Bar Nuclear Plant Rigorous Analysis Checklist,"
(TTB 5) ~ R3i (B41 851113 020]s (11/13/85)
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9..

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

WBN-SAH-400, "Watts Bar Nuclear Plant, S.implified Analysis Handbook,,
Class 2 and 3 Analysis, Watts Bar Simplified Analysis Checklist,"i (TTBi
5), Rl, [841 860314 012], (03/14/86)

OEP-SEP 82-18„"'Special Engineer'ing Procedure, Watts Bar Nuclear 'Plant',
Program for Alternate Analysis Fix - Coordinating, Oocumenting,

and'erifying,'"(TTB 11), R3, [85051400032], (no date)

EN OES-EP 3.03, "Engineering Procedure, Oesign Calculations,," (T7B
2),'ESB840426 2'10], (04/24/84)

CEB-EP 21.12, "Class 2 and 3 Piping Analysis," R3, [ESB B31205 201])
(12/01/83)

CEB-EP 21.42, "Piping Analysis Verification fair ASME Class 1, 2,,and 3,

(Rigorous or Alternate)," Rl, [B42 851219 502], (12/13/85)

WBEP-EP 43.21., "Alternate Analysis of Piping Systems - Oocumentinq and
Verifying,'" (TTB 2), RO, (01/09/86)

Calculation 26109 Checklist (WBN-RAH-400), (TTB 22), [no RIMS nurAbei],
( 12/01/83)

Calculation 0317 Chiecklist (WBN-RAH-400),, (TTB 2i?), [no RIMS number],
(05/23/84)

Calculation N3-31-A45A Checkl'ist (SAGS/OAGS), (TTB,22), [no RIMS numbe'rj,
( 12/10/83)

Calculation 0600200-Ol?-Ol Checklist (source not identified), [no RIBS
number], .(112/07/81), (Reply to RFI 058)

Calculation 6801 Checklist (WBN-RAH-400),, [no RIMS number], (Reply to RFI
061),

Calculation N3-33-R07 Checklist (OEP 82-'l8), (Reply to RFI 061)

Calculation 0600200-Oi?-01, RB„ [CEB 840320 007], (03/20/84)

TPIPE Computer Output,, TVA Calculation 0600200-02-01; RB, (TTB 235-6)

Listing, TPIPI= Computer Model Input, TVA Calculation 0600200-02-01, 'R6',

(TTB 67-7)

Calculat.ion 7729 Checl<list (SAGS/DAGS), (TTB 22)„[no RIMS number],
(02/26/83)

Calculation 6214 Checl<list (SAGS/DAGS), (TTB 22),, [no RIMS numbers],
(03/01/83)

TCAB 239, 03/06/87

I
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C.OB Element 218.4 SQN

TVA memo from D. W. Wilson to J. A. Raulston, Chief Nuclear Engineer,
[B25 860514 015], (05/14/86): SCR-SQNCEB8613 (SCR attached)

2.

3.

4.

5.

6.

7.

8.

10.

12.

13.

14.

15.

Engineering Report, Rev. 1, [SOl 860509 977], (05/09/86): SCR SQNCEB8613

RO

TVA memo from K. L. Hogg to Dave Wilson, [no RIMS number], (04/29/86):
SCR [SQN]CEB8613 and 8614

TVA memo from K; L. Hogg to T. C. Cruise, [no RIHS number], (04/17/86):
SCR SQNCEB8613 and 8614

Enqineering Report, Rev. 1 (not approved): SQNSWP8215 RO

Nonconformance Report, SQNSWP8222, [SWP (82?) 1221 023], (revision not
shown), (12/21/82)

TVA memo from John A. Raulston to T. G. Campbell, [RIMS number not
legible], (ll/26/82, attached: SQNSWP8215 and failure evaluation)

TVA memo from W. B. West to Dave Wilson et al., [no RIHS 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 .'manual, SQN-AA-001

(preliminary copy of RO) (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)

Alternatelv Analyzed Pioing Review Program, Phase I, 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-OOl, RO,

(07/Ol/86)

Alternate Analysis Review Program, Pipe Stress and Support Design
Screening and Evaluation, Load Combinations, Allowable Stress and

Al lowable Loads, SQN-AA-003, RO,

(07/09/86)'744D-R6
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Sequ'oyah Nuclear Plant, [TVA reply to] NR'C Technical Information, Request,
on Inter im Acceptance Criter i a, Ci Nil Engiheei inq Programs
3S10 860812 831], (tr ansmitted 08/12/86)

Alternate Analysis Review Program, Evaluation of Piping for AnchOr i

Movement Load Cases, SQN-AA-005, Rev. 0 (06/30/86)

Alternate Analysis Review f'rogram, InStructions for Pipe
Support'DeSiq'n,'QN-AA-009,,

Rev. 1 (08/9/86)

Alternate Analysis Review Program, Program Description,
SQN-AA-001,'ev.

0 (7/7/86)

Alternate Analysis Manual, Documentat'ion of Alternate Analysis P<hckaqes,
SQN-AA-002,, Rev. 0 (06/2'8/86)

Alternate Analysis Review Program, General Guidelines for
Case-bV-Case'valuationof Piping for Ueadweight and Seismic Load Cases, SQN-AA-004,

LB25 860708 013], (06/18/86)

Alternate Analysis Review Program, Evaluation of Piping for AnchOr i

Movement Load Cases, SQN-AA-005, RO, (06/30/86)

Alternate Anal.ys,is Review Program, Evaluation of Piping for Phase I
Issues, SQN-AA-006„ Rev'. 0 (07/04/86)

Alternate Analysis Review Program, Procedure for Scoping, SQH-AA'007,
Rev. 0 (07/04/86)

Alternate Analysis Information Bulletin No. SQN-AABU-010, Rev. 0
(07/12/86): Evaluation of Spacing ViOlations and Embedded PlateS

Alternate Analysis Information Bulletin No. SQN-AABU-013,, Rev. 0
(07/12/86): RigIid Response

Alternate Analysis Information Bulletin No. SQN-AABU-14, Rev. 0,
[B25 860712 011], (07/12'/86): Seismic and Thermal Anchor Movement

TCAB-034, Corrective Actiori Plan (CAP) for,Element 218.4 (8), ( lc/18/86),

0

C.09 Element 218.4 WBN

OE-SEP 82-'18, "Proqram f'r Alternate Analysis Fix - Coordinating,',
Documenting, and Verifying„" (TTB 011) [850514 00032], (RO: 09/17/d2;,
R3: no da'te)

37440-R6 11/25/87
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2. SWP-EP 43.21, "Alternate Analysis of Piping Systems - Documenting and
Verifyinq," (superseded by C.09.03) (TTB 263-4) [ESB 830103 210 as per
IOM 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. WBN-SAH-400, (TTB-5) [841 860314 012] (RO: 12/27/84; Rl: 03/14/86)

6. WBN-SAH-100, Watts Bar Nuclear Plant, Simplified Analysis Handbook,
title: General Handbook Policy (TTB 253-4) RO, [CEB 841207 012],
(12/07/84)

7 CEB-EP 21. 12, "Class 2 and 3 Piping Analysis," (TTB 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," (TTB 2) [842 860129 501], (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)

ll. WBN-RAH-202, RO, "Analysis Boundaries and Decouoling Criteria," (TTB 5)
[841 850920 001] '(09/20/85)

12. WB-DC-40-31.7, R7, "Analysis of Category I and I(L) Piping Systems,"
(TTB 2) [842 860129 501], (01/21/86)

13. CEB-EP 21. 12, R4, "Class 2 and 3 Piping Analysis," (TTB 327-5, Vol. 2)
[842 851219 501] (12/13/85)

la. 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 085], (prep. 11/13/81)

17. NCR 4164R,(TTB 219-3) [WBN 820615 110], (initiated 06/ll/82)

18. NCR WBNSWP8252, R2 (for R3, see 21) (reply, RFI 066) [WBP 830919 019],
(oreo. 09/15/83)

3744D-R6 11/25/87
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19. ECN 3213 (TTI3 219-3) [SWP 830120 526], (Oll/20/83)

20. ECN 4807 (TTI3 219-3) [WBP 840510 518], (05/03/84)

21. NCR WBNSWP8252, R3 (for R2'!, see 18) (reply, RFI 066), (prep. 04/18/85)

22. PIRWBNCEB8646, "Prob'lem Identification Rep'ort" (rePly, RFI 391)
[841 860411 035], (approved 04/11/86)

23. TVA calculation 74202,,RO, (TTB 241) [CEB 850206 956], (02/06/85)

24. TVA calculation 7203,, RO, (TlB 241), [WBP 840710 020], (07/09/84)

25. TVA calculation 0302'I, RO, (TTB 241), [841 851021 958], (10/21/85)

26. TVA calculation N3-62-A20R, RO, (TTB 24i), [WBP 831025 040], (10/25/83)

27. 0600200-02-01, RB, TVA calculation, (TTB-235), [CEB 840320 007],
(03/20/84)

28. TCAB 265, 03/12/87

29. TCAB 374, 11/13/87

C.10 Element 218.4 PFN

Bechtel (North American) Power Corporation, Rob 16985-007, "Browns Ferry
Nuclear Power Plant, Report on Technical Review of TVA Program to
Implement NRC Bulletin 79-14"'TTB 176-2[2], 841 860107 008), (12/85)',

BFEP-PI 85-01, TVA, "Implementation of NRC-OIE Bul'letins 79-02/79-14 for
Browns Ferry Nuclear Plant," Rl (draft) (TTB 176-2[6], no RIMS number),
(01/06/86)

Ck

3 ~

4.

5.

r3FEP-PI 86-05, TVA, BFN, "5RC-OIE Bul,'letin 79-02/79-14 Program Doc<rmeht
for Brown.'erry Nuc'lear Plant," (TTB 176-2[9], B22 860805 011),
(07/29/86',I

r3FN-50-0707, TVA, "Oetailed Oesign Cr';iteri'a for'An'aly'sis of As-Built
Piping Systems" (TTB 178, Vol. 1, B42'85O50'1 501), RO, .(08/11/80), R3,
(04/17/85)'F

RMI-99„TVA,,BFN, "Instructions for the Implemeintation of [hand malrked
"Phase I "] NRC IE Bulletin 79-14, Units 1, 2, and 3" (TTB 176-2[7],, no
RIMS number), (hand-rnarkedl copy of 11/15/85 issue)

e
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6.,

7.

9

10.

12.

13.

14.

15.

16.

17.

19.

29.

BFEP-PI 85-06, TVA, "Implementation of NRC-OIE Bulletin 79-14 Phase II
Verification for Browns Ferry Nuclear Plant," (TTB 176-2[10], no RIMS
number), (no date)

BFH-50-0711, TVA, BFN, "Detailed Design Criteria for Analysis of Torus
Attached Piping (Long-Term Torus Integrity Program)" (TTB 178, Vol. 1,
B42 850719 502), RO, (07/27/82) s R2, (07/12/85)

BFN-50-712, TVA, "Detailed Design Criteria, Seismically gualifying Field
Run Piping (sizes 1/2 through 2 inches)" (TTB 178, Vol. 2,
B42 860103 505), RO, (11/29/72), R4, (11/27/85)

EN OES-SEP 81-02, TVA, BFN, "Special Engineering Procedure,
Implementation of NRC-OIE Bulletin 79-14 for I.BFN]" (TTB 208, Vol. 6,
CEB 811221 014), (12/21/81)

CEB- 83-34, TVA, "[BFN] Torus Integrity Long-Term Program, Plant Unique
Analysis Report" (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" (TTB 178, Vol. 1, ESB 840621 205), RO, (07/24/80), Rl,
(06/20/84)

DIM-BFN-50-D707-3, TVA, "Design Input Memorandum Analysis of As-Built
Pioing Systems, BFN-50-0707" (TTB 178, Vol.l, B41 861124 017), (ll/24/86)

OIM-BFN-50-712-1, TVA, "Design Input Memorandum for Seismically
Oualifying Field Run Piping (sizes 1/2 through 2 .inches), BFH-50-712"
(TTB 178, Vol. 2, 841 861124 008), (11/24/86)

Enqineering Reoort, re SCRBFNCEB8520, RO, (TTB 204-3, 860106 00531),
|825 8512?? ???], (approved 12/24/85)

Significant Condition Report SCRBFNMEB8605, (TTB 204-3, 844 860703 007),
(07/01/86)

ECN P0392 (TTB 208-5, TOP 811009 500), (02/26/81),

ECN P0880 (preliminary) (TTB 208-5, no RIMS number), (04/29/86)

ECN P0881 (oreliminary) (TTB 208-5, no'IMS number), (04/29/86)

ECN P0859 (TTB 208-5, B22 860625 500), (prepared 02/05/86)

TVA, "Failure Evaluation/Engineering report" (re NGR BFNNEB8401 Rl),
f'NEB 840814 267], (08/14/84)

3744D-R6 11/25/87
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

BFNNEB8401, TVA, Nonconformance ReIpokt,!'YTPi-359-'4) [CEB 840'605 011],
R2,'05/30/84)

"Nonconformance Report Completion Verification Sheet" (re NCR BFNNEi3840l,l
R2), (TTB 359-4) [no RIMS number], (08/03/84)

SCRBFNCEBG.l20,, Signif leant Condition Report (reply to RFI 1104,
telecopied 03/16/87 08:45) (no T'lB 'number, 841 851112 016), (ll/06/85)

67 M 47W458-211, Rl, ilVA, O~rawinq [no RIMS number] (reply, RFI 1226)
(06/11/82)

67 M 47M403-206, R2, TVA, O~rawing [no RIMS number] (reply, RFI 1226)
(07/17/84)

67 M 47W403-207, R2',; ilVA, O~rawing [no RIMS number] (repl.y, RFI 1226)
(07/17/84)

67 M 47W403-208, R3, TVA, Drawing [no RIMS number] (reply, RFI 12'26)
(02/21/85)

67 M 47M403-209, R3, TVA, Drawing [no RIMS number] (repl.y, RFI 12'26)
(09/05/84)

67 9 47W403-2'l0, R2', TVA, Or awing [no RIMS nuinber] (reply, RFI 1226)
(07/17/84)

67 M 47W456-2'll, R2', TVA, Drawing [no RIMS number] (reply, RFI 1226).
( 12/16/85)

67 M 47M455-206, Rl, 'll'VA, Orawing [no RIMS number] (reply, RFI 1226)
( 12/22/86)

67 M 47W920-207; Rl, TVA, Orawinq ['no RIMS 'number] (rep,ly, RFI 1226)
(07/25/84)

N1-373-5R, TVA, calcu'lation (-1TB 312-17) „[BWP 840817 102], R3, two
volumes (08/17/84)

N1-064-6R, TVA, calculation (TTB 312-17) „[CEB 841227 759], R3 (12/21/84)

N1-264-4R, TVA, calculation (1'TB 312-17) „[822 861112 104], RS (ll/12/86)
Nl-175-1RA; TVA, calculation (TTB 312-17), [B22 851231 102],,'RG,
( 12/31/85)

N1-371-3R, TVA, calculation (1'TB 312-17) „[ICEB 841227 765], Rl (12/21/84)

0
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38.

39.

40.

41.

N1-273-2R, TVA, calculation (TTB 312-17), {.B22 861219 152], R3 (12/19/86)

67 M 4TA458-209, R3, TVA, Drawing Lno RIMS number] (reply, RFI 1226)
(03/10/86)

67 M 47W458-210, R3, TVA, Or awing {.no RIMS number] (reply, RFI 1226)
(OS/09/S6)

TCAB-490, 08/13'/87

C.ll Element 218.4 BLN

OC-N4-50-0717, "General Design Criteria, Bellefonte Nuclear Plant:
Design of Safety-Related Piping Supports and Supplemental Steel,"
(TTB 327-5, Vol. 2), {B42 851112 525], R4, (10/22/85)

2. OC-N4-50-0725, "Bellefonte Nuclear Plant, General Design Criteria for
Assignment, Support, and Fabrication of Piping Systems," (TTB 327-5,
Vol. 2), {ESB 831115 217], (RO, 01/27/76; Rl, ll/09/83)

3.

4.

5.

6.

7.

9.

"Fragnet for FY 87 Milestone and Alternate Analysis Fix," sheet 1,
(attached to Ref.. C.ll.01 abbve), { no RIMS number], (no date)

CEB-EP 21.42, "Piping Analyses Verification for ASME Class 1, 2, and 3

(Riaorous or Alternate)," (Tl'8 327-5, Vol. 2), Rl, {.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), Rl, {842 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'4.76 "Bellefonte Design. Project, Engineering Procedure:
Component Supports - Analyses, Design, Procurement, Fabrication, and I
Installation," (TTB 327-5, Vol. 2), {.ESB 831019 205], (RO, Ol/09/79; R3,
11/01/83)

CEB 76-11, "CEB Report: Bellefonte Nuclear 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.ll.7) (TTB 327-5, Vol. 4), RO, ~ I

{ no RIMS number], (09/30/85)
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10.

12.

13.

14.

15.

17.

19.

20.

21.

BLEP-20, "Bel1efonte Eng'Ineiering Pr6je'ct,'r'oject'!manual: Program for
Alternate Analysis Fix;: Reviewing, Verif'ying and Documenting,"
(TTB 327-5, Vol. 4), [no RINS'umber], (not issued) (see also Ref.—
C. 11. 17)

CEB 76-11-C-R3, "CEB Report: Belllefonte Nuclear Plant Alternate iCriter ia
for Piping Analysis and Supiport," (proposed revision to Ref. C„11.08)
(TTB 327-5, Vols„5 and 6), Lno RIHS number], .(no date) (See also Ref.
C.11.8 above.) I

BLEP-08, "Engineering Pr ocedure, Bellefonte Engineering Projiect,
Verification of As-Constructed Input Information for Nonrigorous Seismic
Analyses of Safety-Related Piping Systems," (Rl supercedes BLP-EP 44.78,
RO), (TTIB 347-3), [842 850411 50()], (RO: 1'I/21/8'0, Rl: 04/24/85)

I

N4-50-0754, "Bel'lefonte Nuclear Plant, General Design Criteria for the
Classifiication o<F Piping;; .Pump's, Valve's, a'nd Vessels," (TTB 347-2, Vol„
6) [ESB 840927 203] (RO: 07/18/77, Rl: 09/17/84) (duplicated at Ref.
C. 11. 18)

N4-50-D744, "Bel'lefonte Nuclear Plant, General Design Criteria for
Identifiication os Mechanical Safety-Related. Systems and Components," (TTB
347-2, Vol. 6) fESB 840927 202] (RO: ll/30/77, Rl: 0'9/17/84)

N4-WE-'0740, R2, Detailed Oesiqn. Criteria, "Equipment and Fldor Drainage
System" (TTB 347-2, Vail. 5), (805 861719 501], (12/18/86)

N4-50-0711, General Design Criteria, 'Bellefonte, Nuc1lear Plant, "Detailed
Analysis anid Seismic (iualification iof Category I and I(L)
Piping Systems" (TTB 347-2, Vol. 1) L842 85'I112,524], originial issue,
(08/08/75), R3, (10/17/8!5)

Bl EP-20, "Bellefonte Engineering Project,, Project, !1anual: Program for
Alternate Analysis Fix: R'eviewing; Verif'ying andi Documenting,"
(TTB 472-2), [no RI"1S number], (not issued) (a later version of that
provided as C.,ll. 10 above)

N4-50-0754, "Bellefonte Nuclear Plant, General Design Criteria for the
Classification of Piping, Pumps, Valves, and Vessels," (TTB 381-6), LESS
840927 203], (RO: 07/18/77;, Rl: 09/17/84)'(duplicated at Ref. C. 11. 13)

ECN 2487, "Enginieering Change Notice, Cover Sheet,.'-'TTB 383-5), [BLP
830825 013II. (08/31/83)

SCRBLNCEB8509„".Significant Coindition Report," (TTB 375-4)
$ 841 851018 007] (10/18/85)» .» ~

PIRBLNCE886i31„"IProblem Identif ication Report," (TTB 375-4)
$ 841 861025 002] (09/22/86)

0
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

P IRBLNCEB8626, "P rob 1 em Ident ificat ion Report, " concerns:
analysis problems were issued without a documented

procedure . . .," (TTB 402-17), [B41 860805 008] (approved 08/05/86)

Engineer ing 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) [821 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)
[B21 860530 823], (prep. 02/04/86)

NCR BLNCEB8307, "Nonconformance Repor t," concerns: thermal modes,
(TTB 470-1) [CEB 831205 007] (prepal ed 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),
[B41 851220 016], (approved 12/20/85)

PIRBLNCEB8626, "Problem Identification Report," concerns: ". . . analvsis
problems were issued without a documented procedure . . .," (TTB 327-5,
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, (TTB 381-7), [BLP 821112 023], ( ll/09/82)

BLNCEB8411, "Nonconformance Report" concerns: welded attachments to
intensified components in violation of CEB 76-11, (TTB 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" concerns: wrong allowable luq
stress, (TTB 381'-7), [CEB 840409 007], (04/09/84)

BLNCEB8205, "Nonconformance Report" concerns: no flange evaluations,
(TTB 383-5), [CEB 820521 001], (05/13/82)

'7440-R6
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34.

'35.

36.

37.

38.

39.

40.

41.

42.

43 ~

44.

45 ~

Memo, to 3. P. Wooten, from W. A. English, "Bellefonte Nuclear Plant-
NCR BLNBLP8404 - IFailure to Ensure Thermal .Gap Requirements in Support
Designs, "(TTB 383-5), [Bl P 84Cl621 015], (06/18/84)

88 M 3GB0054-00 (series of drawings,~ proposed revisions to C.ll.67'),
'SeismicCat,. I Structures, Mechanical, Seismic Support, Process Pipe

2-1/2 [inches] through 6 [inches] Dia, Requirements and Guidelines for
Locating and Designing Seismic Supports for Cat. I. 8 I(l )A Piping Systems
2-1/2 i jnches] thru [sic] 6 [inches] Dia in Category I Structures,"
(TTB 327-5, Vol. 4), [no RIMS number], (dates and revision number vary
from sheet t,o sheet)

BLN-NB-0054-19„ RS, calculation, "Chemical Addition ll Boron Recovery
System," (TTB :391-5) [BLP 850218 240] (no date)

4

BLN-NS-0053-09„R2, callculation, "Reactor Bldg. Spray (NS) Piping
Analysis, NaOH Tank Loop '.Sea.l, Unit 2, " (TTIB 391-5) [BILP 840214 245]
(02/14/84)

BLN-KC-0053-28,, R5, ca'Iculat,ion, "Alter'nate Analysis - Component Cooling
System, Waste Gas Compressor Discharge~" (TTB 391-5) [BLP 850221 207]
(02/21/85) (for p. 27, see Ref. C.11.39) I

Page 27 of calculation BLN'-KC-0053-2'8 (TTB 403-'2) '[no RIMS no.], (RO,
11/24/78, R5, 02/12/85) (see a'iso Ref. C.11.38)

S K 0478-NB-116, R2, drawing, "Reactor Bldg. Unit 1, Chemical Addition 3

Boron Recovery System Elev. 622'0 [i:nches],":.(TTB 391-5) [no RI1'1S numbelr]
(08/31/82',)

S K 0455-KD-03F, drawing, "Aux,. Bldg.,'Mecha'nical„'ontrol Rod Drive
Cooling System," (TTB:391-5) [no RIMS number] (02/28/83)

S K 0455-KD-04IF, drawing, "Aux, Bldg., 'Mecha'nical„'ontrol Rod IDrive
Coolirig System," (TTB:391-5) [no RIMS number] .(02/28/83)

88 M 3AHCI478-NIB-81F„RO, drawing, "RIeacttol Bldg. Unit 1, Chem. Add. E

Boron Rec. Sys., El., 622'-0 [inches], Tab'le of Support Loads„" (TTB
391-'5) [no RIMS number'3 (06/30/82)

Calculation„ TVA, Bellefonte units 1'and 2, " Instrument Line Tubing
Suooorts - Allowable Loads," (TTB-475-3) [B21 850809 422], ('l0/09/85)

88 M 3BHCI455-K0-02F,, RO, draiwing, "Aux> Bldg'., Mechanical - Control Rod
Drive Cooling System, Table of Suppolrt Lohds, '< (TTB 391-5) [no RIMS
number] (04/14/83)

0
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46.

47.

48.'9.

50.

51.

52.

53.

54.

55.

56.

57.

58.

88 M 3BH0419-NV-38, RB, drawing, "Alternate Analysis, Units 1 and 2,
Makeuo.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," (TTB 391-5) [no
RIMS number j (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 3BH0419-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 RIMS 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, Rl, drawing, "Units 1 8 2, Makeup and Purification
System, Table of Support Loads," (TTB 391-5) [no RIMS number] (09/12/85)

85 3AH0478-NB-18,R9, drawing, "Auxiliary Building, 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, " (TTB 391-5) [no RIMS number] (08/14/85)

88 M 3AH0478-NB-20, RB, drawing, "Auxiliary Building, Units 1 and 2,,
Mechanical, Chemical Addition and Boron Recovery System," (TTB 391-5) [no
RIMS number] (10/06/86)

88 4l 3AH0478-NB-21, R5, drawing, "Auxiliary Buildi,ng, Units 1 and 2,
Mechanical, Chemical Addition and Boron Recovery System, Table of Support
Loads, " (TTB 391-5) [no RIMS number] (10/31/84)

88 M 3BH0416-NS-02, R3, "Auxi1 i ary Building, Uni t 2, Reactor Bldg. Spray,
Table of Suoport Loads," (TTB 391-5) [no RIMS number] (03/06/84)

88 M 3BH0456-KC-14, R5, dr awing, "Units 1 and 2, Component Cooling
System, Table of Support Loads," (TTB 391-5) .[no RIMS number] (ll/03/84)

3744D-R6 11/25/87
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68,

88 M 3BH0456-KC-15, R5,, drawing, "Units 1 and 2, Component Cooling
System, Table of Supoort Loaids„" (TTB.391+5) {no RIMS number j (11/03/84)

88 M 3BH0456-KC-16, R9,, drawing, "Unitd 1 and 2, Component Cooling
System, Table of Support Loads," (TTiB 391i5) [no RIMS number'] (dat'e
illegible)
BLN-NV-0053-15,, R2, ca'iculation, "Alternate Analysis, Makeup and
Purification System," (TTB 391-5) {no RIMS number] (i33/28/85)

88 M 3GB0053-00 (series of drawings, pr'oposed revisions to C.ll.68),
'SeismicCat. I Structures, Mechanical, Si~ismic Support, Process Pipe 2,

{inches] Oia ii Less„Requirements ariid Guidelina!s for the Design and
Installat,ion or Seismic Supports forl Cat. I E I~(L)~A Piping 2 [inches] 8

Less in Category I Structures," (TTB 327-5, Vol,. 4), {no RIMS numberj,
(dates and revision number vary from sheet to sheet)

TCAB-643, 08/13/87

/CAB-635, 08/06/87

McMahan, S. O., Rasbury, E. W., Consumo, N. F. (TVA), "Review of
Alternate Anal,ysis f'r Belleforite Nuclear Plant,," {no BRIMS number),
(.10/17/84)

TVA writt,en reply to Bechtel RFI 1501, (03/30/87)

88 M 3GB0054-00 (series of drawings), '"Seismic Cat. I Structures,
'echanicail,Seismic Supoort, Process Pipe 2-1/2 i„inches] through

6 {inches] oia, Requirements and'ui'de'!ines for, Locating and Designing
Seismic Supoorts for'at. I 4 I(L)A Pioing Systems 2-1/2 {inches] 'th>'u

'sic]6 {inches] Dia in Category I Sitructures," (TTB 327-5, Vol. '2),:no
RIBS number j, (dates and revision numbers vary frOm sheet to sheet)

88 M 3GB0053-00 (series of dr awings), "Seismic Cat;egory I
Structur'es,'echanciail,Seismic Suooort, Process Pipe 2 {inches] Oia 8 Less,

Requirement s and Guidelines. for the Design and Installation Of Seismic
Suooort f'r Cat. I and I(L)A Pioing 2 {inches] 8 Less in Category I
Structures,"'TTB 327-5, Vo1i. 2), [no RIMS number], (dateS and revision
numbers vary from sheet to sheet)

C. 12 Element 218,.5 BFN

Bechtel (North American) Power Corporation, Job 16985-007, "BrownS Furr'y
Nuclear Power Plant„ Report on Technical Review of TVA Program to
Imolement, NRC Bulletin 79-14" (TTB 176-2{,2]), [B4'I 860107 008], ( 12/85)
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2.

3.

4.

5.

7.

8.

9

10.

12.

13.

TVA memo from J. P Stapleton, Project Engineer, (BFEP, DNE) to M. R.
Brown, Programs Manager (ECTG, MBN, ONP), "Nuclear 'Manager's Review Group
(NMRG) Report I-84-33-BFN - Investigation of BFN Piping and Support
Design" (TTB 176-2[4]), [822 860912 201], (09/12/86)

BFEP-PI 85-01, TVA, "Implementation of NRC-OIE Bulletins 79-02/79-14 for
Browns Ferry Nuclear Plant," Rl (draft) (TTB 176-2[6]), [no RIMS number],
(01/06/86)

BFEP-PI 86-05, TVA, BFN, "NRC-OIE Bulletin 79-02/79-14 Program Document
for Browns Ferry Nuclear Plant," (TTB 176-2[9]), [822 860805 011],
(07/29/86)

BFN-50-D707, TVA, "Detailed Design Criteria for Analysis of As-Built
Piping Systems" (TTB'78, Vol.l), [B42 850501 501], RO, (08/11/80), R3,
(04/1 7/85)

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[7]), [no
RIBS number], (hand marked copy'f ll/15/85 issue)

BFEP-PI 86-06, TVA, "Implementation of NRC-OIE Bulletin 79-14 Phase II
Verification for Browns Ferry Nuclear. Plant," (no revision number) l
(TTB 176-2[10]), [no RIMS number], (no date)

BFN-50-0711, TVA, BFN, "Detailed Design Criteria for Analysis of Torus
Attached Piping (Long-Term Torus Integrity Program)" (TTB 178, Vol. 1),
[842 850719 502], RO, (07/27/82), R2, (07/12/85) I

BFN-50-712, TVA, "Detailed Design Criteria, Seismically (jualifying Field
Run Piping (sizes 1/2 through 2 inches)" (TTB 173, Vol. 2),
[B42 860103 505], RO, (11/29/72), R4', (l l/25/85)

Report 0600002; "Browns Ferry Nuclear Power Station, Earthquake and Dead

Load Criteria for Small Diameter Piping," Engineering Data Systems, San

Francisco, CA (TTB 204-3), [no RIMS number], (01/10/70)

TVA Corporate Plan for Browns Ferry (draft), (TTB 176-2[1]), (12/16/86)

BFN-50-713, TVA, "Detailed Design Criteria for Seismically gualifying
Field-Run Tubing (sizes 1/4 through 1-1/2 inches)" (TTB 178, Vol. 2),
[ESB 840829 202], RO, (11/17/81), R2, (08/27/84)

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.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

1a

CEB-83-34, TVA,, "[BFN] Torus Integrity Long-Term Program, Plant Unique
Analysis Report" (TTB 208, V'ol.,5), [CEB 841210 008], 'RO, (12/21/83), 'R2',
( 12/10/84)

BFN-50;D706, TVA, "General Design Critdrih fear 'thk Tbrus Integrity
Long-Termi Proqram" (TTB 178, Vol. 1), [ESB 840621 205], RO, (07/24/80),,
Rl, (06/20/84)

DIM-BFN-50-0707-3, TVA,, "!Design Input Membrahdum Analysis of As-Bu'ilt'.
Piping Systems,, BFN-50-0707" (TTB 178, Vol. 1), [841 861124 017],
(11/24/86)

DIM-BFN-50-712-1, TVA, "Design Input'emorandum for'eismically
Qualifying Field Run Piping (sizes 1/2 through 2 inches), BFN-50-712'"
(TTB 178, Voil. 2), [841 8i61124 008], (11/24/86)

CEB-84-20, TVA,, "'Stress Intensificationi Factors for Browns Ferry,
Sequoyah, Matts 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 Nucllear Plant, Rigor'ous Analysis Handbook,," (TT'8
204-04[2]), [no RIMS number], (no date)

OEP-7, TVA, Office of Engineering, Engineering Program Directive,
"Calculations" (TTB 2) [no RIMS number], RO, (04/26/87)

OEP-16, T'UA, Office of Engineering, IEngineering Program Oireotive,
"Design Records Control" (TTB 2) [no RIHS number], R(), (04/26/87)

NEP 3. 1 (was OEP-07), TVA Division of Nucl'ear Engineering, Nuclear
Engineerinq Procedure, "Calculations"'TTB 61 4) [B05 860701 003], RO,
(07/01/86)

NEP 1.3 (was OEP-'l6), TVA Oivisio'n of Nuclear Engineering, Nuclear
Engineering Procedure, "Records Control" (TTB 61 4) [no RIMS number], RO,
(07/01/86),

"iPR-751, MPR Associates,, "Mark I Con(ainmeInt Program Augmented Class 2/3
Fatigue Evaluat.ion.'lethod anid Results rior Typical orus At.acned and iS/RV
Pipinq Systems," [no RIMS number], ('ll/82) l

N1-373-5R, TVA, calculation (TTB 312-'l7), [BWP 840817 102], two vo'lumes,
R3, (08/17/84)

N1-064-6R, TVA, calculation (TTB 312-17), [CEB 841227 759], R3, (12/21/84)

N1-264-4R, T'UA, calculation (.TTB 312-17), [822 8611.12. '104], R5, (1'I/12/86)
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28.

29.

30.

31.

N1-175-1RA, TVA, calculation (TTB 312-17), [822 851231 102], R8,
( 12/31/85)

Nl-371-3R, TVA, calculation (TTB 312-17), [CEB 841227 765], 'Rl, (12/21/84)

N1-273-2R, TVA, calculation (TTB 312-17), [822 861219 152], R3, (12/19/86)

Comouter output for TVA calculation NI-64-6R, TVA microfilm roll 50407
('eply, RFI 1234) [no RIMS number], (no date)

32.

33.

Comouter analysi

Computer analysi

s for Calculation Nl-064-6R (reply, RFI 1234)

s for Calculation Nl-175-1RA (TTB 351)

34. 67 M 47W458-209, R3, TVA,, drawing [no RIMS number] (reply, RFI 1226)
(03/10/86)

35.

36.

37.,

38.

39.

40.

41.

42,

43.

44,

67 M 47W458-210,
(08/09/86)

67 M 47W458-211,
(06/11/82)

67 M 47W403-206;
(07/17/84)

67 M 47W403 207~
(07/17/84)

67 M 47W403-208,
(02/21/85)

67 M 47W403-209,
(09/05/84)

67 M 47W403-210,
(07/17/84)

67 'i 47W456-211,
(12/16/85)

67 M 47W455-206,
( 12/22/86)

67 M 47W920-207,
(07/25/84)

R3, TVA, drawing [no RIMS number] (reply, RFI 1226)

Rl, TVA, drawing [no RIMS number] (reply, RFI 1226)

R2, TVA, drawing [no RIMS number] (reply, RFI 1226)

R2, TVA, drawing [no RIMS number] (reply, RFI 1226)

R3, TVA, drawing [no RIMS number] (reply, RFI 1226)

R3, TVA, drawing [no RIMS number] (reply, RFI 1226)

R2, TVA, drawing [no RIMS number] (reply, RFI 1226)

R2, TVA, drawing. [no RIMS number] (reoly, RFI 1226)

Rl, TVA, drawing [no RIMS number] (.reply, RFI 1226)

Rl, TVA, drawing [no RIMS,number] (reply, RFI 1226)

3744D-R6 11/25/87



TVA, EMPLOYEE CONCERNS
SPECIAL PROBRAM

REPORT NUMBER: 2'1800
REVISION NUMBERS

3'ageC-22 of 30

45. 67 rl 478458-114, R2„TVA, dzawing [no RIMS number3 (reply, RFI
1290)'6

TCAB-460, 07/26/87

C. 13 Element 218„6 WBN

List, Rigorous and Alternate analysis piping pz'oblems, TVA-WBN,
(TTB 220), Ino RIMS nurrrber], (Ol/27/87)

2. TVA, Watts Baz Nuclear Plant rigorous piping anal jrsis design calculations:

Problem No.
'230:U3:ZT
200-13-03
N3-62-2A
N3-7'0-2R
N3-74-llA
200-08-02
200-'03-01
N3-63-3A
200-02-01
CL I-250.-03-01

3. TCAB 240, 03/06/87

Revision

Rlo
R4
Rl
R12
R9
R14
RS
RS

Rl

Date
o67$ 7sb
02/08/85
O6/O4/S4
06/lg/8$
05/13/8$
ll/29/83
Og/2O/S$
01/30/8$
03/20/84
06/30/86

RIMS Accession Number

CE,B 850208 935
'EB 840604 Ot2.

841 850619 975
841 850513 965'BP 831129 408
841. 850920 959

'EB 850130 914'EB 840320 007'41 860904 009

TTB
237'37
237
237
237
237
231
237
237
'237

TVA, WBN Design Criteraa WB-DC-40-31.7,R7„ (TTB 2), [842 860129 5013,
(01/21/86)

TVA, WBN FSAR, Section.; 3.0, Volume 4,(TT13 2), [no RIMS number], (no
amendment number, no date)

6. TVA, Watts Bar Nuclear Plant
calculations:

alternate piping analysis design

Pr oh lcm No.
77fmr
N3-67-A10A
63201
N3-67-A27R
N3-62-A20R
7203
N3-63-AllR
N3-70-R06A
N3-62-02A
03021

Revision

Rl
Ro
Rl
RO
RO

RO

R2
RO

Ro

Date
027GET85
08/04'/86
02/16/85
05/18'/84
10/25'/83
07/09/84
12/21/83
10/02/84
12/21'/83
10/21/85

HEDS AcceSsion Number

84'1 860804 951
CEB 850222 919
',<BP 840514 007

'WBP 831025 040
WBP 840710 02'0
WBP 831221 053
CEB 841002 907

'WBP 8311221 060
841 851021 958

TTB
~$ 4 i

241~

241
241
241

241'41

241'241~

3744D-R6 11/25/87'



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 21800
REVISION NUMBER: 3
Page C-23 of 30

C. 14 Element 218.7 SQN

l. TVA, Sequoyah Nuclear Plant, Rigorous Analysis Handbook, Section
SQN-RAH-206, Rev. 0, (Att. 1 to reply to RFI 509, CEB 830825 008)
(08'/25/83)

2. TVA, "Review of Piping Analysis for Adequate Termination," SDR S048,
(Att. 2 to reply to RFI 509, B41 860227 003) (02/27/86)

3. TVA, Sequoyah Nuclear Plant, Alternate Analysis Review Program, "Program
Description," SQN-AA-001, (Att. 4 to reply to RFI 509, 825 860708 008)
(07/01/86)

4.

5.

TVA, Sequoyah Nuclear Plant, Rigorous Analysis Handbook, Section
SQN-RAH-401, Rev. 1, (Att. 5 to reply to RFI 509, 825 851115 001)
(11/15/85)

U.S. NRC, NUREG/CR-1980, BNL-NUREG 51357: "Dynamic Analysis of Piping
Using the Structural Overlap Method," 02/81

6. U.S. NRC, Standard Review Plan

7. TVA, Sequoyah Nuclear Pl ant, "Procedure for Detailed Analysis of Category
I Piping Performed by TVA, OEO-EP 21.10, Rev. 0," (TTB 212-8, no RIMS 0,
replacement copy), ( 10/30/75)

8. TVA, "Alternate Piping Analyses and Support Criteria for Category I
Piping Systems, Design Criteria No. SQN-OC-V-13-7, 4-1-73, Rgv. 2,"
(Reply to RFI 559[73, ESB 841012 203) ( 10/04/84)

9. TVA Drawing No. 47K435-60, R2 (04/22/81), (Reply to RFI 570, no RIMS ~)

10. TVA Orawinq No. 0600102-09-01, RB (Reply to RFI 570, no RIMS 8) (04/10/84)

ll. TVA Drawing No. 47K435-58, RO (02/27/78) (Reply to RFI 570, no RIMS 8)

12. TVA Drawing No. 47K435-53, R6 (07/05/84) (Reply to RFI 570, no RIMS ~)

13. TVA Drawing No. 47K432-50, R8 (07/05/84) (Reply to RFI 570, no RIMS —.'.)

14. TVA Drawing No. 47K406-57, R5 (ll/04/80) (Reply to RFI 570, no RIMS 0)

15. TVA Drawing No. 0600152-09-02, R5 (05/15/81) (Reply to RFI 570, no RIMS d)

16. TCAB-68, Corrective Action Plan (CAP) for Element 218.7(B), (01/26/87)
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C.15 Elemeht 218.7 WBN

TVA, Watts Bar Nuclear Pl ant Rigorous Analysis Handbook, Section
WBN-RAH-202: "Analysis Boundaries and Decoupling Criteria,," RO,
[B41 850920 0011 ] (09/20/85)

2.

3.

5.

7.

8.

9

CEB-EP 21.12'., "Procedure For a Detail Analysis of Category I and I(L)
Piping Systems„" IRO, (1TB-452-3), (12/12/78)

CEB-EP 21.12', "Class 2 and 3 Piping Analysis," R3, [ESB 831205 201],
(12/01/83)

WB-DC-40-31.7, "Analysis of Category I and I(L) Piping Systems,"'7,
[B42 860129 501], (01/21/86)

Letter, R. Baer, Chief,, Light Mater reactors Branch No. 2, Division of
Project Management, US NRC, to William 0. Parker, Jr., Vice-President,
Steam Productidn, Duke Power Ca., "Criteria for Piping Modeling Technique
- Structural Over lapping (McGuire Nuclear Station, Units 1 and 2),"
'(10/03/78)

CEB-76-5, "Alternate Criteria for Piping Ana'lysis and Support,," R3,
[CEB 830613 026], (06/13/83)

TVA ClariFication of RAH-202 Philosophy (rep'ly to RFI-048), (TTB-473-12)
(05/06/86)

OE-'SEP 82-18, '"Program for Alternate Analysis Fix - Coordinating,
Documenting, and Verifying," R3, ['No~ RIMS ~number], (nIo date),

(R2,'26

B50503 001, 05/03/85)

WBEP-EP 43.21, "Alternate Analysis oIF Piping Systems - Documenting and
Verifying," RO, (lFTB-2), (01/09/86)

Rigorous Analysis Handbook Policy Statement ll, [CEB 830425 024],
(04/25/83)

11.. Rioorous Analysis Handbook Policy Statement P., [CEB 830218 0133,
(01/08/83)

12.

13.

TVA, Watts Bar Nuclear Plant, Rigorous Analysis Handbook, Section
WBN-RAH-400, "Watts Bar Nuclear Plant Rigorohs Ana'lys'is Checklist," R3,
[B41 8511'l3 020], (ll/13/85)

Bechtel Pliant Design Calculation NIumber PD-218-02, RO, Job Number
16985-026, (06/02/86)
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14.

15.

16.

17.

18.

19.

20.

21.

EN DES Calculations, Piping Analysis Package Problem Number N3-26-A42A,
R2, [CEB 850209 884], .(02/08/85)

EN DES Calculations, Alternate Analysis Problem Number 26238, RO,
[CEB 850209 883], (TTB-220), (02/14/85)

EN DES Calculations, Alternate Analysis Problem Number 26234, RO,
[CEB 850214 818], (TTB-220), (Ol/31/85)

EN DES Calculations, Alternate Analysis Problem Number 26227, RO,
[CEB 850209 899], (TTB-220), (01/02/85)

EN DES Calculations, Alternate Analysis Problem Number 26228, RO,
[CEB 850214 822], (TTB-220), (02/14/85)

EN DES Calculations, "Alternate Analysis for System. 26I, Drawing H-491-3,
Sheet 22 2607," Rl, [CEB'50209 837], '(TTB-220), (01/03/85)

TCAB-209, 02/25/87

TVA, Watts Bar Nuclear Plant, Rigorous Analysis Handbook, Section
WBN-RAH-202, "Analysis Boundaries and Decoupling Criteria," RO,
[841 850920 001], (09/20/85)

C. 16 Element 218.7 BFN

Report No. 0600002, "Browns Ferry Nuclear Power Station, Earthquake and
Dead Load Criteria for Small Diameter Piping," Engineering Data Systems,
San Francisco, CA (TTB 204-3), [no RIMS number], (01/10/70)

2.

3.

4,

5.

BFN-50-712, TVA, "Detailed Design Criteria, Seismically qualifying Field
Run Pi oinq (s i zes 1/2 through 2 inches)" (TTB 178, Vo l. 2, )
[842 860103 505], RO, (11/29/72), R4', (ll/27/85)

BFN-SO-D706, TVA, "General Design Criteria for the Torus Integrity
Long-Term Program," (TTB 178, Vol. 1), [ESB 840621 205], RO, (07/24/80),
Rl, (06/20/84)

BFN-50-0707, TVA, "Detailed Design Criteria for Analysis of As-Built
Piping Systems" (TTB 178, Vol. 1), [B42 850501 501], RO, (08/ll/80), R3,
(04/17/85)

BFN-50-D711, TVA, BFN, "Detailed Design Criteria for Analysis of Torus
Attached Piping (Long-Term Torus Integrity Program)" (TTB 178, Vol. 1),
[842 850719 502], RO, (07/27/82), R2 (07/12/85) I
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5,

7.

BFN-RAH-100 through 501, "[BFN] Rigorous Analysis Handbook Class 2 and 3
Analysis," (TTB 204-4 [2]), (09/29/8:l through 09/ll/86)

Trio Report -'rowns Ferry Nuclear Plant from March 16 to March 19, 1987,,
BLT-166, (03/27/87')

TCAB-433, 07/15/87

C. 17

l.

2.

3.

4.

5,

Element 218.7 BLN

"Bellefont:e Nuclear Plant, Rigorous Ana'lysis Handbook, Class 2 0
3'nalysis, Section BLN-RAH-204: Geometry Modeling Conventions,"

(TTB 357), R2 [B41 860603 01 9], (06/03/86)

CEB 76-11,, "CEB Report: Bellefonte Nuclear Plant Alternate Criteria for
Pioinq Analy.-is and Support,'" (TTB 327-5, iVol'. 3) „R2„[CEB 840106 027],
(01/06/84)

DC-N4;50-071'1, "General Design Criteria, Bellefonte Nuclear Plant,,
Detailed Ana'lysis and Seismic Qualification af Category I and I(L)',Pipin'g
Systems," (Ti'B 347-2„Vol. 1), R3 [B42 851,'112 524], (10/17/85)

McMahan, S.D., Rasbury, E.W.„Consumo, N.F., "Review,of Alternate
Analysis f'r Bellefonte'Nuclear Plant," ('TTB 327-5, Vol. 8), [no RIMS
number], ( 10/17/84)

"Bellefonte Nuclear Plant, R'igorous Analysis Handbook, Class.2 0
3'nalysis,Section BLN-RAH-204: Geometry 'lodelir>g Conventions,",

(TTB 453-!i)', RO, [CE(3 840305 Ol'1 ], (03/05/84)

"Belle'font:e Nuclear Plant, Rigorous Ana'lysis Handbook, Class 2 5 3

Analysis, Section BLN-RAH-204: Geometry '1bdeling Conventions, Pol tcyi
Statement i(o. 12," (TTB 453-5),. [CEB 84ll030 003], (-10/30/84)

7. "Bellefonte Nuclear.Pl.ant, Rigorous Ana'iysis Handbook, ClaSs 2 8
3'nalysis,Section BLN-RAH-204: Geometry .'1odelinq Conventions,"

(TTB 453-5), oroposed revision to [C. 17>01 above','.[n'o RIMS number], (not
issued)

BLLP-20, '"Bellefonte Enginieering Projiect, Project Manual: Program fo(.
Alternate Analysis F'ix: Reviewing, Verify'ing and Documenting," (TTE

'27-5,Voll. 4), [bio RIMS number], [not
issued]'LN-SAH-206,

"Bellefonte Nuclear Plant, Simplified Analysis Handbook,
Class 2 and 3 and Category I(L) Analysis: Problem Boundary Definitions,"
(TTB 327-5, 'Vol. 7), [no RIMS number], (no,t i,ssued)

10. TCAB-636, 08/06/87
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Cl 8.

2.

3.

4.

Element 218.8 WBN

Dr awinq 85 H 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), (TTB 25)

Drawings defining arrangement and support of instrument tubing near
attachment to monitored piping (Reply to RFI 060)

5. WBN-RAH-203, "Watts Bar Nuclear Pl ant, Rigorous Analysis Handbook,
Class 2 and 3 Analysis: Physical Data," RO, (TTB 5), [B41 850805 006],

-(08/05/85)

6.

7.

CEB-EP 21. 12, "Class 2 and 3 Piping Analysis," (TTB 5), R3,
[ESB 831205 201], ( 12/01/83)

memorandum from J. HcCord to Rigorous Analysis Section, [no RIHS 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 2.0, User's Manual, l no RIHS number], (04/19/85), (Reply to
RFI 179}

Bechtel Review of Reducer Modeling -. selected problems, S. Chitnis,
(04/17/36) ( IOH 2206)

C. 19

2.

3.

4.

Element ?18.9 WBN

TVA memo, R. G. Domer to R. 'i. Pierce, "Sequoyah and Watts Bar Nuclear
Plants Units 1 and 2 - Allowable Clearance Between Containment Vessel and
External System Aoourtenances," I CEB 770603 006], (06/03/77)

TVA memo, R.'. Domer to R. H. Pierce, "Watts Bar Nuclear Plant, Units 1

and 2 - "ontract 73C61-75320, N3S-1 - Containment Vessel Movements,"
I CEB 790817 016], (08/17/79)

TVA memo, R. G. Domer to R. H. Pierce, "Watts Bar Nuclear Plant Units 1

and 2 - Contract 73C61-75320, N3S-1 - Containment Vessel Movements,"
[CEB 79n918 014], (09/1S/79)

TVA memo,.R. H. Pierce to T. B. Northern, Jr., "Watts Bar, Nuclear Plant
Units 1 and 2 - Allowable Clearance Between Containment Vessel and'ystem
Aopurtenances - WBN-96," [SWP 790926 005], (09/25/79)

3744D-R6 11/25/87



TVA EMPLOYEE CONCERI'IS
SPEC:IAL PIROGRAM

REPORT NUMBER: 2'l800
REVISION NUMBER 3

'ageC-28 of 30

5. TVA informal memo, E. Cole to A. JonssOn, "Watts Bar Nuclear Plant,-
Movement of the Steel Containmi~nt Ve'ssel (SC'V);" (TTB-473 9), (08/05/85)

6. Letter, CI. L. ParkinSOn, BeChtel, tO G. Re MCNutt„ TVA, Trip RepOrt,

7. TCAB 223, 03/04/87

C. 20 El ement 2',1 8. 10 WBN

1. Plant-Walkdown Report by S. S. Chitnis'and A,'. M. Gree, BLT 018, (0~6/09/86)

2. TVA, CEB-77-42, Stat,ic Pipe Support 'Tests'an'd 0'eveloioment, Sequoyah
Nuclear Plant units 1 and 2, (TTB12), [CEB 801030 01',2j, (10/25/77)

3. Bechtel, Project Calculation P0-218-07,'Q01'-Type Supports -, WBN, ROe
(07/10/86)

C.21 Element 218.11 WBN

1 ~ ECN 5779 [826 85062'1 508j, (06/20/85)

2 PIR WBN CEB8603, IR2, LB26 861010 014 j, (09/11/86)

3. TCAB-221, 03/02/87

4. Revision 0, 1, 901, and 902 of hanger drawing 72-1CS-R116

5. TVA Pipe Support Oesign Manual, Volume 2

C.22 Llement 218.11 3LN

TVA, Bellefonte Nuclear Pl ant, Significant Condition, Report
SCR BLN CEB8603, (TTB 320), [841 860124 OCI9j,, (Ol/17/86)

2. TVA, Bell'efonte Nuclear Pl.ant des'ign isometric drawings:

~Drawia Number

1AW1453-KIE-HI

1AW2418-CA-Bl

lAW2418-'CA-B2

1AW0454-NM-W2

Revis ion

R,lo

R,5

R.3

R,5

ate
05/'I 1/77

05/'I 1/79

05/'I 1/79

01/25/80

TTB

357

357

357

357

RINS~Numb r
~ None

i'lone

None

Hone
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3. TVA, Bellefonte Nuclear Plant support design detail drawings:

Drawino Number Revision Oate TTB RIMS Number

1KE-MPHG-1537 Rl 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 design calculation
N4-2CA-B, Rl, (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 200], (12/16/86)

7. TVA, Bellefonte Nuclear Plant pipe support design calculation 1KE-1537,
R2, (TTB 357), [B21 851231 402], ( 12/31/85)

B. TVA, Bellefonte Nuclear Plant pipe support design calculation 2CA-0060,
RO, (TTB 357), [844 860121 432], (01./21/86)

9. TVA,, Bellefonte Nuclear Plant pipe support design calculation ONM-0439,
Rl, (TTB 357), [BLP 850211 253], (02/11/85)

10. TVA, Bellefonte Nuclear Plant pipe support design calculation ONM-0623,
RO, (TTB 357), [MEB 840719 a503, (07/19/84)

11. TVA, Bellefonte Nuclear Plant support design load drawing lAB-1453-KE-H2,
R7, (TTB 357), [no RIMS number], (05/ll/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), Rl, (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 Nuclear Pl,an't (BFN) Unit 2 - Torus
Integrity Long-Term Program - Minimum Hanger Configuration During
Performance of'orus Attached .Piping Modifications," [BFP 841114 004 ],
(11/08/84)

4. Memorandum, TVA, "Browns Ferry Nucll ar Pl'ant (BFN) Unit 2 - Torus
Integrity Long-Term Program - Minimum Hanger Configuration During
Performance of Torus Attached Piping Mbdi'fikations," [BFP 850222 Oll],
(02/22/85)

5; Memorandum, TVA, "Browns Ferry Nuclear Plant - Unit 3 - P0361, PO:362, and
P0392 - Minimum Hanger Requirements During Repair of'iping Support
Discrepancies for Siupports Modified Du~ing Cycle 5 Outage," [822 850801
006], (08/01/85)

6. Trip Report, Browns Ferry Nuclear Pl',an) f'rory March 1,6 to March 19, 1187,
BLT-166, (0'3/27/87)

7. Telecon, R. T. Deal (TVA) .to M. H. Malkan'1 ('Bec':htel), IOM 935, (04/20/8'7)

'.24

Element 218.,13 BFN

Report, TVA„ Nuclear Safety Revielv S'tai'f invest,igption Reoort,
I-85-435-BFN, attachment tn .'1emo fro'm K,. '.0. '.<hitt, Director of NSRS E3A8
C-K to 'rl. C. Bibb, Plant 'lanaaer, BFN, (0;I/10/86)

Memo, TVA, '"RE: NSRS Report 1-85-435-BFN," from,'A. C„ Bibb, Sitie
Director, BFN to K.,A. 'Ahitt, Director of NSRS, E3AB C-K, (02/20/86)

3.

4.

5.

6.

7.

'chemo, TVA, "BFN - Drywell Puroe Line Interference," from R..I,. Lewis,
Plant '1anaqer, BFN to E. p. Schlinaer,. 11anager, Engineering end
'lodifications, BFN, f„R35 l360116 873]3, (Ol/2:3/86)

Drawinq, TVA, 11echanical Heating a'nd Ventilating Plans and Sections,
drawing number 47M 920-8, RO, (10/14/86'), 'R21, '(Ol'/l6/87)

Sketches, TVA, "2-Inch Pipe Re-routed for ECN P0384," from H. Miller, BF'l
to N. R. l3easley, 6206 MIB-F, [no R!NS hur6ber'3, (03/09/83)

TCAB-461, 07/26i/87 ~

Trio Report, Browns I;erry Nuclear Pl)nt,, gar$ h 'l6 thr'ough 19, 1987,,
BLT-166, i[03/27/87)
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