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EXECUTIVE SUMMARY

L]

Subcategory 22300, Instrument Supports Design, addresses five employee
concerns about the design and installation of instruments and instrument line
support connections. The concerns cited perceived problems with torquing of
connection bolits, failure of instrument tubing clamps, adequacy of instrument
mounting brackets, and seismic qualification of locally mounted instruments.

The evaluation substantiated the claim that certain deficiencies exist at all
four nuclear plants relative to the torquing of bolted connections for
instrument line supports.

At the two nuclear plant sites (Sequoyah and Watts Bar) evaluated for the
adequacy of instrument mounting brackets, it was determined that the
structures were capabie of withstanding the most severe loads in Engineering's
design bases. However, it also was determined that mounting brackets for
safety-related instruments could be subjected to damaging abuse in areas of
heavy traffic.

The evaluation found that documentation for the seismic qualification of
locally mounted instruments at the Sequoyah plant was incomplete.

Walkdowns, document revisions, retorquing, inspections, and evaluations are
necessary to resolve the findings.

The principal causes of the validated issues were ineffective communications,
inattention of first- and second-line engineering supervision to the
engineering construction interface, and incomplete design detail. Further,
TVA's incomplete attempts to perform its corrective actions committed to for
element 223.3 reveal continued inattention to detail of first- and second-line
supervision. .

Beyond the specific issues related to design adequacy of instrument and
instrument line supports, the oversights found in a number of TVA design
output documents indicate broader deficiencies.in Engineering's attention to
details. The design of nuclear power plants requires addressing many items
not generally considered in nonnuclear applications. Accordingly, there is a
need for first- and second-line engineering supervision to be better trained
in the special requirements of nuclear power plant design, part1cu1arly in the
area of design documentation. .

A review of the Nuclear Performance Plans (Ref. 4) by the evaluation team
revealed that TVA's efforts will be beneficial to its nuclear program when
fully implemented. Strengthen1ng the Branch Chiefs' organizations, increasing
technical training, 'and adding the Engineering Assurance organization to
perform technical audits are the principal enhancements’ re]ated to this
subcategory that are described in the NPPs.

2734D-R28 (10/15/87)
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The findings of this suboatpgory are combined with those of other subcategowy 5
reports and reassessed in the Enq1nuer1ng category evaluation, which has = | f
assessed the broader issues identified and has 1ssued the necessary corrective
action tracking documents. ‘ |

2734D-R27 (10/14/87)
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oreface

This subcategory report is one of a series of reports prepared for the
Employes Concerns Special Program (ECSP) of the Tennessee Valley Authority
(IVA). The ECSP? and the organization which carried out the program, the
Employee Concerns Task Group (ECIG), were established by TVA's Manager of
Nuclear Power to evaluate and repocrt on those Office of Nuclear Power (ONP)
employee concerns filed before February 1, 1986. Concerns filad after that
date are handled by the ongoing ONP Employee Concacns Program (ECP).

The ECSP addressed over S800 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 presentaed in the concerns'and to ceport the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategocy, category, and final.

Element ceports, the lowest reporting lavel, will be published only for
those concerns dicectly affecting the restact of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential problem identified by ECIG 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 {rom the
avaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG evaluation found more than one issue pec

element.

Subcategory reports summarize the evaluation of a number of elements.
However, the subcatagory repoct does more than collect element level
evaluations. The subcategory level overview of element findings leads to
an integration of information that cannot take place at the element level.
This integration of information reveals the extent to which problems
overlap more than one element and will tharefocre require corrective action
for underlying causes not fully apparent at the element level.

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

Additionally, at the end of each subcategocy report will be a Subcategory
Summary Table that includes the concern numbers; identifies other
subcategories that share a concecrn; designates.nuclear safety-related,
safety significant, or non-safety related concecrns; designates genecic
applicability; and briefly states each corcern.

Either the Subcategory Summary Table or another attachment or a combination
of the two will enable the reader to find the repoct section or sections in
which the issue raised by the concern is evaluated.
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The subcategories are themse]ves summarized in a series of eight category

reports. Each category report reviews the major findings and cdlléctive

significance of the wubca:egocy reports in one .of the following ' 'areas:

management and personnel relations S ‘
industrial safety

construction

matarial control

operations
quality assuranoe/qualitr.¢ontrol
|

welding o

engineering

.A separate report on amployee concacn's deaixng W1th specxfic contentions of
intimidation, harassment, and wcontdd:né will bo raleased by the TVA Office

of the Inspaector Ganeral.

Just as the subcategocy reports 1n+egcato the 1ntocmatxon collected at che
element level, the category teport§ 1ht$grnta the information assembled in

all the subcategory raeports within'the catagory, addrossxng partxcdlacly

the underlying causes of thoso ptoblemo thnt run acro3s more than dne'

subcategory.

A final report will xntegrate .and nssess the information collected 'by 'all
of the lower level ceports propo:ad ror tho EPSP. 1nclud1ng the Indpector
General's report.

For more detail on the methods by which ECIG employoe concerns werd |
evaluated and ceportad, consult the Teanessee! Valley Authority Employeée

Concarns Task Group Program Manual. The Manual spells out the program's
objectives, scope, organization, and tesponsxbzlxties. It 'also specifies |

the procedures that ware followed ia .the xnvestxgatiou, reporttnk.‘an
closacut of the issues raxnod by employee concerns.

. - s mam e u eemem v s wa s wiw 5§ eseter o . . wa o v aots
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. ’ ECSP GLOSSARY OF REPORT TERMS*

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 undectaken

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 employee ‘concern, but was revealad during the ECIG
avaluation of an issue raised by an employee concern.

collective significance an analysis which determines the importance and
consequences of the findings in a particular ECSP report by pulting ‘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 (plural: criteria) a basis for defining a perfocrmance, behavior, or
quality which ONP imposes on itself (see also “requirement™).

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

employee concern a formal, written description of a circumstance or

circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a X-form or a form equivalent to the
K"tomc N
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evaluator(s) the individual(s) assxsned lhe respnnsxbxltty ro assess a specific
grouping of employee concerns. | | | ! o

findings includes both statemants of fact and the Judgmemts made ‘abdut those
facts during the evaluation proceds"neta&xve findings requxre corrective
action.

issue a potential problem, as inLerprdted by the ECIG durzng the evaluatxon
process, raised in one or more concerns.

K-form (see "employee concern®)

requirement a standacd of parformance behavior, oc quality on whxch an
evaluation judgment or dec1sion may be based.

root cause the underlying reason. for a problem.
*Torms essentisl to the program but which: require detailed definitiou have been .

defined in the ECTG Procedure Manual (e.g., generic, specitxc, nuclaar 1
safety-related, unreviewad safecy-:;gnxticamt question). ‘ P
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) Acronyms

AI Administrative Ins;ruc;ion
i AISC American Institute of Steel Construction

ALARA As Low As Reasonably Achievable

‘ANS American Nuclear Society

ANSI American National Standards Institute )

ASME American Society of Machanical Engineers

ASTH American Society for Iestihg and Materials

AWS dnerican Welding Society

BFN Broun; Ferry Nuclear Plant

BLN Bellefonte Nuclear Plant

CAQ Condition Adverse to Quality )
. CAR Corrective Action Repoct
. CAID Corractive Action Tracking Document 7

CCTs Coéporate Commitment Tracking System

CZG-H . Category Evaluation Group Head

CFR Code of Pederal Regulations
CI Concerned Individual
f CHMIR Cortified Material Test Report
coc « Certificate of Conformance/Compliance
DCR Design Change Request
DNC Division of Nuclear Construction (see also NU CON)
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DNE Division of Nuclear Engineering

DNQA Division of Nuclear Quality Assurance

DNT Division of Nucleaﬁ Training .

DOE Department of Enet@y

DPO Division Personnel brticar

DR Discrepancy Report or Deviation Report 1 3 ‘
ECN Engineering Change ﬁouica ]

ECP . Employee Concerns Program o \

ECP-SR Employee Concerns Program-Site Representative

ECSP Employee Concerng Special Program

ECIG Employee Concecns Task Group 2 2 o
EEOC Equal Employment Opﬁoccumi;y Commission R S N R A

EQ Environmental Qumlirication )

EMRT Emergency Hedical-Résponae Team [ N N

.

EN .DES Engineering Design

ERT Employee Responsae Iéam or Emergency Response Témi-
FCR Field Change Requesﬁ

FSAR Final Safety Analysis Report

FY Fiscal Year :

GET General Employee Training

HCX Hazard Control Instruction

HVAC Heating, Vencila;ing. Air Conditioning

II Installation Inatrudciou )

INPO Institute of Hmclaaf\?awer Operations

IRN Inspection Rejaction}ﬂocice
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L/R
MEAT
NI
MSPB
MT
NCR
NDE
NPP
NPS
NQAN
NRC
NSB
NSRS
NU CON
NUMARC
OSHA
ONP
oWCP
PHR

PT

QA

QAP

QcC
QCI

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 Procadures System
Nuclear Quality Assurance Nanual

Nucleoar Rogulatory Commission

Nucloar Services Branch

Nucloar Safety Reviaw Staff

Division of Nucloar Construction (obsolete abbreviation, see DNC)
Nucloar Utility Management and Resources Committee
Occupational Safety and Health Administration (or Act)
Off&co of Nuclear Power

Office of Workers Compensation Progranm

Personal History Record

Liquid Penetrant Testins.

Quality Assurance

Quality Assurance Procadures

Quality Control

Quality Control Instruction

. N - .
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QcCP

Q1C

‘RIF

RT
SQN
SI
sop
SRP
SWEC
TAS
Tal
VA
TVTLC

uT

WBECSP

WBN

WR

Cowmn Pur MPe e b e » .

Quality Control,Prdcedura
Quality Ieahnology}Company
Reduction in Foéce}
Radiographic Iescids
Sequoyah Nuclear .Plant
Surveillance Instr@ction
Standard Operating}?roceduce
Senior Review Panel

Stone and Waebster ﬁnginoocing Corporatiion
TochnlcnlnAasistanée stacf
Tradas and Labor

Tonnessee Valley Aﬁthori;y

Tennessee Vallay Ithdga and Labor Council
Ultrasonic Testins}

Viaual ?ascing ‘

Watts Bar Employno}Concorn Special Program
Watts Bar Nuclear Plant
Work Raquest or Wock Rules

Workplans
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1. INTRODUCTION

This subcategory report summarizes and evaluates the results of the ECSP
element evaluations prepared under Engineering Subcategory 22300, Instrument
Supports Design.

Subcategory 22300 addresses concerns about the design and installation of
instruments and instrument lines, along with their respective supports. The
concerns cited perceived problems with torquing of support connection bolts,
adequacy of instrument mounting brackets, and seismic qualification of locally
mounted instruments.

Five employee concerns provide the basis for the element evaluations and are
listed by element number in Attachment A. The plant location where the
concern was originally identified and the concern applicability to other TVA
nuclear plants are also identified.

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

0 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

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

) Section 5 -~ highlights the corrective actions required for
resolutiqn of the negative findings cited in Section 4 and relates
them to element and to plant site

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

0 Attachment A -- lists, by element, each employee concern evaluated
in the subcategory. The concern number is given along with notation
of any other element or category with which the concern is shared,
the plant sites to which it could be appl1cable are noted, the
concern is quoted as received by TVA, .and is characterized as safety
related, not safety related, or safety significant

] Attachment B -- contains a summary of the element-level
evaluations. Each issue is listed, by element number and plant,
opposite its corresponding findings and corrective actions. The
reader may trace a concern from. Attachment A to an issue in
Attachment B by using the element number and applicable plant. The

2734D-R27 (10/14/87)
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.

reader may relate a corrective action descr1pt1on in Attachment B.-to:
causes. and significance in Table 3 by .using the CATD number which !

- appears in Attachment 8 1n parentheses at the end of" the corrective |
action description

] Attachment C -- Tists thefreferencesscited in the text

2. SUMMARY OF ISSUES/GENERIC APPL}CABILITY

From the concerns, 12 issues were derlved\fOr this Schategorym Some of these
issues were evaluated for more than one plant, resulting in a total of 311 i |
issue evaluations. Not all issues apply to levery! plant because not all ot the
employee concerns, from which they eriginate, apply toevery plant.
Appl1cab11ity determinations of each concern, within each element, were made\ |
early in the program, as per ECTG procedure ECTG M 1, Sect1on 7. 3, in
cooperation with TVA, | P

The criteria for making the app11cab111ty\determ1nat1ons are in ECTG procedure
ECTG M.1, Attachment E. The criteria c1ear]y limit the determinations of
generic app11cab111ty to be based on circumstances where there is "reasonable
factual basis (not merely speculat1on)" for application to add1t10na1 plants.

2.1 Summary of Issues

A synopsis of the issues, by eﬂement, is presented belqw as an overv1ew. For
the unabridged text of the issues, see Attachment/8: ' |

2.1.1 Instrument Line Support Connectmons - Element 2?3 1

Instrument line support installation requirements and restr1tt1ons, o
particularly those applying to bolt 1nstallat10n and torquing, are not
adequately defined. ‘ ‘

2.1.2 Instrument Mounting Brarkets - Element 223.2 .

Instrument-mounting brackets are not strong enough either to support
instruments under design.conditions or toiresist abusive treatment. oo

2.1.3 Local Instrument Seismic Qua11fmcat1on - Element 223. 3 ] o I

Locally mounted instrument 1nsta1ﬂat1on details are based on "gnod eng1neer1ng ‘
judgment” without performing seismic analyses or qualif1cation. |

2.1.4 Summarized' Subcategory Kssues

The issue summaries above deal with presumed deficiencies or 1nadequac1es in
the design of the supports or mount1ngs of instruments and 1nstrument lines. | |

——

2734D-R27 (10/14/87)
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As the following sections show, portions of all of the above summarized.issues
were found to be valid and require corrective action.

2.2 Determination of Generic Applicability

The generic applicability assignments made are given below:
2.2.1 Element 223.1

Concerns IN-85-398-002 and IN-85-398-003 were evaluated at all four plants.
Concern PH-85-054-001 was not evaluated at Browns Ferry (8FN) or Bellefonte
(BLN) since the drawing series cited in the concern does not exist by number
or subject for these plants.

2.2.2 Element 223.2

Concern IN-85-973-002 was evaluated at Sequoyah (SQN) and Watts Bar (WBN) only-
and was established to be a plant maintenance issue. The concern originated

at and was specific to WBN. SQN was also evaluated because it is a sister
plant to WBN.

2.2.3 Element 223.3
Concern IN-85-886-N04 was evaluated at SQN only. After evaluation at SQN, the

concern was transferred to the Quality Assurance Category for evaluation and
determination of generic applicability under Subcategory 80500.

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 broadly defined in Section 2. The evaluation
process consisted of the following steps: .

3.1 Element 223.1

3.1.1 §equoyah
a. Obtained and reviewed the notes on 47A050 series drawings. and
typical support drawings (both civil and electrical/instrumentation)
for approved and qualified sizes, numbers,and types of clamps for
instrument lines (Ref. 9).

b. Determined that Unistrut clamp series P2008-P2102 or other
manufacturer equivalent was used of SQON.

~c. Determined clamp installation requirements.

2734D-R30 (11/17/87)
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’

3.1.2
a.

b.

3.1.3

.

b.

e.

" 2734D-R27 (10/14/87)

Obtained and reviewed prev1ous rev1s1ons .of above documents for 1‘ |

evidence of changes in requ1rememts"

Reviewed calculations and test resuits to ensure that the design
supports the drawings (Ref. 10). ‘

Reviewed applicable NCRs, SCRs, etci, on these issues (Ref. 8).

Reviewaed TVA SQN GCTG Report GCC-13 59 for Emp]oyee Concern
PH-85-054-001 (Ref 13).

Reviewed TVA corrective act1on plans for CATDs 223 01 SQN o1, 02,
and 03 (Ref. 14). ,

Watts Bar
Reviewed TVA memos on the:issués (Ref. 12). i i I

Reviewed 47A050 series drdw1ngs to determine clamp 1nsta11at10n
requirements (Ref. 9).

Reviewed applicable monconformance reports (NCRs), sugn1f1cant
condition reports (SCRs), problem identification reports (PIRs),
etc. (Ref. 8).

Reviewed .calculations and test %eﬁulﬁs to ensure that the des1gn
supports the drawings (Ref. 10).

Reviewed Construction Category Report C017203 (Ref. P3)Q

Rev1ewed)TVA corrective act10n plans for CATDs 223 01 W8N 01 and 02
(Ref. 14 ‘

Browns Ferry

Performed a walkdown of selected areas of the reactor bu11d1n$ 1b
order to inspect typical instrument line supports (Ref. 11)

%ev1ewe? applicable des1gn criteria and' proaeut 1nstruct1ons 3
Ref. 6)

.Reviewed applicable n onconformance 'reports (NtRs), s1qn1f1cant

condition reports (SCRs), dnd problem identification repOrts (PIRs)
(Ref. 8).
Reviewed typical design drﬁwingland calculation (Ref.lg); L

Reviewed Construction Category Report 'C017303-8FN (Ref. 6).
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3.1.4
d.
b.

c.

i.

Reviewed test report for Unistrut clamps (Ref. 10).

Reviewed. TVA corrective action plans for CATD 223 01 BFN O1
(Ref. 14).

Bellefonte

Reviewed typical design drawings and calculations (Ref. 9).

Reviewed applicable design criteria and project instructions.

Reviewed applicable nonconformance reports (NCRs), significant
condition reports (SCRs), and problem identification reports (PIRs)

’(Ref 8)0

Performed a walkdown of selected areas of the Auxiliary Building,
Control Building, and Reactor Building in order to inspect typical
instrument line supports (Ref. 11).

Reviewed Construction Category Report C017303-8BLN (Ref. 13).
Reviewed test reports for- instrument tubing clamps (Ref. 10).

Reviewed the quality control procedures for instrument tub1ng
1nsta11at1on (Ref. 13).

Discussed the installation of tubing clamps with field engineers
knowledgeable in the installation of these clamps (Ref. 11).

Reviewed TVA corrective action plan for CATD 223 01 BLN 01 (Ref. 14).

3.2 Element 223.2 - Sequoyah and Watts Bar

Qe

b.

d.

e.

Reviewed FSAR and design criteria for TVA's commitments to operating

?nd seismic design requirements for Category I instrument supports
Ref. 5).

Obtained .and reviewed TVA drawing series 47W600 which shows
instrument mounting brackets (Ref. 9).

Reviewed various revisions of applicable drawings for evidence of
changes in engineering design requirements (Ref. 9).

Reviewed seismic qualification test data, which support design, and
performed calculations, as needed (Ref. 10).

Reviewed TVA corrective action plans for CATDS 223 02 SQN 01 and
WBN 01 (Ref. 14),

2734D-R27 (10/14/87)
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3.3 E]ement 22J.3 - Sequovah

a. Reviewed Environmental Qua11f1cat1on (EQ) program. c0mm1tments
(general program for environmental qualification) 1n SQN Nuélear‘ ‘
Performance Plan, Volume II (Ref. 4).

b. Obtained results of Seismic Qualification Revievaeam (SQRT) audit
by NRC.

¢c. Determined which 1n<trumentat1on ‘itéms were .covered’ by SQRT audit.

d. Reviewed FSAR for SON commitment ‘for instrument se15m1c
qualifications. Reviewed Sdfety Evaluation Report (SER) in the same
sections for results of NRC review (Ref.. 5).

e. Reviewed SQN design criteria and‘other‘comm1tments regard1ng
qualification requirements (Ref. 6).

f. Selected and reviewed appronr1ate samp]es of qua11f1caf1on
documentation (Ref. 10). ‘

g. Obtained and reviewed drawidgs‘that‘shéw mounting' details (Ref. 9).

h. Reviewed TVA corrective attionfp1an?for CATD 223 03}SQM 01 (Ref. 14).

3.4 Subcategory 22300

a. Tabulated issues, fxndlngs, and corriective actions from the EIemehts‘ ‘
in a plant-by-plant arrangement (see Attachment 8).

b. Prepared other tables, as needed, ' to permmt comparlson and
identification of common and un!que 1ssues, f1nd1ngs, and corrective
actions among the four plants. b

¢c. Classified the findings and corrertive‘act1ons from the element ro
evaluations using the. ECSP definitions. = ' - ‘ o

d. On the basis of ECSP gw1de11nes analyzed 'the causes and establ1shed o
the collective s1gn1ficanre of the f1nd1nqs From the element
evaluat1ons. : ‘

e.. Evaluated defined corrective actions' to. determine if additional
actions are required as a- result of causes found in stepd

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

The- findings for each issue from the seven element evaluations for this
subcategory are contained in Attachment 8, where they are listed by element
number and by plant.

The findings for each element are summarized in the following subsections.

4.1 Instrument Line Support Connections - Element 223.1

This element addressed the concern that the design guidance and instructions
concerning instrument line support connections were inadequate and the
implementation of these instructions produced undesired results. In general,
TVA guidance.in this area was reasonably clear and technically adequate
although some enhancements were necessary at all plants in the area of
requirements for bolt tightening. Other findings were that a number of
unauthorized Unistrut clamps were in use (SQN, WBN, and BFN), that more
specific designation was required with regard to clamp callouts on drawings
(SQN), and that some clamp damage resuited from the torquing of one-piece,
one-bolt clamps to 6 ft-1b-(WBN, BFN, and BLN). Many of these items had
prompted TVA corrective action before ECTG investigation.

4,2 Instrument Mounting Brackets - Element 223.2

This element was generally concerned with the degree to which instrument
mounting brackets could withstand seismic or other severe design loads and
withstand abusive treatment in heavy traffic areas. The review of available
documentation and the inspection of instrument mounting brackets confirmed
that instrument mounting brackets at SQN and WBN are adequate to meet their
most severe specified design conditions. Although these brackets are adequate
to support the relatively light instruments, they are not substantial enough
to withstand the abusive treatment (i.e., plant personnel stepping on or
bgmoing into brackets) that is inevitable in heavy traffic areas of both
plants.

4.3 Local Instrument Seismic Qualification - Element 223.3

This element was concerned with the extent to which engineering judgment was
used. at SQN in the design of locally mounted instrument installation details
without an accompanying seismic analysis or seismic qualification. In
general, TVA followed acceptable standard practice in this matter; and items
were installed in accord with standard TVA design guidance. However, it was
confirmed that documentation is not complete in many areas. .

4,4 Summary of Subcateqory Findings

A summary of the .classified findings is provided. in: Table 1. Class A and B
findings indicate there is no problem and that corrective action is not
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required. Class C, D, and E f1nd1mgs require corrective actxons. The
corrective, action c1ass, defined in the Glossary Supplement, ms 1dentif1ed in'
the table by the numeral combined with the finding class.

The summary of findings by classification is. given in Table 2. Where more than
one corrective action is identified in Table 1 for a single finding (e. Ges
Element 223.2, Finding b), Table 2 counts only a single classification. Thus
Table 2 identifies one finding for each issue'evaluated. Of the 35 findings
identified in Table 1, 13 require no correct1ve action. Of the remaining 22
findings, ten had corrective actions initiated before the ECTG .evaluation,
eight had new corrective actions identified, and four were f1nd1ngs for
peripheral issues, identified during the FCTG evaluation and requiring
corrective actions. From this table, it can be seen that at Watts Bar, where
all-of the issues were or1g1nated seven issues out of a total of ten were
found to be valid and require corrective action, and six of those seven had
corrective action initiated before the ECTG evaluation. ‘

5. CORRECTIVE ACTIONS

The general areas of corrective action are described below for each element '
reviewed for this subcategory. Fo]\ow1n¢ th1s‘1 a, summary discussion of the
information presented in Table 3. o

5.1 Instrument Line Support C‘onnxectionsk Element 223.1: o '

- The instructions pertaining to instrument line support connectmons and'the

resulting installation were reviewed and considered adequate to satisfactorily

meet the design intent and design service. ‘HoweVer, several corrective actions

were required which are identified in Attachment B. Three principal measures

are being taken. First, draw1ngs pertinent' to‘th1s ‘subject are being revised

to better specify approved Unistrut clamp types, while design documents '
applicable to this subject are being updated to the latest requirements (WBN,

BFN, and BLN). Second, corrective actions are under way to walk downor | | | | e
inspect affected p]dnts for nonconforming materials or installations to assure’ o
that Unistrut bolts are properly tightened, qualified materials are used, and
correct clamp types are installed (SQN, WBN, and BLN). Finally, all - ‘
unqualified or damaged support clamps w111 be reptaced (SQN and WBN). 'For BFN‘
these clamps will either be replaced or qualified by special anaIVS1s.

5.2 Instrument Mounting Brackets - Element 223.2.

Although the design strength of mount1ng brackets to support 1nstruments was:
found adequate, findings about damage potential in heavy traffic areas.
revealed the need for corrective action at both SQN and WBN. For both plants,
TVA ptans to (1) identify those safety-related instruments that are
susceptible to damage from traffic, (2) walk down the areas and inspect for
damaged brackets, (3) deve]op stronger instrument mounting details .and replace
damaged instrument brackets and those potentially susceptible to damage.

2734D-R27 (10/14/87) I R R |
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5.3 Local Instrument Seismic Qualification - Element 223.3 |

. This element, which relates only to SQN, concerned the basis for the location
and installation of local instruments and the extent or degree to which they
were seismically qualified. As noted above in the discussion of findings on
this issue, engineering judgment is an acceptable basis for establishing proper
qualification of instrumentation -equipment, and the TVA practice in this regard
js not considered .unusual or inappropriate. However, the review of this

matter revealed certain situations where some level of documentation might

have better explained the installation of certain types of instrumentation
equipment. TVA intends to (1) determine the seismic qualification basis for
all seismic Category I Instruments, (2) review all safety-related instrument
installations to verify that they are properly located and consistent with
their seismic qualification, and (3) modify supports or replace instrufients as
necessary to satisfy qualification requirements.

s

5.4 Summary of Subcategory Corrective Actions |

TVA corrective actions that have been implemented since the concerns were
registered have revealed the need for a large number of documentation changes
and only a very limited need for plant modifications. The greatest field
effort is related to the need to verify the torque values of support connection
bolts. Actual plant modifications are identified in Table 3 for Sequoyah,
Watts Bar, and Browns Ferry. Although many of these modifications could
‘ possibly have been eliminated by performing rigorous engineering analyses to l
demonstrate the adequacy of the specific installations, TVA has not generally
elected to do so. —

Table 2 identifies 22 findings that require corrective action. The corrective
actions, along with their finding/corrective action classifications, are
summarized in Table 3. The corrective action descriptions in Table 3 are a
condensation of the more detailed corrective action information provided in
Attachment B. The plant or plants to which a corrective action is applicable
are ‘shown in the Corrective Action Tracking Document (CATD) column, and are
jdentified. by the CATD number.

With respect to corrective actions, Table 3 shows that, of the three elements
' in this subcategory: 223.1, which applies to all plants, has 15 corrective
. action descriptions; 223.2, which applies to SQN and WBN, has three corrective
action descriptions; and 223.3, which applies to only SQN, has one corrective
. action description.

The corrective action plans for Sequoyah, Watts Bar, Browns Ferry, ‘and
Bellefonte are found to be acceptable by the evaluation team to resolve the

findings.

27340-R27 (10/14/87)
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6.  CAUSES

Table 3 identifies one or more causes for each problem requ1r1nq corractive

action and is organized in three major groups: management effectiveness, :

design process effectiveness, and technical adequacy. For each correctivel | |
action description, the c¢losest or most 'immediate reason for a resultiis | | ! !
identified. However, in many instances lit/was dbserved that the problem

resulted from a combination or chain of causes, each of which should be

identified. Therefore, more than one cause is 1dent1f1ed for those corrective
actions.

The causes for problems in the area of instrument supports design generally
relate to communications and design details, \The greatest number of causes
fall in the area of management effectiveness.’ Detailed bases. for se]@ct1on of
the specific causes are provided 1n Section 6 2 below.

6.1 Major Groupings of Causes

The engineering errors that occurred in the design of instrument lineisuppaorts
were generally those of omission. Procedures that did not adequately define -
the technical design requirements and first- and second-line engineering ‘
'supervisors who did not pay sufficient attention to the details of nuc¢lear:
power plant design. This led to oversights in both verifying the des1qn and !
properly directing construction regarding the installation. Errors in vendor:
catalog information were beyond the control of TVA'engineers. Accordinqhy, |
there are no higher level causes. .

In many areas, the TVA design process was sound. However, the de$iqn1ba5es
for qualified instrument line clamps and their required bolt torguing were
unclear; additionally, the design bases for instrument mounting brackets did
not address the need to consider abusive treatment in certain high traffic
areas. This led to design details not specifying qualified instrument line.
clamp types and required bolt torquing, and for local instrument seismic
qualifications to have been performed using undocumented engineering
Jjudgment. As-built reconciliation and verification documentation For\both\
instrument line supports and local instrument seismic qua11f1<at1ons did not
properly define and analyze the actual installed configurat1ons. The:
combination of the abdve contributed to some uncerta1nty regard1nq the design:
process for this area of review.

i
—

The extent to which management, including first- and second-line supervision,

is engaged in the design work was examined on the basis of the findings o
identified. In many areas, supervisory effectiveness was adequate. How@ver,‘ I
exceptions were noted in the areas of organizational def1n1t1on, ‘ o
comunications, and supervisory fami11arity with the r1qorous reuu1rement5wofw
nuclear power plant design.

! e pbenass | mhew by RS Aot o e
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6.2 Detailed Bases for Specific Causes

. The bases for identifying specific causes follow for each negative finding for
which corrective actions are described in Table 3.

6.2.1 Instrument Line Support Connections - Element 223.1

0 Provisions for torquing of support clamp bolts were not defined on
the SQN construction drawings, indicating insufficient design detail
and incomplete communications with the field. The .oversight was an
error by Engineering.

0 Resolution of potential use of unauthorized clamps at SQN, as a
result of generic review of WBN SCR 6084-S, during the construction
. and" operating phases of plant life was the resulted from unfocused
responsibilities and insufficient communication between Regulatory
Licensing, Power Stores, Operations, and Engineering.

0 Potential errors at SQN resulting from the broad range of clamp
designations could have been prevented had Engineering provided more
design detail on the construction drawings. This oversight was an
error by Engineering. A i |

0 Confusing notes on the instrument 'support standard drawing for W8N
0 impaired communications of the design requirements to Construction.

This could have been prevented by first- and second-line supervision
being more attentive in providing Construction with the information
necassary to properly construct the instrument supports. In
addition, there was insufficient detail in the notes, potentially
leading to the use of-unqualified clamps.

] Insufficient communication to Construction and incomplete design
detail resulted from Engineering's failure to specify bolt torques
for instrument line support clamps at WBN. This oversight was an
error by Engineering. I

0 Damage of instrument line clamps at WBN was originally caused by the
' vendor in specifying an inappropriate torque value for the P2008
\ series clamp. Subsequent installation and quality control
) acceptance of such damaged clamps by Construction personnel without
feedback to Engineering are indicative of procedures not being
followed and lack of proper communications. In addition, sample |
walkdowns by DNE have: indicated that instrument lines were not
installed in accordance with design requirements and that there were
. - both insufficient documentation to audit the installation.adequacy
. and inaccurate as-built reconciliation. . |

AAse
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0 Loose clamps at WBN are the result of a lack of sufficient first-
and second-line engineering supervision attention to design detail
in providing an adequate design basis for support of instrument: | |
lines. ‘ o

0 The need for verifying and correcting the torque values of all
Unistrut type clamp bolts at BFN could have been prevented by
greater attention from first- and second-1ine engineering
supervision to design detail. in providing adequate des1gn bases.
This oversight was an error by Engineering. o O N N Y

o The requirements for qua]ified instrument line clamp types at BFN
were not communicated by Engineering to Plant Operations and
Construction before November 27, 1985. This omission was a result
of lack of sufficient first- and second-1ine engineering supervision |
attention to design detail in providing adequate des1gn ‘bases for
support of instrument lines.

o Potential damage of instrument line clamps at BFN and BLN originated |
from an error by the vendor in specifying an 1nappropr1ate torque !
value for the P2008 ser1es clamps.

0 Failure to fully specify qualified clamp types in the BFN design | |
criteria and to implement appropriate corrective actions to prevent
recurrence arose from incomplete design bases and procedures!| | [ |
resulting in lack of sufficient design detail. This oversight could
have been prevented by addition@al lat ent1on by first- and
second-1ine engineering supervisIOn to the unique aspects of nuglear
plant desmgn.

o Incorrect inspection requirements for supports on five instrument
1lines at BLN resulted from incomplete information being ‘
communicated to Construction and lack of information about the
design detail provided by Engineering.

6.2.2 Instrument Mounting Brackets - Element 223.2

In heavy traffic areas, the instrument mounting brackets at WBN and SQN were
susceptible to inadvertent abusive treatment and damage from plant personnel.
This was primarily caused by engineering design bases not considering bracket
loads other than from the attached instruments. The problem could have been
minimized if either Construction or Operations had given feedback to '

Enaineering on the, bracket's susceptibi]ity.

6.2.3 Local Instrument Seismic Qual1f1cat10n - Element 223.3 .

The indeterminancy of the seismic qualification of local instruments at SQN .
was driven by insufficient depth of design details defined by the Civil (
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. Engineering Branch (CEB) and lack of adequate communication of design details,
actual furnished components, and installed configurations among the CEB and
. the Electrical Engineering Branch (EEB), which supplied the instruments, and

Construction, which.installed them. These were caused by lack of attention to
detail by the first- and second-line supervision in each of the three involved
groups. The extent of the problems could not readily be established because
of incomplete and incorrect as-built reconciliation.

7.  COLLECTIVE SIGNIFICANCE

The evaluation team's judgment as to the significance of the corrective
actions is indicated in the last three columns of Table 3. Significance is
rated in accordance with the types of changes that may be expected to tesult
‘ from the corrective action. The corrective action plan descriptions for
elements 223,1 and 223.3 are judged to be individually significant from both
| licensing and technical standpoints to ensure the functional operability of
‘ Category I or Class I instruments and instrument lines during a seismic
| event. The corrective action plan descriptions for element 223.2 are judged
} to be individually significant only from a maintenance standpoint.

When all the findings and corrective action descriptions for all four nuclear
plants are viewed collectively, the following overall conclusions emerge:

changes in design input or output documents, the extent of the
evaluations to be performed (including plant walkdowns) indicates
the difficulty in determining the acceptability of the as-built
. instruments, instrument lines, and their supports. These
\ evaluations must be performed ‘before. any need for hardware changes
| can be known. This is reflected in the number of potential changes
identified in the last column of Table 3.

‘ ' 0 Although the majority of problems identified may only require

0 ‘Beyond the specific issues related to the design adequacy of

\ | instrumentation supports, there is the broader issue of
Engineering's lack of attention to details. The design of nuclear
power plants requires the consideration of many unique items not
generally considered in nonnuclear applications. Accordingly, there
is a need for first- and second-1ine engineering supervision to be
better trained in the special requirements of nuclear power plant
design. :

Certain aspects of the broader issue regarding management's inattention to
detail apparently continue to exist at TVA, as evidenced by its attempt to
complete the corrective actions for SQN element 223.3. Review'of the
corrective action completion notification prepared by: TVA revealed that TVA
had not performed the corrective actions as defined,in its corrective action
plan. nor documented the engineering judgments made’ as required by TVA policy
[BOS 861222 501].
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To address the general programmatic issues of TVA's past d1tf1cu1t1es in the
nuclear area, the Corporate Nuclear Performance Plan (CNPP) (Ref. 4) was
created. In addition, SQN, WBN, and BFN have generated plant=specific nuclear
performance. plans (NPPs) (Ref. 4) to further define the programmatic act1on$
to be taken for their facilities (BLN is broadly addressed in the CNPP). !

In general, TVA senior management has ‘identified the need for strengthen1ng
its Engineer1mg organization in response ‘to: the requirements of nuclear plant
design. The Engineering organization 'is: reSponsib1P for 'the content and ' !
qua11ty of the design documents and for ensuring that they conform. to sound.
engineering principles, licensing comm1tments, ' and Quaﬂ1ty Assurance program
requ1rements. This need for strengthening is based, in part, on. deficiencies
in design process effectiveness, which are partially 111ustrated by ' the cause
discussion in Section 6. This need is alsoipartially based on past
implementation of the TVA Quality Assurance program. Thus, the need for
strengthening the Engineering organization, as indicated by the NPPs, is
accomplished primarily through additional training of the ONE personnel Uo thew
-requirements of that program and to basic management pr1nc1p1es.‘

DNE Nuclear Engineering Procedure NEP-S.Z and policy memo PM 87-35 clearly -
delineate the responsibility, authority, 'and accountability of the Project
Engineers and Branch Chiefs.” The Project Ehgiheér is Yeépohsible for work
scope, budget, and schedu1e, and for ensuring that project work is executed’
according to plan and in conformance with the technical direction of the
Branch Chiefs and the requirements of the corporate. QA‘program. The Branch
Chiefs are responsible for staffing levels and qualifications of ‘technical
personnel on the projects, and for the technical iadequacy of the engineering
design. The Branch Chiefs are the final technical authority within ONE, and
have the authority to stop work that does not conform to established
requirements. In the past, Branch Chiefs' authority or resources to fully
administer technical reviews was limited. Under ithe restructured
organization, the Branch Chief provides engineers and technical d1rection\fdr \
the Project Engineer; the Branch Chief alisolassesises the need for technical
reviews, develops a document review and approval matrix, and schedules reviews:
as required. These programs have been- started but have not, as of this report:
revision, been fully implemented.

An independent audit on the effectiveness of the 1mplementat1on of the’ total
Quality Assurance program is instituted by Engineering: managemént as a
management tool, to add1t1ona1ly ensure that management policy is being
enforced. This audit function is prov1ded by the Engineering Assuranca (EA)
organization,

The findings of this subcategory are combined with those of other subcategory
reports and reassessed in the Engineering category evaluation, -which has ' | |

assessed the broader issues identified and ‘has’ 1ssued the neces sary corrective !
action tracking documents. b T e j
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TABLE 1
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Finding/Corrective
Issue/ Action Class*
Element Finding** SQN WBN BFN 8LN
223.1 Instrument Line Support a A C3 01 c7
Connections - c6 06 -
b C1 C6 D1 06
c ) A Cé6 ct « A
- - C6 -
d . (4 C1 A A
- c6 - -
e A A A A
f A A £3
- - E6
g E6 - - -
h £3 - - -
223.2  Instrument Mounting a A A - -
Bracket***
b D1 Cl - -
06 C6 .- -
c D1 Cl - -
06 c6 -
d - E6 - -

* Explanation of classes is on the next page.
** Defined for each plant in Attachment B.
*%* After evaluation of SQN and WBN, the evaluation team estab11shed that this
is a plant maintenance issue and does not represent a safety concern.
Accordingly, a review of BFN and BLN was not performed.

- A o
st
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Table 1 (Cont'd)

Finding/Corrective
. Issue/ Action Class* .
Element - Finding** : SON WBN -~ BFN | BLNI |
223.3 Instrument Seismic o dlal 11 DBl - % %- -
Qualification*** SRR R R
b ‘D6 - - -
c 06 - - -
*Classification of Findinas and Corrective Actions SRR
A. Issue not valid. 3 1. Hardwaré
No corrective action required. 2. Procedure
B. Issue valid but consequences acceptable, 3. Documentation
No corrective action required. 4. Training
C. Issue valid. Corrective action . 5. Analysis
initiated before ECTG evaluation. - 6. 'Evaluation’
D. Issue valid. Corrective action’ 7. Other (inspection)

taken as a result of ECTG evaluation.’
E. Peripheral issue uncovered during ECTG
evaluation. Corrective action requ1red.

**Defined for each plant in Attachment B.

*** Reviewed for -SQN only, reass1gned by TVA to Subcategory 80500 for other -
plants.
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TABLE 2

FINDINGS SUMMARY

Pjant
Classification of Findings SQN' ‘WBN BFN BLN Total
A. Issue not valid. No.corrective 5 3 2 3 13
action required.
B. Issue valid but. consequences..acceptable. - - - - 0
. No corrective action required.
C. Issue valid. Corrective action 2 6 1 1 10
initiated before ECTG evaluation..
D. Issue valid. Corrective action taken 5 - 2 1 8
as a result of ECTG evaluation.
E. Peripheral issue uncovered during 2 1 T - 4
ECTG evaluation. Corrective action )
required.

“ " Total ‘ 14 10 6 5 35 -
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MATRIX UF RLLMENTS, CORRECTIVE ACTIONS, AND CAUSES

REVISION NUMSBER: 3

SUBCATEGORY 22300 PAGE 21 OF 25
1 CAYSES OF NEGATIVE FINOINGS® 1 1
| ; g 1 TecarcAL | i
I .. MAMAGEMENT EFELCTIVENESS . DESIGN PRUCESS EFFECTIVENESS AUEQUACY 1 ]
.yt 24 31 4] 5 [ 7 8 9 10 1 12 | 13 | 14 15 16 7| |
|Erag- | i [Proce-|inade- Inade- Engrg |Design]Insuf, i | Stgnifi- |}
FINOING/ eeatea)inade-flaade-Jdures fquate fun- | Inade-| fquate | Lack Jdudgar]/Crit verif JStas | cance of |
CORRECTIVE [0rgan-Jquate Jyaate [Not  [Com-® |timclyJlack |quate )Inade-JAs-blt|of not  JComait]Docu- |kot | | | Corrective]
ACTION [1ze« | y- [Proce-|fol- [ouni- [Res of [of Hgt{Destga|quate [Recon-|DesignlOocu~ | Mot (senta-[Fol- [Cngey |vendor] Actioase |
ELEN CLASS CORRECTIVE ACTIUN CATU jtion Jtray [dures flowecd |cation]lssues]Atten [Bases JCalcs fci). [Detaflfeented] Met ftion Jlowed ltrror JError | D | M | K ]
) | | | | | | | i | | | | l | P
Q Retorque loosened bolts on WEN 0} 1 | I | I } | | x | ] % I | i | Jal-]A}
instruacnt support clemps. | | | l | ] | | | | | | | | [ I I
] ] | | | | ] ] | ] | 1 1 ] |
D1, C1 Verify correct torque of al)  BFK Ul | 1 - | | ] } I | x | ] x | | | x | fal-jaAal
Unistrut-type clasp bolts. | | { { | { { { { | { | | | 1 11
| | | | | | | | | | | | | | I 11 1
06, €6 Perform evaluation to.verify  bFN 01 | | { } | x | | | x { i x | | | | jaje)e|
that correct Unistrut claap | | I | | | | | | | | | | | | | | I |
types are installed, | | l | | | { | | 1 | | | | | 1 I |
| ] ] 1 } 1 l | 1 ] ] | | | | | | I
n Replace )} Uadstrut BFR U} | | { i | | | | | | | | | | | | x jAalr]aAa]
£2008-£2020 series clasp | | | | i ] | ) | | } | | i ) | l [ I
types with qualificd ones. | { | | | | | | I | | | | | | | | I T B
| ( | | | | | | | { | { | |
X Revise Design Criterta 8FN OV | ] | x | | i | x | 1 X i | ja)-1-1
BFK-50-0710 to refer to 1 | | | } § } I I | | | | |
latest requirements. | | | | | l. | | | | I ] | (| |
1 | | | | | | | | | | | | | | ‘ |
€6 jzplement corrective’actions  BFK O} \ ) 1 x | | i | X | } LS | [} \ | ) IAl-]-
to prevent recurrence of | I ) | | | | | | | | }
concerns regarding proper | l | 1 | | | | | | { {
clazp types eand bt torquing, | ) 1 | l | | | | | | I
~ | l I | | i i | | i | | l
cl Provide QC refnspection for BN Ol | | 1 | | x| | | | | ] x | | | | | | |ale)e
five Instroeent lines. I | | ] | | | | | i i i | | | | | 1 1
) ! | | ] 1 | 1 1 1 ] ] | 1 | i | 1 111
06 Revise drawings 550925-10-17  BLN 0} | | i ] | | | | | | | | | | | | x |a]-}-
and §G80925-10-129 to | | | | | | | | { | | { | | | | |
elMainate Uafstrut | | ] | 1 | | i | | l | | | | | |
P2003-P2020 series ¢letp, | | | | l { I | | | | | | | { | | I T T |
| | | I | | | | | | | | i | | | | (I |
223.2 D1, C) Modify safety-related SQu 0} P x| | | | x | | b x | | | | | | | } | fal-1al
fnstrusent drackets that are k8K O} i ] ] | ] | | | | | | | | | | | | [ |
susceptible 1o damage. | | | l | | | ] | l i | l | | | i [
’ | | i | | | | ) 1 | 1 | ] 1 ] | 1 | I I |
. | 1 | | | 1 1 | | § | I | | | 1 | I I

* Defined in the Glossary Supplement,
s petined in Yable N
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Tastt 3
MIRIX UF ELEMNTS, CORRECTIVE ACTIONS, AND CAUSES

-REVISION NUMBER: 3

SUBCATEGURY 22300 PAGE 22 UF 25
[} CAUSES OF KEGATIVE FINDINGS® [} ]
I ] ‘ 1 deowior | !
| HANAGEHENT EFFECTIVENESS 1 DESIGN PROCESS EFFECTIVENESS . ADEQUACY i | |
111 21" 3] 41 51 61 2181 9 10 n ] 1r1n [} 15 16 17 | |
|Frag- | ] |Proce-}Inade-| | ] ] “|Inade- {Engrg |0estgn]lnsuf. ' | Stgnifi- |
FIN0ING/ |mented] Inade- | 1nade-|dures [quate Jun- | |1nade- |quate | Lack” [dudgat]/Crit |verlf |Stds | cance of |
* CORRECTIVE [Organ-[quate [quate [Not  [Coa- ftimely]tack [quate [Inade-]As-bltjof not  [Comit]Docu- [hot Corrective
ACTION [12a- | G- [Proce-|Fol- [euni- [Res ofjof Mgt|Besign]quate [Recon-|Desiga|Docu- | Kot |senta-|Fol- lEngrg IVendor _A_c_ll;on&_l
ELEN CLASS 4 CORRECTIVE ACTION CATD Ition ltrng [dures |lowed fcation]lssuesiAtten |Bases [Calcs fci). luetatllaented] Mot Urion lpeed Ifreor Erroe 1oluly
D6, C6 ldentify safety-related Syn 0} I X ! ! g X 5 5 ! X ! A g 4 % -
fastruments ‘mounted oa. uoN 0} i } g i i | | ! | | | i 1 | |
Hght-gauge brackets ind | i i i i i i i i i i i i 1o
susceptivle to dimiye from } | | | i | | | | | | | i I- 1
treific. I | (I [ | [ ’ [
. [ Y S S E S A NN
€6 Evaluate siailar probleas W 01 x ] | | | x| | ] x | | | | | l | | |pQege
based on feedback trom DNC ] 1 ] ] ] ! ! I [
and Plant Operations. | | | | | | | | o
, ! | i ] -1 | i I
2.3 0§ Identify all safety-related  SGN O i | [ | x i } i x | x Ajpje
tnsirucents and veriiy that i i i A i i i | | l ] , ! I I
they nave been properly | | L D D R R B I | AR IR I I A
C Qualified. I | | | | | | | I
1 | l l l l Lo 1 | 11
] { ] | ] { i | | 1 | ! |
- - F b b b —F F F F F F il
101ALS 4 - 11y IR 11318 ]- 2 n - - 1-1 - [T I O
I i I ] I I i i I ) ] i i i i I |
. | | | | | | | | | L L L1 ] 1 L L1 1

« Defined in the Glossary Supplescat.

os Defined in Tadle ).
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22300
SPECIAL PROGRAM REVISION NUMBER: 3
Page 23 of 25

GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causes of Negative Findings - the causes for findings that require corrective

action are categorized as follows:

1.

2.

50

6.

8.

9.

10.

Fragmented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

Inadequate guality (Q) training - Personnel were not fully trained

in the procedures established for design process control and in the
maintenance of design documents, including audits.

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

Procedures not followed - Existing procedures controlling the design

process were not fully adhered to.

Inadeguate communications - Communication, coordination, and

cooperation were not tully effective in supplying needed information
within plants, between plants and organizations (e.g., Engineering,
Construction, Licensing, and Operations), and between
interorganizational discipliines and departments.

Untimely resolution of issues - Problems were not resolved in a

timely manner, and their resolution was not aggressively pursued.

Lack of management attention - There was a lack of management

attention 1n ensuring that programs required for an effective design
process were established and implemented.

Inadequate design bases - Design bases were lacking, vague, or

incomplete for design execution and verification and for design
change evaluation.

Inadequate calculations - Design calculations were incomplete, used .

incorrect input or assumptions, or otherwise failed to fully
demonstrate compliance with .design requirements or support design
output documents. -

Inadequate as-built reconciliation - Reconciliation -of design and

licensing documents with plant as-built condition was lacking or
incomplete.

27340-R27 (10/14/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 22300
SPECIAL PROGRAM REVISION NUMBER: 3 -
‘ Page 24 of 25

11. Lack of design deta11 - Detail in des1gn output documents was
insufficient to ensure compliance with design requirements.

12. Failure tg_gggﬂgggg_ggg1neer1ng Jjudgments - Documentat1on justifying

eng1ne5FTng43udgments used in 1he desiqn process was lacklng or
incompiete.

13. Design criteria/commitments not mpt - Desrgn cr1tLr1a or licensing
commitments were not met. ‘ ‘

14, Insufficient verification documentation - 00cumenLat1on (Q) was
insufficient to audit the adequacy of de5|gn and unsta]lat1oh.‘ !

-15. Standards not followed - Fode ar industry: standards and practices
were not complied with.

16. Engineering error - There were lerrors or oversights in the
assumptions, methodology, or judgments 'used in the design process.

17. Vendor error - Vendor des:gn or supplied items were def1c1ent for .

the intended purpose.

Classification of Corrective Actions - corrgctxve actions are c]ass1fled as b
‘belonging' to one or more of the following groups: S ‘ n

1. Hardware - physical p]ant‘changesi

2. ' Procedure - changed or generated a procedure o

3. Documentation - affected QA records = = = A S U
4. Training - required persornel education,

5.. Analz;js - required design calculations, etc., tO:re¢OIVe

6. Evaluation - initial correctmve action plan 1nd1cated a need to
evaluate the issue before a definitive plan could be established.
Therefore, all hardware, procedure, etc., changes are not yet known

7. QOther - 1tems.not Tisted above

Perinheral Finding (Issue) - A negative finding that does not result directly
from an employee concern: but that was- uncovered.during ‘the. process of
evaluating an employee- concern. By definition, peripheral findings (issues)
require corrective action. ‘ E ‘

2734D-R27 (10/14/87)
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22300
SPECIAL PROGRAM REVISION NUMBER: 3
Page 25 of 25

Significance of Corrective Actions - The evaluation team's judgment as to the
significance of the corrective actions listed in Table 3 is indicated in the
last three columns of the table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are categorized as:

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

0 Change of hardware (H) - This is a physical change to an existing
plant structure or component that resuits 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 action is judged to be
significant, either an "A" for actual or "P" for potential is entered into the
anpropriate column of Table 3. Actual is distinguished from potential because
corrective actions are not complete and, consequently, the scope of required
changes may not be known. Corrective actions are judged to be significant if
the resultant changes affect the overall quality, performance, or margin of a
safety-related structure, system, or component.

2734D0-R27 (10/14/87)
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- TVA EMPLOYEE CONCERNS REPORT NUMBER: 22300
SPECIAL PROGRAM REVISION NUMBER: 3
Page A-1 of 2

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 22300

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

»
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. CONCERN
ELEMENT  WUMSER

223.1 IR-85-398-003

PH-85-U54-001

14-85-~398-002

223.2 IN-85-973-002
{snarea witn- 20600)

223.3 IN-85-885-NU4
(Reassigned to B8OSLU

*  SR/NO/SS inaicutes sofety re

. YA pefore evaluations.
b, (09/15/87)

ATTAUHMENT A

EMPLOYEE CONCLRNS FUR SUBCATEGURY 22300
REVISION NUMBER: 3
. PAGE A-2 UF 2
PLANT APPLICABILITY

LUCATION SUN W8N BFR BLN CONCERN vESCRIPTION*

WK X X X X “solts for Unistrut Clamps were not required to be torqued prior to
6-1-85, Unit #1. Unit #2 bolts nave an option to be torqued to 6 ft.
los. Half moon clamps flatten during a 6 ft. lo. turque. If torqulnq

[} i Hale 41
Istan option on Unit #£2, wny wasn't it an option on Unit #), and when

shoula the option be appliea? Cl knows tnat this was not a procedural
requirement on units. . . .*  {SR/SS5)

WUl X X “Ine notes on tne 4JAUSU serfes arawings were really confusing.to the
0.C. inspection personnel. Mucn confusion existed between tne size,

nunber and type of fnstrumentation support clamps which were

inn AaV¥armm one andda Py
Accep&an!e by tne USO serles aotes aﬁd what type clomp was calles for

n the typical support araulnq. e o o* (SR/SS)

WBN X X X X “Inconsistent hanger torquing: until 6-1-85 no instrumcntation hanger
Dolts were torqued. From that date, bolts were required to be torqued
to 6 fr.lo. Tnis amount of torque flattens half moon clamps ana
daamages clamp nose. 3-4 months ago, hanger lns?ecturs randon)
inspectea unknown [lnumver] of bolts -and 40 failea {possibly &5
testea). Cl questions corrective aczion for 10-20 tn0usana not
testea. Hew S0 notes {early- July *85) permits nand-tigntening then
turning IIZ turn witn wrencn. But tnis can leave tne tubing luose.
{poim Unitsj. . & {SR/SS})

3

wbN X X . “Iypical instrument mounting brackets consisting of thin qauge,

Support “the instruments (qenerlc for typlca] mounts) Constant

bumping fnto, leaning agafnst, and sitting on tuese brackets/instr.

Causes aamage to botn brackets and instruments. CI coula not provide
specitic instruinent nuwnbers, Tocations, etc:, but stated aii such
installatfons snoula ve subject to re-aesiqn. This was reported to
manager (known) but no action was.taken.® (SR/SS)

WUN ‘X NKC identified tne followinq concern related to IN- 85-866-001 from
review of QIC file,

for wuN, BFN ana LLN)

“On unit 1, local instruments were installed using 'Good Eng.

""""""""""""" JGUQnent"ahd no seismic analysis was done.*  (SK/SY)

~

lated, not safety relateo, or safety siynificant per getermination criteria io LUTG Program Manual ung epplied by
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22300

' SPECIAL PROGRAM REVISION NUMBER: 3
: Page 8-1 of 12

ATTACHMENT 8

SUMMARY OF‘ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 22300

Attachment 8 -- contains a summary of the element-level evaluations. Each
issue is listed, by element number and plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachment A to an issue in Attachment B by using the element number and
applicable plant. The reader may relate a corrective action description in
Attachment B to causes and significance in Table 3 by using the CATD number
which appears in Attachment B8 in parentheses at the end of the corrective

action description.

The term “Peripheral finding" in the issue column refers to a finding that
occurred during the course of evaluating a concern but did not stem directly
from a employee concern. These are classified as "E" in Tables 1 and 2 of this

report.

-~
3

-r
»
v

0107A-R39 (10/05/87)
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ALIACHMENT o
SUMMARY UF I53ULS, FINUINGS, AND CURRECTIVE ACTIONS
FUR SUBCATEGORY 22300

Findings

REVISION NUMBER: 3
Page B-2 of 12

Corrective Actions

ARARRARARARRAARARN

- myeniwe sa

SQn

e on the 87A05U series
rawings for typical supports

. . aescrlnlng sizes, numbers, and types
B of instrurent line support
connections were confusing to

QC 1inspection personnel. .

4 HEL £2s

.
.
»
a -
az
H
3
>
"l

BET
LR

* r
L1 3 -
before 06,

¢+ The bolts were over-torqued to

t ft-1b. after 06/01/45 causing
i : damage to clamps.
!
1 d, Forty percent of clamps failea
. random Inspection (possibly 8u
1 visually examined).

Element 223.1 - Instrument Line Support Connections

SuN

a. ine notes on tne 4/AUSU series drawings are not confusing
for SUN fnstrument line support connections. Un WHN
where tne concern was ratsed, IVA naa apprOxImately 180
notes on its drawing series. SuN nas only 58,

Ineretore, interpretation is easier and proper

izplesentation 1s acnfeveble at Sy,

b. AS s ated i RCR S Swi v305, instrument iine ciarps dig
not nave specified torques before VZ2/83; nowever, tne TVA
bolt tigntening program under specitication No. NZC-946
issued Ub/25/8b establisnes torque requirements.

sinqle-nole clamps on the 4IAUbU serfes arawings. Tnus,

polts were not overtorqued and clamps were not”™ aamaqeo

because of torquing.

d. In 2 serpling program resulting from aisposition of - -
SLR SQN CEs 8oI2. a high percentage of clamps were foungﬁi

tu have boits wnich turned at iess than the presentiy

prescribed turque, althougn the clasps could support the

tubing. Moreover, tne bolt tigntening program undertaken

by TVA to close vut tne above SUR addresses the issue by

assuring agequate bolt installation to meet design
1oacings -for seiseic Category-§ ang I{L) fustrument-line
supports.

€. Ine new bolt tiqntuninq requireuent has been veriflea

SQN

a. Hone required.

D.. TVA will tignten originaily installed
Unistrut polts for instrudent line clamps
under -the program described in
tngineering Lnange Hotices 6690 ana

6/91. Inis action will assure adequate

VY
<)

& 20AM CHu gy
Cion. (LRIl oy U

c. HNone required.

d.- See Corrective Act

w o
=)
S
-

-¢. Hone require¢.

" as part ot tue disposition tor stu SN Ctl 612, Urauinq"

installation s meeting tne acsiqn requirements,

f. lnc same arauinq scries (4/7Au50) defines tne requiresents
tor- beth units.——tnerefore, once tne toryue requirements

were establisned for SUN, they nave been fdentifiea for
votn onits. —— -

f. None required. -
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ATTACHMENT B
SUMMARY UF LSHUES, FINDINGS, ANU LURRELTth ACTIONS
FOR SUULATtbOKY 22300

Findaings

PETE S I

REVISION NUMBER: 3
Page 8-3 of 12

Corrective Actions

Element 223.1 - SQN {(Continued)
g. Hot definea

h. Hot defined

v

WEN .

kY
a. The notes on the 47A050 series
arawings for typical supports
describing sizes, nurbers, ana types
of instrument line support
connections were confusing to
QC inspection personnel.

2474D-8 (10/05/8/7)

h. A tew drawings in the 4/AUbI,

9. lne documented evidence for the SQN response to W8N SCR

6U84-S dated 12/13/85 identifying 1/ typés of
unautnorized Unistrut clamps 1s being completed by TVA.

A

47052, and 47A054 series
nave a broad range of clamp callouts that need to be

replacea with specific aesignations.

WUN

a. The 4/A050 series arawings include approximately 180

notes which were originally not arranged by subject.
Tnis condition coula result in confusion and tne
subsequent installation of unqualified clamps. NCR 6U84,
R0 and R} for wbN document tne existence of an
unqualifiea instrument ¥ine clamp for unit 2. As a
result of tuis aiscrepancy, TVA deleted any reference to
unqualified clamp types in tne applicable design
arawings. TVA also inspected a random sample of 378
clamp supports for unit 2 and found no unqualified
clamps. Tnerefore, TVA concluded that there is 95
percent confidence tnat Y5 perceat or more of tne
qualified clamp types have been installed on unit 2
supports. For unit 1, TVA inspected a random sample of
28/ clamp supports ana found no unqualified clamps.
Inerefore, TVA concluded that tnis item §s not applicable
to unit |.

9.

n.

WUN

a.

A review of the WBN SCR 6084-S based on
the SQN construction contract records
recently indicated that some of the
unauthorfzed clamps were also received at
the SQN site., However, the results of
the samples taken in April 1986 did not
1dentify any unautnorized clamps.
Therefore, there is a high probadbility
that the unauthorized clamps were not
used for Category 1 finstrument piping.
furthermore, under the long-term torque
inspection program {(Engineering Change
Notice 6690), TVA will replace all
unduthorized clamps, if any, with
approved clamps. (CATD SQN 01)

TVA has not completed corrective actions
at this time,

TVA will revise those drawings in the
47A051, 74A052, and 47A054 series with a
broad rangé of Unistrut clamp callouts
with the specific approved clamp
designations., (CATD QN 03)

Inis is a post-restart corrective action.

Prior to ECTG evaluation, wBN revised
notes on 47A050 series drawings and
performed a random sample inspection to
verify that no unqualified materfals were
used. Therefore, no further corrective
actions are required.
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ATTACHMLNT B
SUMMARY UF ISSUES, FINUINGS, ANU CORRELTIVE ACTIONS
FUR SUBCATEGORY 22300

) Findings

REVISION HUMBER: 3
Page B-4 of 12

Corrective Actions

Element 223.1 - WBN (Continued)

b. Bolts for {nstrument llne clamps
were not torqued before 06/01/85.

c. The bolts were over-torqued to 6
ft-1b after 06/01/85 causing
damage to clamps.

B

a. Forty percent of clamps falles
random inspectlon {possibly 8U
visually examinedj.

e. Ihe new requirement is for bolts to be

b. Bolt tigntening requirements were added via €CN 2904 -to

C.

e

_ handg-tightened followea by a half-turn

with wrenchn.

f. Tne torque regyirements for Unit |
are aifferent from tnose for Unft 2.

Tnis may be.1nadgequate.

f.

drawing §/AUSU=1d37

the 47A050 serfes drawings in 02/83 in response to NCR
WBN SwP 8230, A review of construction procedures used
prior to UZ/H3 aetermined tnat final documentation pased
on adequate installation requirements existea for all

bolted connections except for conguit and instrument line

-clamps finalizea befure 1980, A TVA evaluation concluded

that there is 95 percent confidence that less than b
-percent of tne conduit ana instrument line clamp bolts
finalizeq pefore 198U may not be fully tigntenea.

al installations, TVA conftrmea that
fanrs Ald alamne 21L N [LLTATIVY
ieCe, One-boit Ciamds \uﬁl;uuu Teuvo

) to 6 ft-1b damagea them, This was
3 by rcvisinq the tigniening requiresents to *i/Z
turn past handtignt” as specitiva by Hote 166 of drawing

47AU50-1J3: in response to PIR wBN CEB 8039. In adaition,

~{VA 1s reinspecting and repatring any gamagea one-piece,

one-poit clamps in accoraance with wOrk plan Hwii4p- z for
unit ! and PIR wiN. CEM H63Y for unit .2,

TVA gtscovered problems witn the instaliation of
instrumentatfon ana fastrument lines and, on 10/25/85,
phaced an aominjstrative “noig™ on tnis activity until

with. Gocmntdnon on_instrunent lines and their
supports. To better understand the extent of the
probleas, -a random- sample of 68 unit !-supports was -
tnspectea by TVA, tleven clarps or bolts were found to
ve- foose or gamaged. -Rejnspection and retorquing of -
bolts for all unit 1 instrument line clamps are being
performed in accordance with work Plan Nw33apP-2.

Laboratory tests, described in TVA memo [5Ht 190710 00!],
-estaplish tne -

clamp loed capacities. on the basis of -
tigntening values similar lo tnose given ln Note 166 of

adequate cldmp loaa capacities ang preclude clamp damage.

fne bolt tigntening requirerents, given in terms of
nanatignt plus turn-ot-tne-nut, were established in
02783, Effective U6/UL/BY, tpese reguirements were . .
replaced witn torgue values for two nole clamps. tor
one-piece, une-belt clarps, the-tigntening requirement-
was nanotiqnt plus 1/¢ turn witn tne option to-torque to
b ft=ib.  In 04786, tne optiondl torque vaiue for one=
piece, one-bolt clunps was deleted to avoia clamp

aamage. tacn ot tne Jbove gaumeuns was detiney in
drawing series 4/AUS0 wnic plicable to votn units )
ang 2.

b. Prior to ECTG evaluation, bolt tightening
requirements were added to 4/AU50 series
drawings and fnstallations made prior to
1980 were evaluated by sampling to verify
acceptability, Tnerefore, no furtner
corrective actions are required.

c. To close out PIR WHN CEB 8639. TVA will walk
down aii One-plece, one-boit msxrumem nne
support clamps and will replace any damaged
cianps found during -the walkdown. For
unit 1, the action is being implemented ana
trackea as a part of NCR W-334-P. For

tracked by PIR wBN CEH 863Y. (CATD wBN 02)

d. To ciose out HLR W-333-P, TVA will walk down
all unit | fnstrument line supports and will
resolve all discrepancies found during the
walkdowns. Detalls of the walkdown

requirements are given in TVA memos
llld-l\(l.ﬂh m)l\ 860404 mlll and 09-17 vh

1826 860917 05!]) {CATD wBH 01)

e. None required.

f.. None required.

unit 2, the action s being {mplemented ana. . .~ = . .

“fnese tightening vaiues provige -~~~ -~ - T T T T T T T
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Corrective Actions

Element 223.1 - BN

a. HBolts for tnstrument line clamps
were not torqued before 06/U1/85.

b. Ihe bolts were over-torqued to
b ft-Ib after 06/01/85 caustng
damage to clamps. _

¢. Forty percent of clamps failed_
randoa inspection {possidbly 8V

. visually examined).

24/30-9 (10/U>/81)

BN

e

a. As identitied wn NLH UEN BWP B3Ud, bolt-tightening

requirements for instrument line clamps for units I, 2,
and 3 were not specitied betore UZ/83. General
Lonstruction Specitication G-53, R4, 1ssued in 01/84
definea torquing requirements. However, these tightening
requirements do not accurately simulate the tigntening
values used 1n the laboratory tests which estaplishea the
clamp load capacities. IVA has not completed the
required corrective action tor NUR BHN BwP B3US to
determine the adequacy ot bolt tigntness tor instrument
line clamps {nstalled betore 01/84. The recommended
oethod of determining tne adequacy ot Instrument piping
and tubing clamp bolt tightness given in Design Criterfa
BEN-50-D/10 by shaking the pipe adjacent to the support
@3y be adequate for tubing, but may not pe adequate for
PIPING and nas not been sudbstantiated by UNt. Current
IVA corrective actions do not include an evaluation ot
qualitied clamp type use and correct bolt-tightening
installation based on as=butlt Intormation. Since
11721785, LNE has 1ssued Individual support detail
drawings. A UNt review ot 394 individual support detatl
drawings revealed that /4 drawings specity the use ot
Unistrut clamps. Of these 74 drawings, UNE found that 66
drawings specity proper bolt-tigntening requirements, but
that 8 drawings @o not specity them.

ine design documents did not prohidit the use of
one-plece, one-bolt clamps {(Unistrut PZU0B-P20Z0 serites)
for units 1, 2, and 3. Thus, thts clamp type, which s
susceptible to damage trom overtorquing, may have been
used. Unistrut Corporatfon's design bolt torque for
1/4-1nch-diameter clamp bolts (including polts tor
P2OUB-P2020 serfes clamps) 1s 6 ft-Ib. Torquing of bolts
tor PLOUB-P2UZU sertes clamps to b tt-1D will cause
damage to the clamps. UNL has not evaluatea the as-buiit
usage ot this clamp type tor instailations prior to
11721185,

Project Instruction BHtP P§ 8b-2Y requires a sample
inspection ot b4 small bore pipe supports in order to
address the {ssues ot SCR utN Ct8 8520. Tnis inspection
was not completed since the engineering evaluation ot the
inftial inspection results snowed pipe stresses larger
than the allowaole values.

BEN

a.

b.

C.

Verify or correct installed torque valués |
of all Unistrut-type clamps for Class 1
instrument tubing and small bore piping.

Torque values will be verified against
appropriate load rating test intormatfon.

write a CAQR to address concerns relating
to the cozpleteness ot the corrective
action 1n KCR BFN BwP 8305, RI.

Verity or correct installed clamp types

ot all Unistrut-type clamps for Llass |

instrument tubing and small bore piping.

Clarp types will be veritiea against

qualitied clamp types which have load “
rating test intormation. CLlamps which do

not have load rating test information

will be replaced or qualitied by special

analysis, (CATD BFN 01)

Replace all installed Umistrut
PeOUB-P20ZU serfes or similar clamps with
qualified clamp types. (CAID BFN UI) |

See Lorrective Action “a.”
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Corrective Actions

Elesent 223.1 - BFN (Continued)

d. Tne new requirecent S for bolts tu pe
nand-tightenea followed by a half-turn
witn wrenen. This may oe inagequate

C 51124

¢, Tne torque requirements for eacn unit
are different.

f. Hot defineq

d. Snce 11727785, UKt nas been Issuing inaividual support q,

detafl drawings. A review by UNE of 394 Individual
support detadl drawings vevesled /4 drawings-that
specified the use of Unistrut clamps. of tuese 74
drawings, one drawing specifivy the use of Unistrut
POUL-P2020 series clamps. Tnis drowing specifiea a
bolt-tigntening requiresent of *finger tignt plus 1/4
turn.® The evaluation tean considers tnis to pe an
acceptable volt-tiyntening requirement beceuse it
properly simulates tie laburatury test.conditions definea
fn TVA qwmo R. U. Lane to T. 8. Hortnern, Jr., (02/10/79)
and used for estabiisning tne cianp aliuwsdie logas.

. ¢. olt-tiyntening requirements fur instrument line clamps e.

were not specifiea pefore ul/ud. Since 0184, qeneral
volt-tigntening requiresents have been definea in General

_Construction Specification G-53, M4, fur units 1, 2, and - - - . - .o

3. Since 11722785, tnese requirements fur Instrument
Vine clemps have been specified vn {naividual support
aesiqpigraulngs.

f. In aqaition,. during the investiyation, the evaluatiun f.

team founa that tnere are no desfyn criteria or other

design documents which dentify al) qualified instrusent

Mine clamp types and require that only tnese qualifiead

aY e { ...... hss s:oanes Kiiem oo P TV | ) 2em.a )  Wiseenfaan

Cadiy Lypes vk used vur unies 3, ¢, aild 9, " IHCTCIUIG,

for supports fnstallea wefore 11/27/85, uanaIIf!ga

clamps Couid nave been used. Fur supports instailed

after 11722785, tne use of qualified clamp types nas beea
verificd by DNt on tne pasis of a review of individual
support. dutail arawings.
uLN- o . KLY
- &, B0t tiyutlening requirewents were adGed to the SUB0H2S - - 4.

drawings on UZ2-25-80. Un tne Lasis of a'review of

‘construction faspectivn records ' (qU Inspection status,
Conputer Print-oul BINJANUA, US/15/ul), il was aelermined
tnat five lines accepted pefure tnis date-nave not been

relnspected. - - -

“were used.  (CATD BLN 01

None requirea.

None required.

.

Revise Desiun Criteria BFN-50-0710 to refer
to current qualification and evaluation

criteria,
Inplement the corrective actions required to
prevent recurrence of concerns gcqaralgq
proper ciamp types and proper clasp bolt
tightness. (CATD ©FN 01)

Yines OIX-LLPC-OUBA-N, -0UBY-N, -0OBC-N,

“-QUBD-N, and -OUBE-N to determine whetner -

one=piece, one-hole clmngs (Hark No. H-64)

-perforw & walkdown of {nstroeeat tublng - - - - - - - - -~
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Corrective Actions

Element 223.1 - BLN (Lontinuea)

b. 1lhe boits were over-torqued to 6 ft-Ib

Ce

°.

- with wrench,

atter Ub/U1/8% causing damage to clamps.

Forty percent of clamps failed random
inspection "(possibly BU visually
examined).

the new requirement 1s tor bolts to be
hand-tightened followed by a halt-turn
This may be fnadequate.

Ihe torque requirements for each unit
are ditterent,

t lement 223.2

ARNARRANARRRAAAANRARAR

=

SN 2

b.

Instrument mounting brackets are not
strong enough to support instruments.

In heavy tratfic areas, the brackets
are susceptible to abusive treatgent
which causes damage to brackets and
instruments.

24/740-9 (10/U5/8/)

b. lorquing ot one-ptece, one-polt {Unistrut P2UU8 serfes)
tubing clamps to b Tt-1p damayes them, lwo detarls on
the telletonte drawings allow tne use ot these clamps
{Orawings SUBUYZL~-1U=-17 and SuBLYZS-1U-1¢Y). Inelr polts
are required to be torqued to & to / ft-1bs (drawing
5GBUYZS-10-U2). Lhus, the potential tor aver-torquing
P2UU8 series clamps exists at LLN; however, on the basis
ot discussions with knowledganie IVA engineers and tield
walkdowns, it appears tnat TVA nas used other, approved
methods Of securing the tudbing to 1ts supports.

¢. Random inspections of {nstalied tubing clamps have not
been pertormed at LN because no problems requiring
resolution via random reinspections have been
1dentit1ed. Agditionally, tield walkdowns Dy the
evaluation team have not revealed any discrepancies.

d. 1he halt-turs metnod of tignteniny tudbing clamp volts 1S

not usea at BLN. As specitied on drawing SLBUYZS-10-0<
bolts are to be tigntened using specitied torque values.

e. lorque requirements are given on arawing SBYYLS-10-UZ

and are ideatical tor botn ULN units.

- Instrument Mounting Bracket

SN

a. Design Criterta SYN-DC-V-10.3 and 10.4 articulate the
requirements for instrument mounting brackets at SUNM.
Based on review of drawings, plant walkdowns and
performing a sample calculation 1t was determined that
the mounting brackets are adequate to meet their most
severe design conditions.

b. In neavy trattic areas, the {ssue that the brackets are
susceptible to abusive treatment resulting in damage to
brackets and instruments s valid as documented fn wiN
HCR 6296, KU, for similar installations at wuK.

C.

d.

€.

SUN

a.

Revise drawings 56B80925-10-17 and
SUBUYLS-10-12Y to eliminate the use of
Hark Ho. H-64 clamps. (CAID BLN 01)

None required.

Hone required.

Hone required.

None required.

TVA URE will compile a list ot
satety-related instruments mounted on
light-gage brackets simflar to those .
identified 1n the etement report. UNt will
fdentify locations of the instruments and
consider their susceptability in view of the
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Corrective Actions

Element 223.2 -~ SUN (Continuea)

c. All such installations should be
redesigned.

WBN

a. lnstrument mountlnq brackets are not

b. In neavy traffic areas, tne prackets
are susceptible to abusive treatment
whicn causes damage to brackets and

instruments.

c. If tne walkdown discloses damaged brackets, they should

be strengthened or protected.

WUN

3.

b.

uestqn Lrlterla Wi- uc 40 £I JI I. and JI 2 artlculate

WBN, Laboratory testing (wyle test repurt 4280/-1,
U8/26/74) ana TVA Calculation 641 860429 Yu2 confirm tnat
the mounting brackets are adequate to meet their most
severe design conditfons.

In neavy tratfic areas, the issue that the brackets are
susccpnhié to dUUSlVE treatment resuumq lﬂ uamdge to
prackets and instruments is valiu as documented in NCRs
6787 and 62Yb. However, tnis is a plant maintenance
{ssue for feprovea plant maintenance of tne seismic
instrument installatfon. Tnis issue is being addressed
by TVA by tne action- nlang attacney to TVA memos from

Lurtls to “Inose Llstea' (V)/08/8b and 03/26/8b), and the

1 R £ utde £9u71 PR ITS
Ciosure OF HLRS &8/ ang 6dYb.

general traffic pattern. They will also
develop and obtain approval for a field
walkdown procedure, Subsequently, they
will perform the walkdown and identify
any deficiencies. As a result, TVA ulll
initiate corrective action for each
aeficiency and develop stronger mounting

detafls for rnnlzrlnq the fnstrument

brackets. (CAYD SQN O1)
Infs is a post-restart corrective action,

See Corrective Actfon “b.*

Hone required.

TVA will ensure that the actfon plans
comitted to be performed in the -
attacnment “C" to the Instrument Project
Final Report are completed. These
fncluded satisfactory closures of NCRs
6296 (Unit 1) ana 6287 (Unft 2). NCR
6287, R) {D2/08/86) was revised to - -
provide a disposition of bracket
replacement a5 & plant enhancement.
wWBN-DNC will track NUR 6287 to completion
and closure by means of Tracking and -
Reporting of Open Items (TROI}.

" mamEa,

24740-'/05/8/)

In agaition, TVA will fnspect instrument. = = = = _

gsounting brackets for existing or
potential mounting bracket damage during
performance ot a planned field walkdown
of instrumentation. TVA will make an
assessment of any damage ang, if
required, DNt/CEB will redesign ang
replace tne brackets. TVA will fssue
LCNs for the work and track their

closuras,  [CATD N 01}
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Corrective Actions

Element 223.2 - WHN (Continued)

€. All such Installations should be
redesigned, . B

d. HNot defined

BEN
(Not to be evaluated)
BLN

(Not to be evaluated)

tlement. 223.3

SQN

a. Local instruments were installed

2474D0-9 (10/05/87)

based on “Good Engfreering Judgment.”

€. As documented in the disposition of KURs 6296 and 628/,
construction or Plant Uperations, or botn, will replace
those 1/8-1nch brackets shown on detafl 819 of drawing
4/WbUU-1Y with the more rugged 1/4-inch bracket shown on
detail 8321 of arawing 4/wb00-32) and drawing 4/A061-16
to enhance plant aaintenance.

d. It siatlar problems are tdentitied on the basis of
approprtate teedback trom UNU and Plant Uperattons, LNt
should evaluate tnose problems in the same fasnion as
discussea in tinding “c* above.

N

BLN

~ Instrument Seismic Qualitication

- SyN

a. A sample inspection ot three 1nstruments was pertormed to
determine the extent and acceptabiiity of seismic
qualitication at yN. tne local panel-mounted pressure
transaitters (l-Pl=-1-30 ang |-PI- I-dbL) were 1nstalleo in
accordance witn the dpsSign draw

gocumented enqlneerinrlilg
s

local f1eld-mounteqg t
applicaty ot qood
ﬁ:

tnstalled without a ¢
egring
qral toy engineerin

. documented evideace o
t requ

Judgment wnich is int
y sucn Juuqment witn tecnntca

industry-wide. Curr
industry are to just
documentation., dase
Dy the evaluation team, tne temperature switch nas now
been determined to be adeyuate.

MR TIALTY CiMPLET E

¢. See Lorrective Action “b.* l

d. See Correction Action "b.*

BFN

«t

BLR

SQN

a. TVA will obtatn a ltst of SQN Units ) and 2
satety-related instruvents from Sequoyah
Critical Structure, Systems, and Corponents

(LSSC) List. lne Iist will be evaluated

inspection as well as a seismlc
qual t ih Bosunphas

proc 1) §itan
design, verlty ds<

“qualification documentation of atl Unit 2
satety-related instruments required for sate |
shutdown, to mitjgate core damage, or to

prevent releases In excess ot 1UCFRIVV

Iaits (FSAR Chapter 15 events) before
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Finaings Corrective Actions

Element 223.3 - SQN {Contfnued)

24140-%05/8/)

Unit 2-resta A}l other Unit 2

safety<relat struments and all Unit 1’

safiety-relat astkuments will be subjected

to the sare deesidh
r

nQ searcen
lnsa‘zc 20 ﬁ;’ a\ter Un
Inesy pest-Pnil 2 restart

a

perf&‘ fogguardstirt of
\el\ tnspeliiog

The flely inspegtiog vwi11 be performed in

accordunde with ddres approved by Plant
Operaﬂoxkgv!e}.g@!t eé (PORC), or
genericy prpcedur. at \cover walkdowns,

. surveys) ak# Field agpegtions, or

peges

procedurks rIs&i”:;Q 11ty Assurance

{GR). Rﬁo #ton® ‘rsiﬂto quality report
]

{CAQR) wi d corrective
actions will r each
L ... incomplete\y. onconforming . . . . . . . .
. fnstallatidn. TVA fnaicated
that other Vtedign ch s have
resulted in\tt acgions that would

preclude ve

4%
n

o TVA designy 1Atengaci t,
~ CEs-DI 121 QK' -gxt,smic,,u,e,sj, 0. Review
. and Control **hgéPne .:r;ce tly revised
_ (05/86) to steen

w.pFgsesy to ensure
- adequate selynd igp-quilnfication of

instruments aw nstalljtions. SQN
_ 1 _

L‘W‘ ‘ak}g gt:fenis is

§
;3
" LY

e

. 7 i h
o Revisfon 2 of 'W £ tﬂer\ng
Procedure SUEP-Y3 QMI and
,,,,,,, .. . .. ... . current revisiod 1L{ lal,rﬁ. |

{dentify potentiay instaliat probiiems
in the design of reatiting detafl for
= future finstallation of instruments.
(CATO Sgh O1) . o

o walkdowns before\ i
S S - .- - - - - - - engincering-change
procedure provid

n
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Corrective Actions

Elerent 223.3 - SQN (Continueq)

b. Ho selsmic analysis was done for
different types of installatfon of local
instruments.

c. Ho seismic analysis was done for
local instruments.

24740-8 (10/05/8/)

AT__SeN

THIS ITEM PARTIALEY: GOMPLETED.

TVA has submitted its corrective actfion

ingdeqyat opin cu
Bl ERg
&

corrective acti

b. Tne local panels where both pressure transmitters were
mounted were qualified by testing and/or analysis. The
as-buflt installatfon of local field-mounted temperature
switch 1-15-30-103 lacked seismic analysis or other
evaluation at the start ot tnis report investigation as
indicated in finoing a. above. Tne desiyn mounting
bracket ot the Foxboro transmitter shown on alternate
Section Al-A} of Detail 819, Orawing 4/wb00-19 {s more
flexible than tne qualified approximately l-inch dgeep
bracket. The evaluatfon team performed a qualification
calculation for alternate Section Al-Al and determinea
tnat this detail {s adequate.

c. instruments may be acceptably qualifiea to meet seisaic
requirement by analysis, testing, a combination of both,
or simflarity. 8oth pressure transmitters, 1-PT-1-30 and
1-PT-1-26C, were seismjcally qualifiea by testing. Tne
function of the transmitters was acceptable during ang
after seismic testing, according to documented
information provided by TVA.

Temperature switen 1-T5-30-103 (Fenwal Model 18003-7) was
Judged sefsaically qualified by TVA fn 1975 based on
similarity to anotner temperature switcn (Fenwal Hodel
1J002-40) tested by General Electric. A 1982 test report
by Wyle Labs indicated that tne function of the
temperature switch was acceptable during and after
sefsmic testing. Tne test results inaicate adequate
selsmic qualification for temperature switch Fenwal Mouel
18023-7. Since Fenwal Model 18003~/ {5 tne same In form,
fit, and function as Model 18U23-7, temperature switch
1-15-30-103 §s seismically qualiffes by simflarity.

adequate.

b. See Corrective Actfon “a."

v

c. See Corrective Action “a.*
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1ssues Findings Corrective Actfons
.Element 223.3 - W8N WiN WEH
(Not to be evaluated in this subcateqory)
8FN . BFK 8FN -
{Hot to be evaluated in this subcategory)
BLN BLN BLN

{Not to be evaluatea in tnis subcategory)

a
) zmu'/. 0/87)
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ATTACHMENT C !
REFERENCES :

1. Element Report 223.1, "Instrument Line Support Connections" for Sequoyah,
Rev. 1 (12/31/86)

2. Element Report 223.2, "Instrument Mounting Brackets" for Sequoyah, Rev. 1
(04/13/87)

3. Element Report 223.3, "Local Instrument Seismic Qualification" for
Sequoyah, Rev. 2 (05/14/87) .

{ 0

o 4, TVA Nuclear Performance Plan:

Revised Corporate Nuclear Performance Plan, Volume 1, Rev. 4 (03/87)
Revised Sequoyah Nuclear Performance Plan, Volume 2 (03/87)

8rowns Ferry Nuclear Performance Plan, Volume 3 (09/86)
Watts Bar Nuclear Performance Plan, Volume 4 (03/87)

5. Licensing Documents:

NRC's NUREG-0011, Safety Evaluation Report related to operation of
Q Sequoyah Nuclear Plant Units 1 and 2, (03/79) . :

SQN FSAR update through Amendment 3, Section 3.10, "Seismic Design of
Category I Instrumentation and Electrical Equipment"

WBN FSAR through Amendment 54, Dated 01/09/85 Section 3.10, "Seismic
Design of Category I Instrumentation and Electrical Equipment," inciuding
Table 3.10.4

6. Design Criteria:

4 TVA SQN, "Design Criteria for‘Mechanical Auxiliary Instrumentation Room
Panels," SQN-DC-V-10.3, Rev. 0 :

TVA SQN, "Design Criteria for Mechanical Local Panel for Class I
Equipment,” SQN-0C-V-10.4, Rev. O

Design Criteria WB-DC-40-27, “"Mechanical Local Panels for Class I
Equipment," Rev. 1 .

Design Criteria WB-DC-40-31.1, "Seismically Qualifying Mechanical and {
-Electrical Equipment Devices," Rev. 0 . i

38070-R3 (10/08/87)
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Design Criteria WB-DC-40-31.2, “Seismic Qualification of Category I Fluid

System Components and Electrical: or Mechanical Equipment," Rev., 2

Design Criteria BFN-50-D710, "Field Inspection of Instrument Lines,"
Rev. 0 (11/07/80) ‘ Co "

7. Calculations:

“"Seismic Analysis of Ins1rumentat1oh RacP Frame of Draw1nq 47w352 "
(06/29/7‘2) | | | | i f : : :

“Temperature Switch Mount Evaiuation,w (8251 861031 800] f
"NRC WBN SWP 8230 Evaluation,” Rev.! 1, [826 850305 076], (03/05/85)
Calculation B41 860429 902 |

8. Conditions Adverse to Quality:
NCR WBN SWP 8230, [SWP 8212083033],w(l2/06/82)
NCR BFN BWP 8305, Rev. O, [BW? 830216 00617, (02/15/83)
NCR 6084, Rev. 0, [C24: 850606 100], (05/23/85)
NCR 6296 Rev. 0, "Transmitter Mountwng Brackets," (09/03/85)
NCR 6084, Rev. 1, [B26 8512203011], (12/10/85) ‘
NCR BFN BWP 8305, Rev. 1, [B41 851213 007], (12/13/85)
PIR WBN CEB 8639, [B41 86040130]9],3(03/19/86)
SCR BFN CEB 8520, Rev. O, [B41 851112 016J, (11/12/85)
CAQ Engineering Report for SCR SQN CEB 8612, (06/03/86)

9. Drawings:

Sequoyah

47A050 - 1 (Rev. 2 through 7) Mechanical Hanger 0raw1ng General Notes
- JA (Rev. Q)
- 2 (Rev. 1 throuqh 6)
- 2A through 23A (Rev1s1oms as of 08/24/86)

47A051 - Series (Revisions as of 08/24/86) Meuhan1cal SeISmnc

Supports - Instrument Sensing Lines
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47A052 -

47A054 -

478601-1 - 18

478601-1 - 21
478601-30~ 21
47352 - 3
474600 .-
Watts Bar
477061 -
47W600 - 19
321

Browns Ferry
4782650 - 340

Bellefonte
5680925-10-02

-05
-10
=17

Series (Revisions as of 08/24/86) Mechanical Seismic
Supports - Radiation Monitoring and Sampling

Series (Revisions as of 08/24/86) Mechanical Seismic
Supports - Control Air Lines

(Rev. 52) Mechanical Instrument Tabulation
(Rev. '52) Mechanical Instrument Tabulation
(Rev. 53) Mechanical Instrument Tabulation

(Rev. 0) Mechanical Instrument and Controls Panel-Seismic
Test ’ ‘

Series (Revisions as of 09/20/86) Mechanical Instrument
and Controls

Series Sheets 1 through 16 (A11 Rev. 0)
(Rev. 5) -
(Rev. 1)

(Rev. 0) Mechanical RPV Sensing Lines Pipe Supports

(Rev. 14) General Installation Notes (Including Bolt
Torque Values)

(Rev.6) Channel Nuts and Bolts Assemblies
(VOIDED on 03/14/83) Tube Anchor Assemblies
(Rev. 4) Tube Guide Assemblies

-129 (Rev. 1) Notes for Heat-Traced Tubing

-130 (Rev. 2) Support Details for Heat-Traced Tubing
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10. Test Reports: j Lo

Wyle Laboratories Test Report No, 42377-1, "Seismic S\mu1atlon Test
Program on Instrumentation Rack " (W1ﬁ08/720 oo

Action Environmental Testing Corp. Test Report No. T3- 1091 ‘"Seismic
Vibration Test of E10 Series Transmitters," (12/73) :

Wyle Laboratories Report No. 42807-1, “Seismic Simulation Test Program on
an Instrumentation Rack," [no RIMS number], (08/26/74)

Wyle Laboratories Report No. 17509-m WQua11f1cat1on Plam for Fenwal
Temperature Switches," Rev. C, (05/07/82) ! | j

Instrument Tube Clamp Load rest1ng,‘[8ﬂ6‘850411 0021, (04/12/85)

Instrument Tube Clamp Load fest1ng L AHdﬂtlénaﬂ Tesf1ng,‘
(B46 850814 002], (08/16/85) . = | | o |

11. Walkdowns and Trip Reports:

Walkdown in the Sequoyah Unit 1 Rea¢tor and Aux111ary Bu11d1ngs, by the
evaluation team on 09/18/86

Sequoyah Trip Report for Septembér 19 and 2m 1986, 10M 563

Letter BLT-150, Browns Ferry Trip Répokt\by N. G. Shah and R. G. RoUerﬁs
on 03/03/87-03/06/87 (03/19/87) !

Bellefonte Trip Report of 0%/12/87 05/15/87, BLT-232, (06/04/81)

12. TVA Memos and Letters:
TVA letter to Wolfe and Mann Manufactur1ng Company, from F. w Chandler
to 0. M, Salisbury on TVA contract 72€33-92800: transm1ft1ng approva] oF
Wyle Laboratories Test Report No. 42807-1, (11/19/74)

TVA memo from F. W. Chandler to R. 6. Domer ‘with attached nGE Selsm1c
Test Results, 225A6290, on Fenwal Switch 17002-40," (06/24/75) Lo

TVA memo from R. 0. Lane to T. B. Northern, Jr., "Watts Bar Nuc1ear
. Plant - Testing of Unistrut C]amps,“ [SME‘7907]0 001], (07/10/79) ‘

TVA memo. from F. H. Coleman. to CEB files, "Seismic Qualification of
Foxboro Series E10 Transmitters® for NBN Contract 828973 P
[CEB 810903 252], (09/03/81) = = |

3807D0-R3  (10/08/87) 3 o
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13.

TVA memo from G. Wadewitz to J. W. Coan transmitting NCR 6287, Rev. O,
[B26 850906 003], (09/05/85)

TVA memo from G. Wadewitz to J. W. Coan. transmitting NCR 6296, Rev. O,
(826 850912 .009], (09/10/85)

TVA memo from J. W. Coan to G. Wadewitz transmitting NCR 6287, Rev. 0,
(826 850923 009], (09/19/85)

TVA memo from J. W. Coan to G. Wadewitz transmitting NCR 6296, Rev. 0,
[B26 851021 005], (09/21/85)

TVA memo from R. B. Barnett to J. P. Vineyard, "NCR SQN SWP ‘8305 - Bolt
Tightening Requirements," [B41 851009 001], (10/09/85) ‘

TVA memo from J. C. Standifer to G.. Wadewitz, "WBN Non-ASME Significant
NCR 6084 R1 and SCR 6084-S RO," (826 860121 128], (01/21/86)

TVA memo from R. O. Barnett to J. P. Vineyard, "SQN SCR SQN CEB 8612
Specific Bolt Tightening Instructions," [B41 860220 005], (02/19/86)

TVA memo from R. W. Cantrell to Those Listed, "DNE Interim Order -
Supplement to NEP-3.1," [BOS 861222 501], (12/22/86) ’

Miscellaneous:

Construction Category Element Report C017303-BLN, Instrument Line Clamps,
(10/16/86)

Appendix F of Sequoyah Nuclear Plant Quality Assurance Manual, "Design
Criteria for Qualification of Seismic Class I and Class Il Mechanical and
Electrical Equipment,” Rev. 2, (01/24/83)

TVA Design Interface Document CEB-DI 121.03, Rev. 1, "Seismic Design,
Review, and Control," (05/16/86)

Project Instruction BFEP PI 86-29, "Procedure for Sampling of Class I
Small Bore Piping," Rev. 0, [B822 861010 301], (10/10/86)

General Construction Specification G-53, "ASME Section III and Non-ASME
Section III (Including AISC, ANSI/ASME 831.1, and ANSI B31.5) Bolting
Material," Rev. 4, (01/12/84)

"TVA SQN Construction Specification N2C-946, "Requirements for Tightening

of Non-high Strength Bolts in Friction-type Connections," Rev. O

TVA SQN ECN 6690 - Bolt Torque Requfrements,VEBZS1860515 515]
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- TVA SQN GCTG Report GCC-13-59, (06/06/86)
Workplans NW334P-1 and NW334P-2 describing the action plan to resolve the
problems associated with clamp installation and bolt torquing, [no RIMS
number], (01/08/86) and [no RIMS number], (02/07/86) A R

Quality Control Procedure 4.3; "Instrument Tubing Installation,” Rev. 0,
(BLN 810105 3891, (05/01/79) Co e

Quality Control Procedure 4.3, "Instrument Tubing Installation," Rev. 13,
[c20 860512 4611, (06/25/85) ‘

Quality Control Inspection Status, Computer Print-out BINJAN84; (no 'RIMS I R
" number], (05/15/87) : -

Vendor Drawing, Fenwal Drawing 18003-7, Reyi. 8/7 (06/21/68) i

Westinghouse Topical Report WCAP-8541, "Seismic and‘Envihonmental Testing
of Foxboro Transmitters," (07/75) @ « @ @ = = ' '

14. Corrective Action Tracking Docyments ahd3Correttfve‘Actioh ?1ans:‘ L
CATD 233 01 SQN 01 (10/24/86) and CAP (01/12/87) ‘
CATD: 233 01 SON 02 {10/24/86) and CAP (01/12/87) -
CATD 233 01 SQN 03 (10/24/86) ;nd CAP: (01/12/87)

CATD 233 01 W8N 01 (02/07/87) hnd CAP (04/09/87) -

CATD 233 01 WBN 02 .(02/05/87) and CAP (04/09/87) SRR
CATD 233 01 BFN 01 (04/16/87) and CAP (06/27/87) f f I
CATD 233 01 BLN 01 (06/18/87) and CAP (08/11/87) - - - - | I+ 1
CATD 233 02 SQN 01 (04/11/87) and CAP {03/25/87) =~~~ | |

CATD 233 02 WBN 01 (01/30/87) and CAP (04709/87) © . . 1 11
CATD 233 03 SQN 01 (11/20/86) and CAP (12/03/86) | - |
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