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EXECUTIVE SUMMARY

This subcategory addresses employee concerns about electrical raceway support
design and includes such items as seismic requirements, support connections,
support design, seismic safety of nonsupported Flamastic-covered cable,
provision for expansion of conduit, and seismic qualification of locally
mounted electrical motor boxes. The concerned employees generally cited a
presumed deficiency or inadequacy in the design of raceway supports.

For ten issues evaluated (derived from a total of 11 employee concerns), three
corrective actions were jdentified. Two of the corrective actions were
initiated by TVA before the Employee Concerns Task Group evaluations and have
been completed. The remaining one is new action required to resolve a Watts
Bar peripheral issue identified during the evaluations., .

The causes for the negative findings were diverse, with weaknesses in the
design process dominating. Only one of the three corrective actions for this
subcategory was judged to be important from a safety standpoint. It requires
revision of two Watts Bar documents to remove discrepancies and will include
new calculations to verify adequacy of design; it may also require minor
hardware modifications.

The employee concerns and issues examined during the evaluations did identify
a few.valid problems that-require resolution. However, because of the
relatively small number of negative findings and the random nature of the
causes, it cannot be concluded that raceway support design for the areas
evaluated in this subcategory constitute a serious probiem for Watts Bar,
Sequoyah, Browns Ferry, or Bellefonte nuclear power plants sites.

The causes identified and other evaluation results are being reexamined from a
wider perspective in the Engineering category evaluation. :

27230-R14 (10/09/87)
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| Preface

This subcategory report is one of a8 series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(TVA). 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 report on those Office of Nuclear Power (ONP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
formal, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in & form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: aelement, subcategory, category, and final.

\

: - Element reports, the lowest reporting level, will be published only for

‘ those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential problem identified by ECTG during the
evaluation process as having been raised in one or more concerns. For

efficient: handling, what appeared to be similar concerns were grouped.into

elements early in the program, but issue definitions emerged from the

evaluation process itself. Consequently, some elements did include only

one issue, but often the ECIG evaluation found more than one issue per

element. .

Subcatogory roeports summarize the aovaluation of a number of elements.

However, the subcategory report does more than collect element level

evaluations. The subcategory level overview of element findings leads to

en integration of information that cannot take place at the element level.

This integration of information reveals the extent to which problems d
overlap more than one oelement and will therefore require corrective action

for underlying causes not fully apparent at the element level.

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

Additionally, at the end of each subcategory report will be a Subcategory
| ) Summary Table that includes. the concern numbers; identifies other

subcategories that share a concern; designates nuclear safety-related,

safgty giiniticant, or non-safety related concerns; designates generic

;gp lca 1ty; and briefly states each concern.
thor tho Subcatogory §
of the two wi ¥ summary Table or another alt
which theoizgil enable the reader to find the repor:cgzgggoor c combinatign
‘ ® raised by the concern is evaluated 190 o sections in
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The subcategories are themselves summarized in a series of eight category
reports. -Each category report reviews the major findings and collective
significance of the subcategory reports in one of the following areas:

* management and pmracnnel:relations : S
* industrial safety

* construction

* material control

* operations

* quality assuranca/qualitj control

®* welding

* ongineering o

A soparate roport on employoce concornd daaling with‘specific contentions 'of ‘
intimidation, harassment, and wrungdomg will. be teleased b‘y the TVA Oftxce.'
of the Inspector General. ‘

Just as“kho subcatoegory roports 1ntbsﬁaté the ! 1nfocmatxon collected at the
element level, the category reports‘xdtegrate 'the information assembled in
all the subcategory reports within the category, addressing particularly’
the underlying causes of thoae problems that ‘TUn across more’ than ohe ' !
subcategory. ‘ [ R T B

A final report will intograte and assess the information collected by all
of the lower laevel reports preparod‘for the ECSP, including the Inspector
General's report. ‘

For more dotnil on the-’ mothods: by which ECIG employee. concerns were
evaluated ‘and raoported, consult the Tennaaaae Valley Authority Employee
Concerns Task Group Program Manual.| The!Manhual spells out the program s
objectives, scope, organization, .and ﬁnsﬁonsibilnties. It also specifies
the procadures that were followed in the: 1nvestigatxon. :eporting. nnd
closeout of the issues raised by employee concerns.

e et s s e m——— v = te s re st smivevmlimeies s o088 vt e s e da b o e ok : /
s A " . h
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ECSP GLOSSARY -OF REPORT TERNS*

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

Class A: Issue cannot be verified as factual

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

" Class C: Issue is factual and identifies a problem, but corrective action
for the problem was initiated before the evaluation of the issue
was undertaken

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

Class E: A problem, requiring corrective actién. which was not identified
by an employee concern, but was revealed during the ECIG
evaluation of an issue raised by an emp1oyee concern.

collective significanca an annlysxs which determines the importance and
conseguences of the findings in a particular ECSP report by putting those -
findings in the proper perspective. .

concern (seo “omployee.concern")

corrective action stops 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 performance, behavior, or
quality which ONP imposes on itself (see also “requirement*).

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

employee concern & formal, written description of a circumstance or

circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a torm equivalent to the
K-forn. .

rlegeds. “e stisare e LAAven: ®1 p B0 RPN w P
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evaluator(s) the individual(s) assxgned\thb ﬁesbon&ibxlxty to assess a specific
. grouping of employee concerns..

i findings includes both statements ot favt and 'the judgments made about those -
facts during the evaluation processx negative. findings' require corrective'
action. L

issue a potential problem. as inte:pteted by ‘the EPTG during the ewaluawion
process, raised in one.or more concerns. '

K-form (see "employee concern")

requirement & standard of performance. behuvior, or qua]itv on: which an
- evaluation judgment or decision may be based.

root cause the underlying reason £0t‘a problem. |

*Torms ossontial to the program but which require detailed detinition have been
defined in the ECTG Procedure Manual (a.g.), genaric, specific. nuclear
safety-related, unreviewed safety-sxgnifichnﬂ question).

.
ll .
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Acronyms
AL Administrative Instruction
" AISC  American Imstitute of Steel C;nstruction
ALARA As Low As Reasonably Achievable
ANS American Nuclear Society
. ANSI American National Standards Institute
ASME. American Socialy of Mechanical Engineers
AS%H Amorican Society .for Testing and Materials
AWS American Waelding Society
BFN Browns Ferry Nuclear Plant
BLN Bollafonéo Hucleaf Plant
0 CAQ ” Condition Ad_ver.':o to Quality
. CAR Corrective Action. Report
CATD | Corraective Action Tracking Document
CCTS Corporate Commitment Tracking System
; CEG-H Catogory 'Evaluation Group Head
CFR Code of Fedoral Regulations
CI Concornaed Individual
CMTR Cortifiod Material Test Report
coc Cortificate of’Conformanco/Compliancg
pcr Dasign Change Roquest ;

‘ . 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 Nuclearﬁttaining

DOE Department of Energj

DPO Division Personnel Qtticec

DR Discrepancy Report or Deviation Report

ECN Engineering Change Notice .
ECP Employae Comqerns Pﬁogram

ECP-SR Employee Concerns Pﬁogram-Site Representative 3
ECSP Employee Concerns Sﬁocial Program

ECIG . Employee Concerns Task Group

EEOC Equal Employment Opﬁortuni;y Commission . ]
EQ Environmantal Qualificution L

.EMRT Emaergancy Medical Response Team

EN DES Engineacing Design

ERT Employoe Response Team or Emargency Response Iéam}
FCR Field Change Requesﬁ
-FSAR Final Safety Analya{s Report
PY Piscal Yoar :
GET Goneral Employde Trdining '
HCI Hazard Control Instruction
HVAC Hoating, Ventilating, Air Conditioning
‘ II Installation Instrudtion
i%i? Institute of Nuclear Powar Oporations

Inspoction Boejection Notice
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L/R Labor Relations Staff

M&AI Modifications and Additions Instruction
MI Maintenance Instruction
MSPB Merit Systems Protection Board
MT +  Magnetic Particle Testing '
NCR Nonconforming Condition Report
" NDE Nondestructive Examination
NPP Nuclear Performance Plan
NPS Non-plant Specific or Nuclear Procedures System
NQAM Nucloar Quality As}uranco'uanual
NRC Nuclear Regulatory Commission
‘ . * NSB Nuclear Secrvices Branch'
NSRS Nuclear Safety Review Staff
NU CON Division of Nuclear Construction (obsolete abbreviation, see DNC)

NUMARC Nuclear Utility Management and Resources Committee

OSHA Occupational Safety aﬁh Health Administration (or Act)
ONP Office of Nuclear Power

owce Office of Workers Compensation Program

PHR Personal History Record

-PT Liquid Penetrant Testing

QA Quality Assurance

QAP Quality Assurance ‘Procedures

qQcC Quality Control

QCI Quality Control Instruction

.
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-

-QCP
QIC
RIF
RT
'SQN’
ST
sop
SRP
SWEC
TAS
T&L
TVA
TVILC

ut

WBECSP

WBN

‘WP

Quality Control Procedure *

Quality Technology Compamy

Reduction in Force

Radiographic Tescinﬁ

Sequoyah Nuclear Plﬁné o .
Surveillance Ins:ruétion -
Standard Operating Procedure
Senior Review Panel

Stone and Webster Bﬁgineetimg‘CorPOtétion o Lo
Technical A$siataqcé Staff

Trades and Labor

Tennessee Valley Au@hority

Tennessee Valley Trades and Labor Council 2 1=
Ultrasonic Testing |

Visual Testi;s

Watts Bar Employee dgncecm Special Program

Watts. Bar Nuclear Piant

Work Requaest or Work Rules

Workplans

. . . PR R T
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1. 'INTRODUCTION

This subcategory report summarizes and evaluates the results of the ECSP

element evaluations prepared under Engineering Subcategory 22400, Raceway

Support Design, and includes such items as seismic requirements, support
connections, support design, seismic safety of nonsupported Flamastic-covered
cable, provision for expansion of conduit, and seismic qualification of
locally mounted electrical motor .boxes.

Eleven employee concerns provide the basis for the element evaluations and are
Tisted by element number in Attachment A. The plant location where the
concern was originally identified and the applicability of the concern to

other TVA nuclear plant sites 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 1mpl1ed in
the employee concerns and addresses the determ1nat1on of generic
anp]1cab111ty

o Section 3' -- outlines the process followed for the element and
subcategory evaluation and cites documents reviewed

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

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

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

0 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 is characterized as
safety related, not safety related, or safety significant

27230-R14 (10/09/87)
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0 Attathment B -- contains a summary of the element- leVel
evaluations. Each igsue is listed, by element number and plant,
opposite its corresponding f1ndings and corrective actions. The
reader may trace a concern from Attachment A:to an issue in
Attachment B by using the-element number and app11cab1e 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 o,
appears in Attachment B 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’ S oo

o Attachment C -~ lists the references 'cited in the text ]

2.  GENERIC APPL[CABILITY/SUMMARY OF ISSUES:

The employee concerns 1isted in Attachment A for each element and plant have

been examined, and the potential prob]ems raised by the 11 concerns have been
jdentified as ten issues. These issues weére reviewed in the element
evaluations for the six elements of this report. Not all issues appiy to! |
every plant because not all of the employee concerns from which they originate
apply to every .plant. App]1cab11mty determinations of each concern, within |
each-element, were made in accordance with Section 7.3 of Employee Concerns '
Task Group Procedure ECTG M.1, "Program Description," Rev. 5. | o

The criteria for making the generic app]icabi]ity‘determimations are described
in ECTG M.1, Attachment E. The criteria c¢learly limit the determinations iof |
generic app11cab1l1ty to circumstances where: there is "reasonable factual
basis (not.-merely speculation)" for concluding khat a concern IS generi4 and
applicable to other plants or plant Features.

2.1 Generic Applicability Determ1nat1on'! Lo

The generic .applicability determ1nat1ons madé are Igiven below:
2.1.1 Elements. 224.1, 224.2, and 224. 3 Lo

Concerns IN-85-289-003, IN-85-289- NOB IN-852107-001, IN-85-?89~004 -
IN-85-325-004, EX~85~- 066-001, and Ex-85-068-001 were. evaluated for HBN.‘ Upon
evaluation’ these concerns were found not to be valid. In addition, the: '
evaluation concluded that the concerned individuals had an incomplete
understanding of the design process in the concern area. Therefore, these
concerns were not reviewed for the o1her plants. ‘ o s

27230-R14 (10/09/87) N
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2.1.2 Element 224.5

Concern MAS-86-005 was evaluated only for SQN because of its specific
reference to SQN features. Also, TVA had already initiated corrective action
for this concern before the ECTG evaluation, and no further corrective action
was specified by the evaluation team. Thus, this concern was not evaluated

for the other plants.
2.1.3 Element 224.7

Concern BNP-QCP-10.35-8-1 was evaluated for BLN. Upon evaluation, this
concern was found not to be valid. In addition, the concern cited BLN unique
features. Therefore, this concern was not evaluated for other plants.

2.1.4 Element 224.9

Concerns BNP-QCP-10.35-16 and OE-QMS-6 were evaluated for BLN regarding
seismic qualification of ERCW pump motor boxes and installation. The
evaluation team determined that while the concerns were valid when initiated,
a technical issue no longer existed because of the adequate seismic
qualification documentation prepared by BLN after the date of the concern.
This corrective action was initiated before the ECTG evaluation, and no
further corrective action was specified by the evaluation team. Therefore,
these concerns were not evaluated for the other plants.

2.2 Summary of Issues

A summary of the ten issues evaluated under this subcategory, grouped by
element, is listed 'below.

0 224.1, Category I vs Noncategory 1 Raceway - The cable tray and
conduit support seismic requirements in the Turbine and Control
Buildings are less than those for the supports in the Auxiliary and
Reactor Buildings (applied to WBN).

27230D-R14 (10/09/87)
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) 224.2, Raceway Connections - Cable tray supports should be assumed
as pinned so that moments are notl developed at ceiling embedded
plates which are not strong enough to resist imposed momentsl. | |
Beveled full penetration weldsishould have been -used in the conduit |
sup?ori design instead of butt weﬂds or f111et we1ds (app]1ed to I
WBN).

o 224.3, Raceway Layout Condu1ts do not have adequate support design
because the number of support types for supporting multiple conduits
on a common support is insufficient. Conduit routing was poorly |
planned and, as a result, condu1ts require too many supports and are |
poorly 1ocated (applied to WBN). [ |

-0 224.5, Support of Cab]es = The nonsupported F1ama¢t1c-covered cable
in the cable spreading room that penetrates wa11s and ce111ng may b
not be seismically safe (app11ed to SQN).: o Lo |

o  224.7, Conduit Expansion/Movement - Differential movements between
structural elements of the unit 1! Reactor Building are not
considered in the design of electrical conduits (app11ed to BLN). 1 |

o 224.9, ERCW Pump Electrical Motor Boxes - The lack of seismic
ana]ysws and mounting details for' the electrical motor boxes
attached to the ERCW pump motors is an overs1ght by the manufacturier!
and Engineering (applied to BLN).. = .

The issue summaries. above deal with presumed deficiencies or inadequacies in
the design of raceway supports. More specifically, four of the issueg‘ Lol
summaries are concerned with the design adequacy (224.1, 224.2, 224.3, and
224, 5; and the other two suggest. ovurs1gnts or errors in the dPs1gn (224 7 and
224.9

As the following sections show, three of the above summarized. issues were
found to be valid and require corrective actions (224.3, 224.5, and 224:9).

Two of these involve design adequacy, 'and the other 1nvolves des1gn overs1ghts‘
or errors. ‘ ‘

Each issue evaluated within the element is stated fully in Attachment B, whichi ﬂ

also lists corresponding findings and corrective actions that are d1chss¢d in
* Sections 4 and 5 of this report.

27230-R14 (10/09/87)
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3.  EVALUATION PROCESS

This subcateaory report is based. on the information contained in the

applicable element evaluations addressing the specific employee concerns |
related to the issues summarized in Section 2. The evaluation process

consisted of the general methodology used in the evaluation (Section 3.1) as

well as the specific method employed in each element evaluation (Section 3.2).

3.1 General Evaluation Process

The general evaluation process is as follows:

a. Defined issues for each element from the employee concerns.

b. Reviewed current regulatory requirements, industry standards, and
TVA criteria documents related to the issues to develop an
understanding of the design basis. -

c. Reviewed applicable design documents and conducted facility
" walkdowns, as appropriate, to develop design understanding and to
verify’implementation status.

d. Reviewed :applicable FSAR to determine regulatory compliance and to
‘ identify TVA commitments related to the design.

e. Reviewed any other documents applicable to the issues and determined
to be needed for the evaluation, such as correspondence, transcripts
of interviews, procedures, test reports, NCRs, ECNs, evaluation
reports, etc.

f. Using the results from steps a through e above, evaluated the issues
for each element. |

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

h. Prepared Tables 1, 2, and 3 to permit comparison and identification
of common and unique issues, findings, and corrective actions among
the four plants. . .

i. Classified the findings and corrective actions from the element
evaluations using the ECSP definitions. : l

i R et e & ra mu e sswenant «  mbes semm F . - . -
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J. On the basis of ECSP gu1de11nes, analyzed the causes and established | :l
the collective s1gn1f|cance of the f1nd1ngs from the e]ement

evaluations. |

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

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

-~

3.2 'Specific Evaluation Process

The evaluation process for each element is given below."

0 Category I vs. Noncateqoryjl Raceway (Watts Bar)‘-;Elémeht 224.1.
a. Reviewed FSAR 11iens1ng commitments. ‘

b. Reviewed Design Criteria WB-DC-20-21.1 (Ref.. 2) and
N WB~DC~40.31.10 (Ref. ?)

c. Performed plant walkdown in the Control and Aux111ary Bu11dungs Lo
to compare raceway support configurations. S I

o} Raceway Connections (WattS‘Bar) - E]ement 224.2

a. Reviewed Design Criteria WB-DC-20-21.1 (Ref. 2). and. ‘
WB-DC~40.31.10 (Ref. 1) and also raceway support drawings.

b. Performed detail review.of cable tray supports 1ocated at
Auxiliary Building elevation 757.0 feet, and Contro1 Building |
elevation 755.0 feet.

c. Reviewed cable tray support Calculation HCG-Z-ZBI(Réf.J4).

d. Reviewed specified welding types and sizes of comdult support
in drawing series 47A056 ?Ref 5).

o  Raceway Layout (Watts Bar) - Element 224.3 o

a. Reviewed FSAR 111ens1ng commitments.

£

b. Reviewed Design Eriter1a WB-DC-40-31.10 (Ref: 3) for conduit
supports.

27230-R14  (10/09/87)
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c. Reviewed drawing series 47A056 (Ref. 5) conduit support.
d. Performed walkdown to observe conduit support details.

0 Support of Cables (Sequoyah) - Element 224.5

a. Reviewed appropriate design documents that support the existing
configuration.

b. Performed walkdowns of the cable spreading room and main
control room to review existing conditions. Identified
vertical and horizontal support at the cable spreading room
ceiling and determined if there are other supports.

c. Performed required analysis.

0 Conduit Expansion/Movement (Bellefonte) - Element 224.7

a. Reviewed General Construction Specification G-40 (Ref. 6) for
installation of electrical conduits.

b. Walked down unit 1 Reactor Building at elevation 662 feet
around azimuth ‘300 degree of both the primary containment and
the secondary shielding wall (D-ring wall) to observe conduit
installation interface between the two structural elements.

¢. Reviewed drawing 5RW0816-RU-9 (Ref. 7) for electrical raceway
layout at location in question.

0 ERCW Pump Electrical Motor Boxes (Bellefonte) - Element 224.9

a. ‘'Reviewed appropriate design documents and OE Calculation
CEB-CAS-179 (Ref. 8) that support the existing configuration.

b. Performed a walkdown of the ERCW pump electrical motor boxes
Tocated in the Intake Pumping Station. Identified mounting
installation between electrical box and ERCW pump motor.

c. Performed required analysis.

4.  FINDINGS

The findings from each of the six element evaluations for this subcatéqory are
contained in Attachment B. The findings are listed by element number and by
plant. ' :

.
W e
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».

The findings for each element are sdmmarized belows: i« &« o | | |

4,1 Category I vs Noncategory I Raceway - Element 224.1

Class 1E electrical service is provided in Category 1 ,tructures which include -
the Reactor, Auxiliary, and Control Buildings.: For comparable elevations/in
the Auxiliary and Control Buildings at WBN, ithe design basis and desmgm output
for cable tray and conduit supports are the isame.. The electrical services
provided in non-Category I facilities, such as the Turbine Building, are not
essential to the safe shutdown of the power planti.or to maintaining radiation
limits within NRC prescribed limits at the site boundary.' Thus, the Turbune
Building cable tray supports are non-Category I and are dPs1gned to a2 lesse
des1qn basis, and this is adequate. | 1 1 | 1

4.2 Raceway Connections - Element 224 2 1

Since cable tray support members are welded to the embed plates at WBN, the
des1qn assumption for the connection should not be changed. from a: r1g1d to a
pin connection. Design. calculations of ten cable tray supports (Ref. 4) which
imposed loads to the embed plates were reviewed. ' These supports were selected
to include those with longer cantilever distance from the ceiling support and
those with a larger number-of attached cable trays to provide an envelope:
assessment of larger imposed moments. This ireview indicates that the embed
plates and anchors are adequate to resist the forces and moments imposed
during seismic events. Also, the ‘weld type :and size specified on the conduit
support design drawing. 47A056 ‘series (Ref. 5) are found to be sufficient to °
meet design requirements. e

4.3 Raceway Layout - F]ement 224, 3‘ o

Watts Bar conduit drawing 47A056 series (Ref. 5) has shown both multiple and
single conduit support types. The use of single conduit supports is
frequently necessitated by-plant layout. 'During a plant walkdown in March
1986, the evaluation team observed that both multiple and single conduit
supports were used. The conduit routing and number of !supports are adequate.
A review of the Watts Bar Final Safety Analysis Report (FSAR) Section 3.10.3
(Ref. 9) and conduit support Design Criteria WB-DC-40.31.10 (Ref. '3) has
identified a disagreement in conduit damping values in ‘the design of conduit
supports. Also, the design criteria do not require the condu1t support
evaluation for an operdt1mg basis earthquake (0BE). !

27230-R14  (10/09/87).
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4.4 Support of Cables - Element 224.5

On the basis of several walkdowns and subsequent evaluations (Refs. 1 and 10)
performed by the evaluation team on the laterally unsupported
Flamastic-covered vertical cables in the SQN.cable spreading room, adequate
vertical and horizontal cable restraint is provided to support the vertical
cable runs under any design load. SQN had performed a full-scale shake table
test of as-built configuration of Flamastic-covered cables (Ref. 11). The
test was initiated before ECTG investigation. This test together with the
above walkdowns and .evaluations adequately demonstrates the seismic
qualification of the laterally unsupported and Flamastic-covered vertical
cables in the SQN cable spreading room.

4.5 Conduit Expansion/Movement - Element 224.7 .

General Construction Specification G-40 (Ref. 6) states that flexible conduit
shall be used to interface the rigid conduit system with electrical equipment
when they are subject to relative movements due to either thermal or seismic
loading. In addition, drawing SRW0816-RU-9 (Ref. 7) explicitly requires the
use of flexible conduit to prevent rigid attachments between the primary
containment. and either the secondary containment or the containment internal
structures.

A walkdown was performed by the evaluation team to observe a portion of the
jnterface between the primary containment shell and adjacent structures. In
all cases, including a specific review at elevation 622 feet, azimuth 300°, no
,violations to the above criteria were observed. Contrary to the concern,

flexible conduit was installed where electrical cables were attached to both
structural elements.

In an effort to locate the specific installation identified in the concern
(unit ‘1 Reactor Building, elevation 622 feet and azimuth 300°), the evaluation
team viewed the secondary shield wall (D-ring wall) at the corresponding
location. At approximately a 10° offset on either side of azimuth 300° on the
outside of the steam generator compartment, two series of conduits came out of
.the floor and connected to an electrical box attached to the wall. One series
of conduits used a portion of fiexible conduit and the other adjacent series
used only rigid conduit. This installation is detailed in drawing
5RW0816-RU-13 as section A13-A13 (Ref. 12). It is evident to the evaluation
team that this was the source of the concern filed. .

The structural configuration was reviewed at the locations in question as
detailed in the BLN FSAR, Figure 3.8.3-4 (Ref. 13), Section A6-A6., This
figure revealed that the floor slab at elevation 622 feet and the secondary
shield wall were integrally attached utilizing reinforcing dowels. On the

b ot
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basis of this fact, it is evident that there will be no appreciable ' ' |
differential movement between the floor penetration and the wall-mounted ' |
electrical box. Therefore, flexible conduit is not necessary for the
installations. The fact that flexible conduit was used for one series of !
conduits has no negative impact on the des1gn and does not v1o1ate any! TVA |
requirements or commitments.

4.6 ERCW Pump Electrical Motor Boxés - Element 224.9

The ERCW pump electrical motor boxes of concern are: thermal element junction
boxes. There are four ERCW pump motors forleathlunit and one thermal element
Junction box for each motor. The ERCW pump electrical motor boxes and
installation at BLN were evaluated by TVA before the ECTG 1nvest1gat1on. TVA @
qualified the motor boxes and installation to seismic Category I(L) and I
determined that no additional supports are required for the boxes. (Ref, 8). ! CAL
walkdown of the motor boxes and 5ubsequent evaluation performed by the P
evaluation team confirmed the seismic qualification. On the basis of a | ‘ |
General Electric Company (GE) letter to TVA (Ref. 14), the ERCW pump

electrical motor boxes .are not considered critical to the operation of the ‘
motors. While the boxes do monitor. temperaLure cond1t1ons, ‘the motors 'willl |}
continue to operate without them. oo

4.7 Summary of Subcateqory Finding$

The classified andlngs are summarized in Table 1. Class A and B findings
indicate there is no problem and that corrective action is not reguired.
Class C, D, and E findings require corrective actions.. The corrective. action
class, def1ned in the Glossary Supp]ement, is Identmfled in the table by the
numeral combined. with the finding class.

Findings are summarized by <1ass1f1cat10n in Table 2. Of the ten f1nd1ngs
identified by a classification in Table 1, seven require no corrective'

action. Of the remaining three, two had corrective actions initiated before
the ECTG evaluation, which have been completed. One required a new corrective
action to reso]ve a peripheral 1ssue noted during the ECTG eva]uat1on.‘ L

5.  CORRECTIVE.ACTIONS

Table 2 identifies three findings that require corrective action. Each

finding is addressed by a single corrective 'action description for an
individual plant. There are a total of three different corrective action'
descriptions required to remedy the three negative findings.’ The corrective:
actions, a1ong with their finding/corrective action c]ass1f1cat1ons, are !
summarized in Table 3. Two of the corrective action$ were initiated before

the ECTG evaluations and have been completed. ‘The remdlnlng ome is new action '

27230-R14  (10/09/87)
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required to resolve a Watts Bar peripheral issue identified during the
evaluations. This corrective action is described in detail in Attachment 8.
A summary of the corrective actions by element, with the applicable plant
identified in. parentheses, follows:

0 224,3, Raceway Layout = The FSAR and conduit support design criteria
will be revised as required to show the correct conduit damping
values used for both OBE and SSE load conditions. Also, the OBE
load condition with its associated damping values will be evaluated
or its exclusion from conduit support design criteria will be
jJustified (WBN). )

o 224,5, Support of Cable - A shake tablie test by TVA, together with
several walkdowns and subsequent evaluations performed by the
evaluation team on cable anchorage at the cable spreading room
ceiling, .confirmed the seismic qualification of the laterally
unsupported and Flamastic-covered vertical cables in the cable
spreading room (SQN).

0 224.9, ERCW Pump Electrical -Motor Boxes - DNE qualified the ERCW
pump electrical motor boxes and installation as seismic Category
I(L) and determined that no additional supports are required for the
boxes. A walkdown of the pump motor boxes and subsequent evaluation
performed by the evaluation team confirmed the seismic qualification
of the ERCW pump electrical motor box installation (BLN).

Table 3 indicates the plant or plants to which a corrective-action is |
applicable by the Corrective Action Tracking Document (CATD) column where the
applicable plant is identified by the CATD number. From the
Finding/Corrective Action Classification column of Table 3, it can be seen
that of the three corrective actions identified, the first requires some type
of documentation remedy and evaluation to verify adequacy of design, the
second involved testing and evaluations to validate the design, and the third
required analysis to justify the installation. In addition, the CATD column
of the table shows that a particular corrective action is applicable to only a
single plant. The corrective actions for elements 224.5 and 224.9 were
initiated before the ECTG evaluation and have been completed. Therefore, no
CATDs were generated for these two elements.

With respect to corrective actions, Table 3 shows that, of the six elements in
this subcategory, three require no corrective action (namely, elements 224.1,
224.2, and 224.7) and three require corrective action (namely, elements 224.3,
224.5, and 224.9); two corrective actions were initiated before the ECTG
evaluation and have been completed.

27230-R14 (10/09/87)
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completed corrective actions for elements' 224.5 ahd‘224 9' to be arceptable to
resolve the findings. ‘ Lo

6.  CAUSES

The evaluation team found the corrective action plan for Plement 224.3 and the ’

Table 3 identifies one or more causes for each’ problem requ1r1mg correct1ve
action. For each corrective action, the most important cause is identified; [
however, in some instances, it was felt that the problem resulted from a - ‘
combination of causes, each of which should be 'identified. Therefore, more

than one cause is identified for some of the corrective aut1ons.

For the three corrective action. dpscr1pt1ons listed in Table- 3 six causes l
have been checked. These .are shown in the table and totaled at the end. The
most frequent cause is "Inadeqmatp DesigniBases," column 8, ' This cause, which
reflects on the design process, and more part1cu1ar1y on des1gn documentation,
represents two of the six causes checked. ‘

The- following identifies the causes of Table 3 and the assoc1ated e]ement l
evaluations with the negative f1nd1ngs identified in Section 4- S

(o} Reconciliation of the FSAR and ¢onduit support deSIgn criteria to !
eliminate ‘inconsistencies in conduit damping values is required for
Watts Bar because of inconsistent and contradictory design bases in
establishing design requirements. ‘Aﬂso, evaluation of the 0BE load
condition to verify adequacy of conduit support or Just1f1¢athow for '
its exclusion from the conduit support design cr1ter1a 15 requ1red
because of, fa11ure to meet design commitment.’

) Seismic 'safety of the latera11y unsupported. vertical cables in the'!
Sequoyah .cable spreading rooms was confirmed to be adequate by a
shaké table test and several walkdowns and subsequent. evaluations.
The cause of this problem appeared' to be incompliete dps1gn bases in l
establishing des sign reqw1r¢ments

o ONE qualified. the ERCW pump electrical motor boxes' and 1nsta11atnon
at Bellefonte as seismic Category I(L) and determined that -no!
additional supports are required for the boxes. The lack of ‘
previous seismic qualification:of the' ERCW-pump electrical motor ]
boxes is an.oversight or error by both the vendor and TVA. 1
Eng1neer1ng. This oversight or error also led to the omission of
de51gn of support detail rLgardﬂng‘thP installation.
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7. COLLECTIVE SIGNIFICANCE

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.

The 11 concerns expressed by TVA employees and covered in this subcategory
directly resulted in three corrective actions. SQN corrective action
(element 224.5) and BLN corrective action (element 224.9) had been initiated
before the ECTG evaluation and have been completed. Watts Bar corrective
action for element 224.3 was considered individually important from a safety
standpoint ‘because it requires reconciliation of FSAR and conduit support
design criteria to show that the same conduit damping values are used for
design of conduit support. Evaluation of the OBE load condition to verify
adequacy of conduit support design or justify its exclusion from conduit
support design criteria may resq]t in minor hardware modification.

Because of the relatively low number of negative findings in this subcategory
and the random nature of the causes, it cannot be concluded that the raceway
support design for the four plant sites investigated and for the areas
evaluated in this subcategory represents a serious technical problem. No
broader issues can be identified in this area. .

On the basis of these conclusions, the subject matter of this subcategory
report does not require specific treatment in the TVA Nuclear Performance
Plans.

The findings of this subcategory are being combined with the other subcategory
reports and reassessed in the Engineering category evaluation.
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TABLE 1
CLASSIFICATION -OF FINDINGS 'AND' CORRECTIVE ACTIONS

Finding/Corrective

~ Issue/ ‘Action Class*
Element - Finding** SON WBN. - BFN . BLN
224.1 Category-I vs Noncategory =~ a: 1+ 1 | - B - -
I Raceway o :
224,2 Raceway Connections a A - -
b A - - )
c A - -
224.3 Raceway Layout a - A -
b - A -
c - E6 - -
224.5 Support of Cables ; 3 a C6 - - -
224.7 Conduit Expansion/ a - - 3 3- A
Movement .
224.9  ERCW Pump Electrical Ca e e cs
Motor Boxes ‘ I N T R |
*Classification of Findinags and Corréctive Actions .
A. Issue not valid. 1 1 1 1 1. Hardware
No corrective action required. . o 2. Procedure
B. Issue valid but consequences acceptab]e. 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

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

**Defined for each plant in Attachment B.
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TABLE 2
FINDINGS SUMMARY

Plant

Classification of Findings SQN ‘WBN BFN BLN Total

A. Issue not valid. No corrective 0 5 0 1 6
action required.

B. Issue valid but consequences acceptable. 0 1 0 0 1
No corrective action required.

‘C. Issue valid. Corrective action ] 0 0 1 2
initiated before ECTG evaluation.

D. 1Issue valid. Corrective action taken 0 0 0 0 0
as a result of ECTG evaluation.

E. Peripheral issue uncovered during 0 1 0 0 1
ECTG evaluation. Corrective action
required.

Total 1 7 0 2 10
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f i MAIRLX OF ELEMENTS, CORRECTIVE ACTIONS, AND CAUSES REVISION NUMBER: 2 S
- SUBCATEGORY 22400° " PAGE 18 OF 21
f ] CAUSES OF NEGATIVE FINDINGS 1 | .
: | l [ TECRAICAL i I %
; R ] MANAGEMENT EFFECTIVENESS ] DESIGN PROCESS EFFECTIVEKESS 1 ADEQUACY ! |
I J_ Vv 21 31 41 5] 61 71 81 9 w0 (-1% | w27 13 4]]s 16 | 17 ] i -
g |Frag- | | |Proce«|inade-| | | | |Inade-] |Engrg |Destgn]lnsuf.} ] | Stgnifi- |
| FINDING/ |mented] Inade-| Inade-|dures fquate JUn- | {Inade-| Jquate | Lack |Judgmt|Crit/ |Verif |Stds | j cance of | .
CORRECTIVE [Organ-Jquate [quite |Not  [Com- |timely|Lack |quate [Inade-JAs-bIt| of | not |Comait]Docu- |Hot | | Corrective] *
ACTION {taa- | Q- |Proce-|Fol- [muni- [Res of[of Mgt[Design|quate [Recon-[Design|Bocu- | Not |menta-|Fol- |Engrg [Veador| Actionst | .
ELEN CLASS, o CORRECTIVE ACTION CAID {tion lmg Idures llmd luuonllssueslnlen anes Cales Jcil. |Detail|mented] Met Jtion [lowed JError lError | 0 l HiH | ",
- | i i | i i P00 )
E 224.3 €6 Correct disagreement between WeN 0) i I i i i i | X X i | lajeje| .
- the conduit dacping values i j i i i | s | | I I I | bt
shown in the FSAR and design i ] ] | | ] ] ] [ I |
criterfa. Evaluate 0BE load | ] ) | | | | | | “:
condition or Jusitify the -1 { i ! ! I I :
basts for 1ts exclusion in ] | | } | | | [ T | I | .
- ) the condult support design | i } : i i i i [ T I N
criterta, L1 ’ | | RN :
I - d i i [ i | 2 I I I i
224.8 cs Corrective actfon for SQN was  (SQN) | | | I | | X . i | [-1-1- ~
- inftfated before the ECTG I | | | B | | | K
- evaluation, A shake table 1 I’ i 1 i ! | i
3 test and seversa) walkdowns | | | | } | | I .
- and evaluations were. . N R T T - -1 S R T T I R
i performed. They confirmed | {. | i - ! | | { | | I |
X the setsalc qalification o i i i i i I I | R N N i .
[ the laterally unsupported . | | | | ] L | |
3 - - Flamastic-covered vertical i i i i i | | .
i cadbles in the cadle spresding | | | | - i i i ) L L 11
i T T rooms | | | | | | I A I |
E T T B | T T
4 22,9 cs Corrective action for BLN was  (BLN) | | | | | | | x | | b x I x [-)-1-1 .
2 - —- tatslated be!e.—e the ECT1C | i P l | | - - - I SR S S S S ;
s evaluation, DNE qualified | | | | | | [ | [ A
= B - the ERCW pump cuciri: i i N A i i i i a I | | I I I .
y motor boxes aad fastallation ° | l | | | | | [ N | L A R N N A :
E T B as sefsalc Category 1(L) and | | | | | | I | | | | .| I ’ I | I I )
3 : . requires no additionsl | | | | | ! N L T e A D
g support, A walkdown and | | | | | | 1 | | i I | | | | I I
X evaluation by the evaluation } | | | | | | AR S S i I R T T
4 team confirmed the selsalc | | | | | | P | | | | | B I T T I
"""""" qualiideations -~ e ol b e i (I ’
‘ | | I TR IR DR P R R T R R N T T N
rrrrrrrrrrrrrrrrrrrrr R NS N 1 1 i | | | l | (A ~
0S| ] 1 | | 1 |2 ] [ | ] LI LT W R .
’ - I | | } | | [ | ] | ] l | S | .
3 ® Dafined in the Clossary Supplement. -
52 Defined in Table ia
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

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

action are categorized as follows:

1 ] .

2.

3.

8 o ’

9.

Fragmented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

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

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

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.

Inadequate communications - Communication, coordination, and

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

Untimely resolution of issues - Problems were not resolved in a

timely manner, and their resolution was not agqressively pursued.

Lack of management attention - There was a lack of management

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

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

incomp lete 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 Hesign and

Ticensing documents with. plant as-=built condition was lacking or
incamplete. .

2723D-R14 (10/09/87)
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11. Lack of des:gn detail - Deta1] in design output documents was | ||
insufficient to ensure comp11ance with design requ1remunts.‘ P

12. Failure to document eng1neer1nu Jjudgments - Documentation justifying
engineering judgments used 1n the design: prncess was 1ack1nq or '
incomplete. ‘ I I

13. Design criteria/commitments not met - Design criteria or Ticensing
commitments were not met. ‘

14. Insufficient verification documentation - Documentation (Q) was | |
insufficient to audit the adequacy of design- and inﬁtallatimn.l ‘

15. -‘Standards not followed - Code or industry s1andards and practices
were not complied with.

16. Engineering error - There were "errors pr;oversiqhtsiinifhe ‘
assumptions, methodology, or judgments used in the design process. |

17. Vendor error - Vendor de$1gn or supplied items were: def1c1ent for
the intended purpose. o

Classification of Corrective Actions - corrective actions are. c]ass1f1ed as'
belonging to one or more of the fo]]ow1ng groups: . . S Lo

1. Hardware - physical plant changes
2. Procedure - changed or generated a procedure

3. Documentation - affegtedIQA‘recoﬁdsl

4. Training - required personna] education = ] ] o
5. Analysis - required design calcu]atpons, etc., ta reso]ve

6. Evaluation -~ initial correct1ve action plan 1nd1cated a need to | |
‘evaluate the jssue before a definitive plan could be established. |
Therefore, all hardware, procedure, etc., changes are not yet Known'

7. Other - items not listed above

Peripheral Finding (Issue) - A negat1ve finding that does not- re;u]t d1rectﬂy\ L
Trom. an employee concern but that was uncovered during the proécess of ' ' ‘
evaluating an employee concern. By definition, peripheral findings (issues)

require corrective action. S e

2723D-R14 (10/09/87)

[P ———" ! .« U e e v smemivew L edealee s0remtise




TVA EMPLOYEE CONCERNS REPORT NUMBER: 22400
SPECIAL PROGRAM REVISION NUMBER: 2
Page 21 of 21

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: .

(e] 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.

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

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

If the change resulting from the corrective action is judged to be
significant, either an "A" for actual or "P" for potential is entered into-the
appropriate column of Table 3. Actual is distinguished from potential because
corrective actions are not complete and, consequently, the scope of required
changes may not be known. Corrective actions are judged to be significant if
the resultant changes affect the overall quality, performance, or margin of a
safety-related structure, system, or component.
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22400
SPECIAL PROGRAM REVISION NUMBER: 2
Page A-1 of 3

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 22400

‘Attachment A -- 1ists, by element, each employee concern evaluated in the
subcategory. The concern number is given along with notation of any other
element or category with which the concern is shared, the plant sites to which
it could be applicable are noted, the concern is quoted as received by TVA, and
is characterized as safety related, not safety related, or safety significant.
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H 14-85-289-004
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. 1N-85-325-004
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{ by IVA before evaluation
! 2l (10105781)

ATTACHMENT A B
EMPLOYEL CUNCERNS FUR SUBCATEGURY 22400 . :
. . RLVISIUN NUMBER: 2 -
PAGE A-2 OF 3 :
PLANT APPLICABILITY o
LOCATIUN SR WBN  BFR BN CONCERN DESCRIPTIUN® :
. WBN X “The requirement for cable tray supports is far less stringent in the :
turbine and control building than aux and reactor bufldings. To prove *
‘the point, Cl- states that cable tray supports in turbine and contro) !
buildings are not as strong as the supports in aux and reactor .
buflding. Cl thinks that same earthquake §s going to hit all the v
bulldings. Cl nas no more information.* (SR} ‘.
WHN X . "NRC 1dentified the following.concern from review of QIC file. ‘*lhe ."
requirement for conduit supports §s far less stringent in the turbine N
and controi buiidings than tne aux. and reactor buiidings.’™ (5R) )
wbN X “Some cefling embedded plates, on which cable tray supports are
attached, are not strong enough to resist high moments due to sefsmic !
“loads. But there are no calculations to prove that they do not work. o
Engineer {s ot the opinfon-that it would be better {f the cable tray .
supports are assumed pinned instead of rigid at the point of _',"
attachment, so moments are not deveioped. Ci questions design S
,,,,,,, philosophy and has no hardware specifics.” (s&) -
WUN X “Design consistently calls for butt welds on conduft supports-buflt .,
during '78 and '79, instead of bevel welds, although bevel welds are ”
. stronger during an earthquake. CL has.no specifics. . Construction :
Dept. concern.® (SR) .’
WHN X "Butt welding on*-fillet welding of conduft support hangers was
insufficient to provide adequate strengtn and flexibiNty., it was -
expressed that beveled full penetration welds were necessary. Ho .
further details were provided.® (SR} ;
*(Note: Presumed error which should read “or*) ’\' ) N Ve
ralateg, not satety related, or satety signiticant per determination criteria fn tne ECIG Program manual any applied ’




2 T WG O PR

- peowmm,

o

Ay e Sdme

CONCERN

ELEMENT NUMBER

24,3 £X-85-066-001
EX-85-068-001

224.4

224.5 MAS-85-005

224.6

224.7 BNP-QLP-10,35-8-1

274.9 BRP-QCP-10.35-16
OE-QMS-b

s SH/NO

PLANT

LUCAIIUN

WUN

WBN

SQN

BLN

BLN

BLN

AVIACHMENY A |

EMPLOYEE CONCERNS FUR SUBCATEGORY 22400

APPLICABILITY
S wen  BFR GR
b3
X
- - DELLETED
X
- - prLetity
X
X
X

REVISTON NuMBLR:
PAGE A-3 OF 3

CUNCERN ULSCRIPILUN®

2

“Conduit runs do not have adequate support design. There are not
enough supports designed for multiple conduits, resulting in too many
single supports in the auxilfary and reactor bufldings. Construction
Department concern. Cl has no additional information.” (SR)

*tngineering on conduit runs is poorly planned. Hanger brackets are
poorly placed. There are too many of them, Raceways fn accumulator

.room P2. Construction Dept concern. Cl has no additional

informatfon.* (SR)

“Are the non-supported Flamastic covered cables in the spreading room
that penetrate the walls and ceiling sefsmically safe.* (SS)

“Ri 1, elevation 670, no provision for expansion of plpes/conduits.”
(55)

“No selsmic analysis was done on electrical boxes on ERCW pump
motors. Movesent of boxes during seismic event could damage
safety-related components.” (SS)

“Mounting ot electrical motor boxes on ERLW pump motors Contract
7/R35-820122-N4M-122 does not show how electrical motor boxes are
mounted, Cl feels they are not adequately supported and this s an
oversight by manufacturer and engineering.” (SS)

/55 indicates safety relates, not safety relatea, or safety siynificant per determination criterfa in the ECIG Program manual and app}ied

by TVA pefore evaluatfons.

21850-4  (10/U5/8/7)
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 22400

0 : o SPECIAL PROGRAM REVISION NUMBER: 2
Page 8-1 of 9

ATTACHMENT 8

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ‘ACTIONS FOR
SUBCATEGORY 22400

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 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 B in parentheses at the end of the corrective

action description.
The term "Peripherai 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. .

0107A-R43 (10/09/87)
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-+ ATTACHMLNS B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FUR SUSCATEGORY 22400

. Issues Findings

REVISIUN NUMBER: 2
Page 8-2 of Y- "

Corrective Actions

Element 224.) - Category 1.vs Noncategory 1 Raceway

: REARRARASARRARARAN,

SUN .SyM

(N/A) (H/A) .

WBN WEN'

a. The:sefsmic requirement for cable a. Tne services proviaed in non-Category I facilitfes, such
‘tray and conduft supports is less-in as tne turbine building, are not essential ‘to the safe
the turbine and control buildings shutdoxn of the power plent or to maintaining. radiation
than {n-the auxilfary and reactor . Vimits witnin NKC prescribed limits at tne site
buildings. These supports in the boundary. inus, for tnese non-Category 1 facflities, it
turbine and control buildings are . §s not a requirement from elther a safety or an.economic
not as stronqg as those in tne viewpoint-to apply the more severe seismic design
auxiliary and reactor bujldings. Any. . -criteria.wnicn are used for Cateqgory | faciMtfes.. - - - -

" earthquake will affect all bullaings..

Tne evaluation team pertormed-a general walkdown of the
- —--plent on UI/26/85, a5 recorded in BLV-UU6 dated
U4/U/8b. The turbine buflding cable tray supports ave:
wuch lignter in constructlon than those in Category !
_tactlitfes. .The conceras, nowever, group the control
building raceway supports (Category I) witn those of the.
__turbine buflding. To.nelp understand thic aspect of the:

concerns, the evaluation team made a more specific plant
- - walkoown on 04/16/86 to compare the general strength,
g rigidity, and detailing of Category I electrical raceway.
.- - {botn cabie tray.ana conguit) supports in the auxiliary
' and control buildings. The walkdown observations
~ {ndicate tnat, for cosparable elevations in the auxillary
_ and contro) buildings, the design basis and construction.

for Category I electrical: raceway supports-are’the:same,

Ce e S _ Yhe'requivements for Lategery | raceway.supperts are. - - - - - - - - - - o - oo o T m o

detalled in.gesfgn criteria wi-UC-20-21.1 (cable’ tray).

oo - and WB-UC-4U-31. 0 {conduit}. - The design criterfa apply” < ¢

* . equally to all Category I racewdy supports,
-l_!.Fg! . BFN
{H/A) Ay, -
BLN LBLA -
(N/A) {N/R) )
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R Issues

_ ATIACHMLNL ©
SUMMARY OF ISSUES, FINDIKGS, AND CORRELTIVE ACTIONS
FUR SUBCALEGURY 22400

Finaings

REVISION HUMBER:
Page B-3 of Y

Corrective Actfons

2

tlement 224.2 -~ Raceway Connections
NAARRARARRARRARAAN

SUN

(N/A)

WUN

a. Some ceiling embedded plates for °

cable tray supports are not strong
enough to resist imposed moments.

SUN
(N/A)
WUl

a. tlevation 255.0 feet in the control building and
elevation 75/.0 feet in the auxiliary bullding were
selected for detail review because they conta?n a sarple
of the heavier loaded cable tray supports subjected to
higner sefsmic torces, thus providing a conservative
1oading envelope. ’

The supports located at elevatfon 795.0 feet in control
buildaing are attached to the bottom ot structural steel
beams wnich support tne celling slab and not to the embed
plates in the ceiling slab. [nis framing {s shown on
,drawing serfes 48N1331 and 48N1336. ’

the supports at elevation 75/.0 feet in auxiliary
bullaing are attached to embeddea plates in the cefling
.as shown on drawing 4BN1Z25-9. [Ihe cable tray supports
in this area are snown on drawings 48w1297-1 througn 14
and are supported from ewbed types MK-1CT through MX-HCE
shown on drawing 48N1225-Y. The embeds used to support
the cable trays in other areas of the auxiliary and
contro) buildings are similar.

Ine evaluation team reviewed tne design calculations for
10 cable tray supports which imposed loading to the
previously discussed embea plates, These supports were
selected to fnclude those with longer cantilever distance
from tne celling support ang tnuse with a larger number
of attached cable trays to provides an envelope
assessment of larger imposed moments. This review
indicates tnat the esbed plates and anchors are adequate
to resist the forces and morents imposed during design
selsmic events. .

SuN

(t/n)

WUN

a.

Hone required.
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Issues

ATTACHHENT 1
SUMMARY OF IS3UES, FINDINGS, AND CORKECTIVE ACTIONS
FUR SUBLATEGURY 22400

Findings

w

REVISION NUMBELR:
Page B-4 of Y

Corrective Actions

7

Element 224.2 - wBN (Continued)

D.

C.

Cable tray supports shoula be

assumed as pinned so qoments are -
at ceiiing erbedded

plates. ’

Bevel full penetratfon welds should

have been used in the support desisgn

instead of putt welds or fillet
welds.

b.

»

The deslgn of cavle tray supports fs adequate. Since tne b.
support members are welded to tne embeds, the design
assumption should not be cnanged from rigid to pin

conditlon, Changing the assumption would require

cnanging the actual welded connection to a bolted

connectfon to eliminate the trancfer of moments from the

VRt S BN e
support to the embed. Tnis Is neither practical nor

desirable because changing the connection from rigid to
pin conaftion would require tne-addition of bracing:
mesbers in both the longitudinal and-transverse
direction, That cnange would result {n increased
congestion and interference and fn unnecessary cost.

Per AwS U).1, square butt welds and bevel penetration c.

ﬁelqs are interchangeable for materiai tnickness up to
1/2<1ncn maximum. Both of these are classified as

penetration welds and will provide the same strength for
3 given partfal or full penetration depth. [t is true
that a fillet weld may provide less strength than a full
or partial penetration welg.  However, for materjal of
smaller thicknesses, such as used for raceway supports, a
f{let weld {5 adequate 1f properly designed to develop
the design forces.

Urawing serfes 47A05b indicates tnat tne majority of the
material used for deslgn of conduit supports consists of
steel tudbing 3 dnches x 3 inches or 4 _1inches x 4 foches
with a wall thickness of /4 incn or 3/8 inch and of
Unistrut material witn a wall thicknesc of approximately
1/8 1inch.

the most commonly specified weld on the drawings §s
3/16-incn or 1/4-incn filiet wela on all four sides of

with a partial or full penetration butt weld on the other

sides. Considering the size.of the member 2na the L

maxiounm load anticipated at tne connection consfstent

with overall support configuration, the evaluation team
tinds that the wela specified by design is sufficient to
meat-the design requirements, o o

None required.

Hone required.

BfW By
wa _ (N/A)
BLN - - ULN
W . N (m)

208
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_ ALIACHMELNY B
SUMMARY OF ISSUES, FINDINGS, AU CORRECTIVE ACTIONS
FUR SUBCAILGURY 22400

tindings

REVISIUN HUMBtR: 2
Page B-5 of 9

Corrective Actions

AARANBRRNARAARAARAR

tlement 224.3 - Raceway Layout

ARARRARARRRRRRRARS
SN

{N/A)

WEN

a. Conduits do not have adequate support
design because tne number of support
types for supporting multiple conduits
on a comron support is insufficient.
furtner, too many single conduit
supports are theretore used in tne
auxiliary and reactor buildings.

.Y
b. Conduit routing was poorly planned
by engineering. As a.result, conduits
require too many supports and are
poorly located. An example of this
occurs 1n accumulator room 2.

vanzn-17  (10/05/8/7)

SUN
(N/AR)
wWUN

a. the fssue that conduits do not have adequate support
designs beceuse not enouyh multiple supports are provided
§s not valid. Hultiple conduit support designs are shown
on nurerous drawings (drawing serfies 47A05b).

Some conauft runs occupy comron area witn other conduits;
however, they do not necessarily serve the same
equipment, and tnese conduft runs do not necessarily lend
themselves to common routing and common supports. lhus,
the use of single conduit supports is frequently
necessitated by plant layout. Tnis usage §s necessary
even though a sufficient nurber of multiple conduit
support types may be available.

Ihe evaluation team made a general walkdown of tne plant
on U3/26/86 as recorded fn BLI-UUb (U4/08/86). It was
observed that the multiple conduit supports were used,

whenever feasible, in the auxidfary and control builaings,

b. Based on a review of the planning ana installation

process of conduit run and Support system, the conduit
routing and nurber of supports are adequate. The
Djvision of Nuclear Engineering (DNE) is responsible for
designing typical conduit supports, defining schematic
conduit routing (e.g., routing from point A to point B),
and providing quidelines and criteria for detailed
conduft routing and conduit support selection to the
Division of Nucledr Construction {DNC). The DKC is
responsible for determining detailed conauit routing and
selecting the appropriate conduit supports. OKC
responsibility also fncludes providing the aost
economical conduit and conduit support configuration.

SUN
(N/A)
WEN : .

a. Hone required,

b. HNone required.
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS.
FUR SUBCATEGURY 22400

Findings

REVISION NUMBER: 2
Page B8-6 of 9

Corrective Actfons

‘Elevent 224.3 - uBN (Continued)

c. Peripneral finding.

24820-12;'5/37)
S ‘

c. In addition, tne evaluation team noted that design c.
criterta for conduit supports are specified in FSAR
Section 3.10.3 and TVA Design Criteria wB-0C-40-31,10,
fev, 3, “Seismically {uaiifying Conduit Supports.® The
review results indicated that:the darping values
specified-for the conduft support design are different in
these documents. Tne FSAR states: *.1 percent damolng
for OBE and 2.0 percent damping.” (Incomplete

sentence.) On the other hand, the design criterla
he OBE
he

state: "2 percent damping is assumed for both t
and SS€.° Design criteria also do not require t
conduit support evaluation for UBE,

TVA transmittal TCAB-255 (03/11/87)
submits corrective action plan (CAP)
which will correct the disagreesent
between the darping values as shown in
FSAR Sectfon 3.10.3 and Design Criteria
WB-0C-40-31.10, Rev. 3. TVA DNE will
revise the criterfa and FSAR as required
and ensure that they agree with each
other. Any FSAR change will be preceded
by a-letter to the NRC requesting the
change. The change will be injtiated
after NRC concurrence is obtafned. In
addition, TYA DNE wil) evaluate the OBE
load conditfon or justify the basis for
1ts exclusion In the above design

wia
eriteria,

The evaluation-tean concludes that the
stated CAP {s an acceptable resolution of
the finding.

(CATD 224 03 wBH QV)

BFN - - - - - WFM __ -
(n/a) - - T 7
BLH B - B - BN T T T T -
(H/A) , (N/A) T )
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ALIACHMEND B
SUMMARY OF I5SUES, FINDINGS, AND CORRECTIVE ACTIONS
FUR SUBCATLGURY 22400

Findings

\

REVISIUN NUMBER:
Page 8-7 of Y

Corrective Actions

2

RARNAARRRARRAANAANR

tlement 224.5 - Support of Cables

RRRRRRANRARAANRNAR
- SUN

a. The non-supported Flamastic-covered
cable in the spreading room that
penetrates walls and cefling may not be
sefsmically safe.

»

. &‘:
WHN ?2
(N/A) "
. BFN
(N/A)
BLN
(N/A)

s Everaes Vo ? avasenn #2 PN

SUN

a. Based on several walkdowns and subsequent evaluations
perforaed by the evaluation team on tne laterally
unsupported Flamestic-covered vertical cables fn the
cable spreading room, adequate vertical and norizontal
cable restraint s provided to support the vertical cable
runs under any design load.

The shake table test report TR CtB N-1010 has been
reviewed by the evaluation team with the conclusion that
it adequately demonstrates the selsmic qualification of
the vertical unsupported ana Flamastic covered cables in
the spreading room. This conclusion s based on the fact
tnat, quring testing, the cables stayed within allowable
conductor tensile load ratings with no loss of power or
stq?lticant current fluctuation on the instrumented
cables.

The evaluation team also performed a structural
calculation, Rev. 0 (09/09/4b), on a representative cable
configuration to corroborate the avove conclusion. Tnis
calculation contirms tne ‘above conclusion of seismic
qualification.

WBN

(N/A)

BEN

(N/AY

BLN

(N/A)

SUN

a. HNone required.

WBN
(N/A)
BFN
(H/A)
BLN
(H/A)
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 ATTACHMENT b
SUMMARY OF ISSUES, FINDINGS, AND CURRECTIVE ACTIONS
FOR SUBCATEGURY 22400 -

REVISION KUMBER: 2
Page B-8 of 9

lssuesr “ Findings Corrective Actfons
AREARRRARRRARAARSA
...Elfff?!.ffﬂ:!.‘ - Conduft Expansion/Movement )
SQN SQN SuN
(N/A) (N/A) {H7A)
WBN NN BN
(N/A) {(r/A) (H/A)
gy BFH BN
(N/A) : (K/A) (N/A)
BLN BLN bLN

3. Differential) .movements between

- structural elements of unit 1}

Reactor Building are not provided
for in the design of electrical
conduits.

3. General Construction Specification G-40 states that

©~ ~  fiexibie conduit shail be used to Interface the rigla

conduft system with electrical equipment when they are
subject to relative moverents due to efther thermal or
sefcmie !nadlqgi In addition, drasina SRuNglg_ou_Q

0aCif TP IUITY, M MRIITY JRRVTIVTRUTY

Rev. 17 explicity requires the use of flexible conduit to
prevent rigld attachments between the primary containment
and efther the secondary containment or the containment
internal structures. ’

On the basis of an evaluation of requirements for
considering differentfal movement affecting electrical
conduits, adequate provisions for differential amovement

] [ 3
are employed by BLN o prevent any adverse {mpact.

Walkdowns conducted by the evaluation team confirmed the
proper use of flexible conduits at expansionjcontraction
Jjoints between adjacent structures to prevent damage to
conduit resulting from differentfal suvements,

,,,,,,,,
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| ATTACHMENT B REVISION NUMBER: 2

Lemme aayae

team with the conclusion that the ERCH pump electrical
motor boxes and smounting installation are seismically

| SUMMARY UF ISSUES, FINDINGS, AND CURRECTIVE ACTIONS Page B-9 of 9

. FOR SUBCATEGURY 22400

; Issues findings Corrective Actions b

) ARRANARRRRANRARANS _ I

i Element 224.9 -~ ERCW Pump Electrical Motor Boxes :

‘! RARAAAAARRRAARAN AR :‘

t bl

t SQN SUN SUN o

§ {N/A) (N/A) (H/A) K

; WBN NEN _ WBN ™

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

. BFN . BFN BFN '
(N/A) (N/A) (h/a) .
BLN BLN . BLN .
a. The lack of seismic analysis and a. Tne concerned ERCH pump electrical motor boxes are a. Hone required. o f'“
. mounting details for the thermal junction boxes. There are four ERCH pump motors K

electrical motor boxes attached for each unit and one thermal junction box for each -
to the essential raw cooling water motor. On the basis of a GE letter to TVA (07/17/85), . i

. (ERCW) pump motors is an oversignt i the ERCH pump electrical motor boxes (tnermal junction .

: by manufacturer and Engineering. boxes) are not considered critical to the operation of

! tne motors., While tne boxes do monftor temperature . "

. conditions, the motors will continue to operate without

: them. Therefore, the boxes are not normally addressed in

i the seismic qualification report. TVYA Of calculation i

. CEB-CAS-179, Rev. 0, "Qualification of Electrical Box on -

¢ ERCW Pump Motors,“ has been reviewed by the evaluation "

i

:

2

adequate and require no additional support to remain .
qualified seismic Category I{L). The structural i
calculation, Rev. O {06/18/87), performed by the 2
evaluation team confirmed tne conclusion of seismic !
. qualification,
« ‘Z..
-
f ‘
24820-12 (10/05/87)
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9.

10.

1.

12,

ATTACHMENT C
REFERENCES

Sequoyah .Element Report 224.5, “Support of Cables," Rev. 0, (09/29/86)

WBN Design Criteria WB-DC-20-21.1, "Design Criteria for Category I Cable
Tray Supports," Rev., 2

WBN Design Criteria WB-DC-40-31.10, "Seismically Qualifying Conduit
Supports,” Rev. 3

» WBN DNE Calculation WCG-2-28, "Auxiliary Building Cable Tray Supports

Below Elevation 757 Feet,” Rev. 4, [B41 870116 953], (01/15/87)

WBN Drawing 47A056 Series, Seismic Category I Structures, Mechanical
Category I Conduit Supports, (revision current as of 05/12/86)

TVA General Construction Specification G-40, "Installing Electrical
Conduit Systems and Conduit Boxes," Rev. 9, ([B42 851219 509], (01/15/86)

BLN Drawing 5RW0816-RU-9, "Conduit and Grounding, Floor Elevation 622.0,
Details," Rev. 17

BLN OE Ca]cu]étion CEB-CAS-179, "Qualification of Electrical Box on ERCW
Pump Motors," Rev. O [B41 860206 003], (02/06/86)

WBN FSAR through Amendment 56, Section 3.10.3, "Methods and Procedures of
Analysis or Testing of Supports of Electrical Equipment and
Instrumentation”

Letter from G. L. Parkinson, Bechtel, to G. R. McNutt, TVA, transmitting
04/15-16/87 SQN site visit trip report for walkdowns performed in control
room and cable spreading room, and also a copy of evaluation team
calculation 224.5(8)-1, Rev. 0, BLT-197, (04/27/87)

TVA informal memo from T. C. Cruise to C. N. Johnson of Sequoyah on the
subject of employee concerns of Sequoyah element 224.5, with attached
Preliminary Summary Test Report TR-CEB-N-1010, (07/18/86)

BLN Drawing SRW0816-RU-13, "Conduit and Grounding Floor Elevation 622.0,
Details," Rev. 10 .

3804D-R1 (10/09/87)
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13. BLN FSAR through Amendment 27, Figure 3.8.3-4, "Reactor Building Walls:
and Base Slab-Reinforcing, TVA Drawing No. 4RWO751-X1-6R3" - :

14, Letter from K. Kool, General Electric,'to C. A. Chand]éy,iTVA. .
Subject: "Stator Winding Thermal Junction Box," [B44 850723 5023, ' | '
(07/17/85) | o »
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