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EXECUTIVE SUMMARY

This subcategory report evaluates the issues resulting from 48 employee
concerns, which have been addressed previously in the element evaluations in
the 23800, 23900, and 24000 series. The issues deal with shortcomings in the
design and design control for raceway and cable systems. The computer cable
routing program, including the cable status system, is not sufficient for
design control. Potential overfill of raceways exists with resultant
possibility of cable damage during installation, uncertainties about adequacy
of raceway support, pressure/fire seals at tray wall and floor penetrations,.
and cable ampacities. The adequacy of cable ampacity calculations has also
been r aised as an issue because conditions for overfilling raceway, cable
bundling, and fireproofing have not been addressed.

Evaluation of the issues revealed that the computerized cable routing
programs, as well as the Engineering-Construction Monitoring and Oocumentation
(ECMKO) programs, lacked verification detail to assure cable separation,
calculation of raceway fill, rejection of erroneous input, and rejection of
cables routed in overfi lied raceways. The programs were also found deficient
in the areas of security, controlling documentation for system, maintenance,
and program usage procedures.

The evaluation found that the raceway fill status was questionable and that
the possibility for overfill exists. These situations occurred because of the'ack of verification in the cable routing programs and the, lack of gA
documentation for cable data. Cable pulling tensions for most cable
installations have been calculated without consideration for sidewall
pressure, which increases the possibility for cable damage during
installation.

In addition, the evaluation found that the information given in early design
standards did not have sufficient detai 1 for the proper application of
ampacity tables. Cable deratings for the use of tray covers, coating
compounds, and Appendix R firewraps were not addressed.

The collective significance of these findings is that the uncertainty in cable
routinq, problems with'raceway overfill, undetected cable damage, and improper
cable ampacity all could have adverse implications for safe plant operations.
The negative findings for this subcategory center around the lack of proper
documentation and procedures. These negative factors must be attributed to a
problem in management effectiveness, since documentation and procedures are
important management tools for controlling design and construction.

The most frequently identified causes of .problems requiring corrective action
are about equally split between "Inadequate Procedures" and "Insufficient
Verification Oocumentation" in Table 3. These two categories combined
constitute the majority of all causes identified, which indicates management
control over cable design, routing, and installation was not effective.

26090-R26 (12/11/87)
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Corrective actions for the ma;jor findings can be summarized as follows»

o Regarding the computerized cable program, verified cable data w'ill'e

reloaded into the verified program with recalculated raceway~ fi~ll
as output. Errors and rejections will be analyzed and corrected;

o To address the raceway overfil'I problem, some tray inspections wil'1
be performed to verify computer-generated fill data. The tray fill
tracking system willi be verifikd.l Nuclear R'egulatoiy Commission
(NRC) concurrence will be sought to responses on cable sidewall

.pressure and potential cable damage questions.

o To verify cable ampacities and evaluate cable derating in oVerfilled
trays, a samplirig program will be implemented.

.The evaluation at the subcategory level found the lack of an integrated
program for the design and design contro'I of raceway and cable systems to be
the broader issue requiring attention. Corrective Action Tracking Oocument
(CATO) 266 00 NPS 01 is issued with this report to track resolution of this
finding. Implementation of a Branch Chiefs'esign review process and the
establishment of the Engineering Assurance organization are expected to
enhance TVA's efforts to monitor effectively the technical aspects of

,

Engineering's performance.

The causes identified in this report and other evaluation results are bei,ng
examined from a wider perspective during the Engineering category evaluation.

i
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Preface

This subcategory report is one of a series of reports prepared for the
Employee Concerns Special Program (ECSP) of,the Tennessee Valley huthority
(TVh). The ECSP and the organization which carried out the program, the
Employee Concerns Task Group (ECTG), were established by TVh's Nanager of
Nuclear Power to evaluate and report on those Office of Nuclear Power (ONP)
employee concer'ns filed before Febr'uary 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 repor't the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.

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

Subcategory reports summarize the evaluation of a number of elements.
However, the subcategory report does more than collect element level
evaluations. The subcategory 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 eztent to which problems
overlap more than one element and will therefore require corrective action
for underlying causes not fully apparent at the element level.

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

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

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

~ ~
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The subcatelgories are themselves summarised .''<n,a series of eight cs~te ory
reports. Each category report ret~ieks th4 major findings and colle~ct ve,
significance of the subcategory reports',in one bf 'the'c'illowihg 'areas:,

management and personnel relations'.

industria'1 s'afety

construction

material control

operations

quality assurance/quality, control
'elding

engineering

h separate report on employee concertos dea1ing arith specific contentions of
intimidation, harassment, and wron'gdlinf wall be released by the TVA Cuff ~ice
of the Inspector General.

Just as the subcategory reports integrate the information collected at. the
element level, the category reports integrate the information assembled in
all the subcategory reports within the category, addressing particularly
the underlying causes of th'ose problems that run across more than o'e

'ubcategory.

h final report will integrate and hss'ess tlute information collects'sd by all'.
of the, lower level reports prepar& for thai ECSP, including the .tnspector
General"s report.

For more detail on the methods by irhiich ECTQ-employ'ee concerns w6re
evaluated and reported, consult the Tenn'essee Valley Authority Erh lo
Conc erns Task Group Program Manual. The Nanusl spells out the program's
objectives, scope, organisation,'hd .Pespo)isigilities. It also

kpecifie'he

procedures that were followed in the inive~>tigation, reportin), and
closeout of the issues raised by 'employee concerns.
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ECSP GLOSSARY OF REPORT TEENS~

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

Class h: Issue cannot be verified as factual

Class 8: 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 corredtive action
for the problem was initiated before the evaluation of the issue
was undertaken

Class 0: 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: h problem, requiring corrective action, which was not identified
by an employee concern, but was revealed during the ECTG
evaluation of an issue raised by an employee concern.

collective si nificance, an analysis which determines the importance and
consequences of the findings in a particular ECSP report by putting those
findings in the proper perspective.

concern (see "employee concern")

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

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

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

em lo ee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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~evatuator sg tho (individual(si ass(oned the responsibility to assess a speoifio
grouping of employee concerns.

~f(nd(n s inoludas both staiamunts or yaot aind the juduisents made abobt thi(se
facts during the evaluation process; negative( findings require ciorrective
action.

issue a potential problem, as interpreted by the ECTG during the evaluation
proces(s, raised in one or more concerns.

K-rorm (see uemployae :onuern")

evaluation judgment or,decision may be based.

root cause th(e underlying reason for a'c'obi.em.

~Terms essential to 'the program but which require 'detailed dofinition have be(rn
-defined in the ECTG Procedure Nanual (e.g., generic, specific, .nuclear

'afety-related,unreviewed safety-significant IEuestion).

0
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hcronyms

AI

AISC

ANS

ANSI

ASNE

ASTN

AMS

BFN

BLN

CAQ

CAR

CATD

CCTS

CEG-H

CFR

CI

COC

OCR

DNC'dministrative

Instruction

American Institute of Steel Construct'ion

hs Lou hs Reasonably Achievable

Amer'ican Nuclear Society

American National Standards Institute.

American Society of 'Nechanical Engineers

American Society f'r Testing and Naterials

American Melding Society

Brogans Ferry Nuclear Plant

Bellefonte Nuclear Plant

Condition Adverse to Quality

Corrective Action 'Report

Corrective Action Tracking Document

Corporate Commitment TrackinE System

Category Evaluation Group
Head'ode

of Federal Regulations

Concerned Individual

Certified Material'est Report

Certificate of Conformance/Compliance

DesiEn Change Request

Division of Nuclear Construction (see also NU CON)
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ONE Division of nuclear Engineering

ONQh Divi,sion of binuclear Quality hssurance

ONT Oivi:sion of hfuclear Training

DOE Department. of Energy

DPO Division Personnel Officec

OR Discrepancy Report or Oeviiition Report

ECN

ECP

ECP-SR

ECSP

ECTG

EEOC

EMRT

EN DES

ERT

FCR

FSAR

GET

HCI

HVAC

,INPO

IRN

Engineering Change Notic:e

Employee Concerns Program

Employee Concerns Progrsim-Site Representative

Employeie Concerns Special Program

Employee Concerns Task Group

Equal Employment Opportunity Commission

Environmental Qual i fication

Emiergency Medical Response Team

Engineering Dies Iign

Employee Respionse Team. or Emergency Riesponse Team

Fieldj Change Reciuest

,Final Safety Analysis Report

Fiscal Tear

General Employee Training

Hazard Control Instructi.on

Heating„-Ventilating, hir Conditioning

Installation Instruction

Institute of Nuclear Power Operations

Inspection Rejection Notice

i
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L'/R

M6ullZ

MZ

MSPB

MT

NCR

NDE

NPP

NPS

NQAM

NRC

NSB

NSRS

Labor Relations Staff

Modifications 'and Additions Znstruction

Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming, Condition Report

Nondestructive Examination

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures System

Nuclear 'Quality Assurance Manual

,Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

'NU CON Division of Nuclear Construction (obsolete abbreviation, see DNC)

NUMARC

OSHA

ONP

OMCP

Nuclear Utility Management and Resources Committee

Occupational Safety and Health. Administration (or hct)

Office of Nuclear Power

Office of Morkers Compensation Program

PHR

PT

QAP

QCI

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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QCP

QTC

RZF

RT

SZ

SOP

SMEC

TVh

TVTLC

NSECSP

MBN

QP

Quality Control IProcedure

Quality Technology Company

Reduction in Foc'ce

Radiographic Testing

Sequoyah Nu,clear Plant

Suc veillance Xnstruction

Standard Operating, Procedure

Senior Review Panel

Stone and Q'ebster Engineering Cocporation

Technii ca 1 hss is tance Staff

Trades and Laboc

Tennessee Vali,ey huthoc'ity

Tennessee Vali,ey Trades eind Labor Council

'Ultrasonic Testirrg

Visual Testing,

watts Bar Employee Concec'n Special Program

watts Sar Nucleai'lant
Moc'k Request or $ 1ork Rules

Morkplans
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INTRODUCTION

This subcategory report summarizes and examines the results of the ECSP
evaluations prepared under the element 23800, 23900, and 24000 series, which
deals with raceway and cable system design.

In general, the major issues evaluated cover the computer cable routing
program, including the cable status system, uncertainties regarding racewayfill and potential cable damage, and questions concerning adequacy of raceway
supports and cable ampacities. Negative findings in these areas could have
adverse implications for safe plant operations.

The 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 applicabi lity of the concern to
other TVA nuclear plants are also identified.

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

o Section 2 —summarizes, by element, the issues stated or impl,ied in
the employee concerns and addresses the determination of generic
app 1 icab i 1 ity

o Section 3 —outlines the process followed for the element and
subcategory evaluations and cites documents reviewed

io Section 4 —summarizes, by element, the findings and identifies the
negative findings that must be resolved

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

o Section 6 —identifies causes of the negative findings

o Section 7 —assesses the signiFicance of the negative findings

o Attachment A -- lists, by element, each employee concern evaluated
in the subcategory. The concern'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

o Attachment. B —contains a sunmary 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

26090-R26 (12/11/87)
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Attachment 8 by usingl the element number and applicable plant. The

reader may relate a corrective actlioni description in Attachment 8 to
causes and significance in Table 3 by using the CA1'D number which
appears in At:tachment, B

The term "Periplheral finding" in the iissue column refers to a

finding that occurrecl during the course of, evaluating a concern but
did not stem directly from an employee concern. These are
classified as "I=." in Tables 1 and 2 of this report

o Attachment C -- lists the references Cited, in, the text

2. SUMMARY Ol. ISSUES/GENERIC APPLICABILITY

The employee concerns 'listed in Attachment A for each element and plant have
been examined, and the potential problems raised by the concerns have been
identified as issues for evaluation by element number, as summarized be'low.
The issues deal withi defiicienciies or inadequacies in the design of the raceway
and cable systems. They. apply to all f'our nuclear p,lants,(Watts Bar [WBN]i,

Sequoyah (SQN], Browns Ferry [BFN], and Bellefonte [BLN]), except for the
issue described under element 238.5 .(Concern EX-85-151-001), which, is specific
to a unique location ai~d component at WBNn That issue was, determined nest to
be valid for t'hi's plant and, theriefore, was not reviewed for the other
plants. Similarly, the specific WBN issue in C'oncern IN-86-206-001, regarding
pulling unit 2 cables througlh unit 1, was found not to be valid for WBN and,
therefore, was not reviewed for tlhe other plants. The issues tlhat were found
valid (in elements 238nl, 238.3, 239.0, and 24CI.O',I aire mostly concerned with
control and adiequacy of design anid requiri~ ciorrect:ive action,.

o 238.1 Condui~t Cable Tira and Wall and Floor. Penetration Overf ills
and CabMeMam~ae - Raceways are over il ed, creating the potential
for cabMedarnage during installation and uincertaiinties about raceway
supports and seals for cable tray wall and floor penetrations,.

o 238.~3Cable Tr~aOverfills and Wall and Floor- Penetrations - The
issues are the same as for 8. except that they. app y to Seituoyahi
cable trays only. For the otheir plants these issues were combined
in eleirient 238.1.

o 238;~5Containment Penetration '(Cable Dama e - Cable. jackets couldl
be damaged oin cables that are overf owing 'the tray and are in direct
contact, with electrical containment penetration. (Issue is
applicaible tio WBN on'ly)

o .239.~0Cat>le arid Racewa Pro rain Inade uatn~noutin i - The computer
cable routing program, including the cable status system, is
inadequate for design contro'i.

6

2609D-R26 (12/11/87)



TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM
REPORT NUMBER: 26600
REVISION NUMBER: 5
Page 5 of 23

240.0 Cable Oeratin Oesi n and Cable Coatin Oeratin - Cable
ampacity calculations do not consider conditions for overfilled
raceways, cable bundling, and fireproofing.

3. EVALUATION PROCESS

This subcategory report is based on the information contained in the
applicable element evaluations addressing the specific employee concerns
related to the issues broadly defined in Section 2. Approximately 1,000
documents were reviewed during the element evaluation for this subcategory
report. Selected documents have been listed in Attachment,C.

The evaluation process consisted of the following steps:

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

'b. Reviewed industry standards and TVA procedures and criteria
documents related to the issues to develop an understanding of the
design basis (Refs. 6 through 22).

c. Reviewed applicable design documents and conducted facility
walkdowns, as appropriate, to develop design understanding and to
verify implementation status (Refs. 23 through 42).

d. Reviewed applicable Final Safety Analysis Report (FSAR) sections to
determine TVA regulatory commitments related'o the raceway and
cable system design (Refs. 43 through 49).

e.

9 ~

Reviewed other documents applicable to the issues and determined to
be needed for the evaluation such as correspondence, test reports,
nonconforming condition reports (NCRs), engineering change notices
(ECNs), evaluation reports, etc. (Refs. 50 through 181).

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

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 classify findings and corrective
actions for the four plants as well as to identify causes of
negative findings.

i. Analyzed the collective significance and causes of the findings from
the element evaluations.

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

26090-R26 (12/ll/87)
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4. FINDINGS

The findings from each of the 14 element evaluations for this subcategory are
listed in Attachment B by,element number and byi plant. The summarized
.findinqs for each element are given belowd They app'ly to all four plants
except where noted otherwise.

4. 1 Conduit'able Tra~ and ilail and Floor Penetration 'Dverfilla and,i able
~bema e - Glementa 238. 1 and" 238. 3

The raceway fill status's uncertain due to the lack of gA documentation for
the cable and raceway schedule and because of the,use of unverified cab'le data
such as diameters arid weights. Procedures covering these design activities
were. found insufficient in providing engineering checks and gA verification.
Overfilled raceways could cause cable overheating and result in shortened
cable life. The justification of'mpacities for instrumentation and control
(IEC) cables in 60 percent filled trays, which include cables up to 30

amperes, had iinsufficient calculation backup to justify assumptions and data
used. The use of unverifiedl cable weights leads to uncertainties regarding
the adequacy of raceway supports. Engineering judgment used in reviewing the
design was not adequately documented. Inconsistencies were found between the
FSAR and design standards for conduit fill, thus creating uncertainties about
the design basis.

Furthermore, cables that were installed in over+illed raceways, especially
conduits that already contain cables,. are subject to damage during pullbys.
It was found'that, cablie pulling tensions for, cable instal'llations have been
generallyrcalculated without ci)nsideration given to sidewall pressure, thereby
increasing the possibility of undetected cable damage. Farly procedures
written to avoid excessive cable sidewall pressure during cable installation
were not followedl (BFN). Pr'ocedures did not req'uire considering sidewall
pressure in calculating cable pulling -tensions until thie installations were
well advanced. Wal'I and floor cable tray penetrations were inot tested or
analyzed to establish,.theii effectiveness as firestops and pressure'seals
under overfilled conditions.,

4.2 Cont'ainment. Penetratiori~Cable Dama e . —:Element 238.5

During a plant walkdown, no calbles in direct, contact with electrical
penetrations were found. Possibly the concern was in reference to temporary
construction cabllese (Thee employee concern applies,to-,Watts Bar Only.)

4.3 Cable and Racew~a Pr~oram Inade uate Routini - Element 239e0

The lack of a requirement. that Coristruction provide Engineering with the
installed cable lengt'h resu'Ited'in the use of inappropriate cable lengths in
electrical calculations. The coiriputerized cab'le routing programs were;not
adequately verified to assure performa'nce of their intended function

of'ivisionalandi voltage separation, calculation of raceway fill, rejecti'on 'of

'ki

il~
26090-R26 (12/1'I /87)
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erroneous input, and rejection of cable routes in overfilled raceways. No
procedures were found that track deleted or abandoned cables. Cables for
units 1 and 2 of Browns Ferry were manually routed by Engineering without the
aid of a computer. However, present records are incomplete for status
verification.

Both the cable routing programs and the ECMK programs were deficient in the
areas of security, controlling documentation for system maintenance,
documenting revisions, and program usage procedures.

The Engineering-Construction Monitoring and Documentation (ECMEQ) programs
used at Watts Bar and Bellefonte were not verified. Therefore, the adequacy
of the as-built installed cables cannot be determined through the use of the
ECMED program.

The failure of the status system to provide reliable raceway fill information,
as well as failure to adhere to maximum allowable raceway fill information,
have resulted in the current situation of potentially overfilled raceways and
the consequent possible cable damage, adverse effect on cable ampacities and
seismic raceway supports.

4.4 Cable Deratin Desi n and Cable Coatin Deratin - Element 240.0

Design standards in effect during the earlier stages of construction did not
furnish information necessary for proper application of ampacity tables.
Cable deratings for cable tray covers, coating compounds, and Appendix R

firewrap were not addressed. Effects of abandoned cables and cable bundling
on ampacity were not covered in the design documents. Raceway overfill and
its effect on cable ampacity could not be verified by the computerized cable
routing programs. No ampacity evaluation or test has been conducted on
overfi lied cable trays in firestops, and no specific requirements for
evaluation of overfilled raceways regarding ampacity were identified for Watts
Bar, Sequoyah, and Gr owns Ferry. Penetration/fire seals at Bellefonte will be
installed in accordance with test resu'Its and sealing methods shown in
Bellefonte drawings. TVA engineering and construction procedures did not
control abandoned cables and cable bundling. Several corrective actions of
Problem Identification Reports (PIRs) were not implemented.

Where IEEE Standard-383 qualified cables were not used for installation, many
cables were coated with fireproofing material thicker than the 1/4 inch stated
in design documents. Excessive coating can lead to cable overheating and
insulation failure before the end of the design life is reached.

4.5 Summar of Subcate or Findin s

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
required. Class C, 0, and 'E findings require corrective actions. The
corrective action class, defined in the Glossary Supplement, is identified in
the table by the numeral combined with the finding class.
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Findings are summarized by classification in Table 2. Where more than one
corrective action is identi< ied in Table '1 for' single finding, lab'ie 2
counts only a single classification., Thus, Table 2 identifies one finding for
each issue evaluated. Of'he 61 findings identified'y a classification in
Table 1, 19 require no corrective action. Of the remaining, 3 findings had
corrective actions initiated before the ECTG evalNation, 33 required'neW
corrective actions to be identified, and 6 resulted from peripheral issues
uncovered during the ECTG evaluation.

5. CORREC'1'I VE ACTION,'S

Table 2 idehtifies 42 corrective actions. Some of these corrective actions
consist of ,several activities and apply to mor0 than'he t)lant; the exact

'reakdownis indicated in Table 3. The dietailed corrective action '

descriptions are provided in Attachment B. A condensation of the ma;jor
corrective actions by element, with th0 abpl'icdble plant identified in
parentheses,, follows.

5.1 Conduit~Cable Tray and Wall and,Floor, Penetration Overfills ahd Cab'lel
Uamaqe - E1emer>t ',

o Analyze computerized cable routing system proqram (SQN).

o Revise FSAR regarding maximurh a'llo'wable conduit fill (SQN, BFN).

o Obtain NRC concurrence on siclewk11 pr'essure questions and cable
'ailuretrend program (,SQN, 'hiBN, BFN, and iBLN). Resolution of this

cable damaqe problem at SQN will p'rovid~ the basis for resolvinq the
problem at the other plants.

o Correct and verify comouter-pen@rated fill data (WBN).

o Verify insta'lied cablle weights (WBN).'

Provide raceway fill status and QA-level cable data (BFN).

o Revi,se procedure WBEP-EP43. 13 (WBN) and'modif'ication and addit:ioh
inst,ruction MAI-44 (BFN) to i'nclude c'ontrn'I for racewa'y fill.'
Address cable tray penetration pressure/fiw.estops 4s part of
existing corrective action fear kah/e trays (WBN, BFN).

5.2 Cable Tra~0verfi'ills and Wall and',Floor, 'Pe'netrations - Element 238<3

o Enter actutal tray fil'ls from survey data ii> the computer fill
tracking system for future use (SQN).

o Justify limiting the review of tray support adequacy to the control
and auxiliary buildings 'only (SQN)~
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26600
REVISION NUMBER: 5
Page 9 of 23

o Oetermine effectiveness of firestops for overfilled trays (SQN).

.5.3 Cable and Racewa Pro ram Inade uate Routin - Element 239.0

o Implement software QA plan, create test file to verify the output of
the computer program, and reload computer data after program
verification (SQN, WBN, BFN).

o Prohibit increase of raceway fill limits in computer program without
approval (SQN, BFN, WBN).

o Modify and verify the ECMII program (WBN, BLN).

5.4 . Cable Oeratin (Oesi n and Cable Coatin Oeratin - Element 240.0

o Evaluate cable derating in overfilled trays, and analyze effect of
cable bundling (SQN).

o Review ampacity standards against thermolag tests, and establish
ampacities for trays in firestops (SQN, WBN, BFN, BLN).

o Perform sampling program to verify cable ampacities (WBN, SQN).

5.5 Summary of Subcate or Corrective Actions

These corrective actions are also summarized in Table 3, along with their
corresponding finding/corrective action classifications. The table indicates
the plant or plants to which a corrective action is applicable by the
Corrective Action Tracking Oocument (CATO) column where the applicable plant
is identified by the CATO number.

From the Finding/Corrective Action Classification column of Table 3, it can be
seen that almost half of all corrective actions require analysis. The next
largest group of corrective actions, about one third, requires generation or
upgrading of documentation, and the last group of significant size,
approximately one quarter, requires changes to or generation of procedures.

6. CAUSES

Table 3 also identifies one or more causes for each problem requiring
corrective action. For each corrective action, the most important cause is
identified; however, in many instances it was felt that the problem was the
result of a combination of causes, each of which should be identified.
Therefore, more than one cause is identified for some of the correcti,ve
actions ~

Causes have been indicated for each of the corrective actions listed in
Table 3. Totals are shown at the end of the table.
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The summary count on the last paghe of Table 3 shows that Inadequate
Procedures" (for engineering as well as for construction) and "Insufficient
Verification Oocumerhtation" were identified as ithe most frequent causes for
the problems requiring corrective action. Combined, these. categories makei up
the majority of the causes identified. Many procedures did not give
sufficient guidance for implementation of design reviews. The lack of
interface requirements between construction and engineering resulted in
insufficient feedback IFrom construction to engineering regarding field
conditions and construction status. This situation created uncertainities in
direction by engineering andi poor control of design and design changes. It
appears that quality assurance (gA) performed ins<ifficient audits of
engineering and construction activities and that conditions adverse to quality
(CAQ) often were not resolved in a timely manner. Also, only limited
attention seemed to have been paid to applicable experience feedback available
from industry sources such as INPhO.

The totals from Table .3 show that 27'auses are in the management
effectiveness category, 31 are in the design process category, and none are in
the technical adequacy catego'ry. Thus„shortcomings in management
effectiveness and ineffectii~e designh process are the underlying causes 1For the
problems requiring corrective action. The causes identified in this report
support those identifihed in the TVA Corporate Nuclear Performance Plan (NPP,
Ref. 5), namely, "the lack of a sufficient number of experienced managehrs to
provide leadership and proper direction coupledl with the absence of an
effective organizational structure to ensureh the safe design, construction and
operation of TVA's nuclear plants."

7. COLLECTIVE. SI GNIF ICANCE

Review of the types of corrective action classes identified in Table 1 for the
subcategory Raceway and Cable System Oesign shows that more than three-hFourths
of the corrective actions are 'the direct;result o)F evaluation'f issues
identified in the employee concerns. Seven of the corrective actions,
however, were the result of pehripheial issues identified during the evaluation
process. The remaining corrective actions had been initiated before the
evaluation program started and were va'Iid, but the consequences were
acceptable.

Because a considerable number of negative findings -in this subcategory center
around the lack of adequate procedures and documentation, it can be concluded
that the raceway and cable systemh design for the plants evaluated was affected
by management ineffectiveness and shortcomings in the design process,.

TVA's corrective actions include several evaluations, inspections, and
analyses that could result iin hardware changes. Until these corrective
actions have been completed„ problems with raceway overfi'll, uncertainty in
cable routing, undetectedh cablhe damage,, and improi)er arnpacity cannot .be

confirmed, and, thehrefore, the safety significanche of the potential chahnges

cannot be determined at this time. Raceway overfill could lead to cable tray

4$ h
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support failure and possibly a common mode failure during a seismic event.
Uncertainty in cable routing, in an extreme case, could result in cable
separation problems, violating the single failure criterion. Undetected cable
damage could lead to a common mode failure if the. damage causes redundant
cables to fail during exposure to. harsh environments such as might be the case
durinq an accident. Finally, improper cable ampacity could invalidate cable
qualification and lead to premature and unexpected cable failure.

Althouqh TVA's corrective actions adequately recognize and address the
specific findings,identified at the element level, a broader underlying issue
needs to be addressed. This issue is characterized by the lack of an
integrated TVA program for the design and design control of raceway and cable
systems. The program is necessary to help avoid similar raceway and cable
system problems on future TVA design and construction activities. The program
should address questions of effective design review process and emphasize a
management structure that facilitates the identification of problems, as well
as their successful resolution and closure. The problem is stated in CATO
26600-NPS-Ol, which is attached to this report. The TVA-developed Corporate
Nuclear Performance Plan (CNPP), when properly implemented, is expected to
improve corporate-level management of TVA's nuclear activities. The
imolementation of the Branch Chiefs'esign review and auditing process, as
well as the establishment of the Engineering Assurance (EA) organization, is a
positive step toward supporting, through an independent review process, TVA's
monitorinq of the technical aspects of Engineering's performance and gives
additional assurance for satisfactory results.

TVA's corrective action plan (CAP) responding to CATO 22600-NPS-01, submitted
by TCAB-801 dated August 18, 1987, states:

A program will be initiated to establish engineering and design controls
on manaqement of all cable design and design implementation activities at
SQN, WBN, BFN, and BLH.

The scope of activities will be addressed in an integrated,
project-specific cabling user's manual; This manual will provide
guidance in implementing all relevant TVA requirements, design standards,
procedures, and methods to create and maintain verified records of the
desiqn and installation of the cable and raceway system. This will be an
integrated plan to address cable problem areas including cable routing
and documentation, raceway overfi lls, ampacity, and installation feedback
and documentation.

The results of this subcategory evaluation are being combined with the other
subcategory evaluations and reassessed in the Engineering category evaluation.

26090-R26 (12/11/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 06680
REVISION NUMBERS:- i5 i

Page 12 of''23

TABLE 1

CLASSIFICATION OF FINOINGS ANO CORRECTIVE ACTIOINS

EE 11ement
Finding/
Issue**I

Finding/Corrective
. Action Class"

'Sgv u8n 'iFH ll?H

238. 1 Conduit„Cable 1 ray and
Mall and Floor Penetration
Overfills (for WBN, BFN, BLN)
Conduit Overfills and
Cable Oamage (for SQN)

a

c
d'

f
g
h

06 03
05

05 A
iA i '2
E3 06

A
05
E3
E2

03 03

A A
C2 A
05 '5
05 A
05 A
E3 E3

238.3 Cable Tray Ov'erfi 1 1 s and
Wa'll and Floor Penietrations
(for SQN)

238.5 Containment Penetration
(Cable Oamage)

b
c,
d
e
f
g

03
05
A
A
C2
A
05
E3

A'

I

*Explanation of classes is on the next page.
*~0efined in 'Attachment B.
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TABLE 1 (Cont'd)

Element
Issue/

~Findin **
Finding/Corrective

Action Class*
N WBN N LN

239.0 Cable and Raceway Program

240.0 Cable Derating (Oesign)
and Cable Coating
Oerating

d
e
f
a

C3
03
02

03
05
05
A

02 03 B

03 03 03
'02 02 02
03 03 03
8
03
E2
05 03 05

05
05 05 A
A A A

*Classification of Findings and Corrective Actions

A. Issue not valid..
No corrective action required.

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

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

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

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

**Defined in Attachment. B.

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

26090-R26 (12/l l/87)
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TABL'E 2

FINOINGS SUMMARY

Classification of Find~in is

A. Issue not valid. No corrective
action required.

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

C. Issue va'lid. Corrective action
initiated before ECTG evaluation.

0. Issue va'iid. Cor rective action taken
as a result of'CTG evaluation.

E. Peripheral issue uncovered during
ECTG eva'luation. Corrective action
required,.

Plant

'AN
, MBN BFN BLN

5 4 2 6

1 1

2 1 1

8'9 9 5

2 3 1 1

Tota, 1

17

31

Total
' 7'18 'I3 13 61

ik~
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HANAGLHENl fFFLCT IVLNISS DESIGN PROC SS fffECIlvENESS

CAUSES OF NEGATIVE FINOINGS e

TfCHN ICAL

I 2 3 1 5 6 1 8 g 10 11 12 — 13 I ~ 15 'l6 II

F INO ING/
ONRECT IVE

ACTION

ELEH CLASS ii
238.1 06

CukkfCT IVE ACIION

Analyxc cable and conduit
pfogtan regar4 tug aupacltyi
fill ana supports - 4cvclop
corrective actions.

54N 01

54N-02

Frag- I I IProce-llnaac I Ilnadc-
Inentealinaoe-Ilnaac-Iaurcs lquate lun- I Inaac-I Iquatc I
IOrgan-Iquate Iquatc lnot ICon- Itinelv Lect Iquatc Ilnadc-IAs-bit

Fol- Inuni- Ines of of Hgtlucsign quate Rccon-
Iowea cation issues Atten Bat s Calc cll.

la a- I 4- Iyrocc-
't ion tr auras

IEngrg Oeslgnllnsuf. I
Lect IJuagnt Crit/ Iycrlf IStds
of I not Icowttloocu- INot

ncnta-Ifol- fngrg
tion lowed frror

Oocu- I Not
~ented Het

Ucslgn
Oet ~ II

Signify
cence of

I Correcti vc
LM J~l
Error 0 H H

P P P

05 inspect trays to verify
coaputer gcncratca filidata.
Cocparc installed cable
weight with naalaava allowable,

QSN-Ol

HBN-03

x I P I

03 Enter calculated cable data
Into the cable scheaule
cccputer progrne.

HBN-02 AI-

03 Provl4e raceway Iill status
and 41-level cable data.
Inpienent coaputcrizca cable
progran. Revise fSAR for
conduit fill.

BEN-OI
BF N-02

BEN-03

03

E3

Revise OS-E12.6.3 if aerating
factor ls required for Cables

routed through tray crossings.

Rcvlse fSAR to natcn
lnfornat ion given in design
Criteria bn COndult fill.
Revise calculations to
clarify basis for capacity
for 60X fillc4 trays.

BLN Ol

54N-Ob

NP5 01

I I

x

I I
I

C2 ReViae prOCedurC HSEP-EP13.13

to Include rcqutrenents for
control of raceway fill.
Verify fillby using tray
profiles. Revise HA1-11.

HBN Ub

BFN 01
NPS-Og

~ Ocflncd ln thc Glossary Supplencnt.

Oaf lnc4 In Table I.
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NxnxufNENI ffFLCTIVENESS

CAUSES OF NECATIVE F INOIN ~

I TfOW ICAL
OESICN PROCf 5 ffffCTIVfnf55" AVE

F ICITNRI

CORRECTIVE

ACTION

ELEN CLASS.aa

83L I 05
Icont'dl

CUkRE CTI Vf ACTION

Obtain NRC concurrcncc to TVA

rcsoonse on sidcuall nrcssure
questions, and concurrcncc on
A41 t t k ~r % 0 IV V% WRl ~ lVItel
for cable failure trend
program

SUN-03

SUN oa

Organ-/quate /quate /Net
Isa- ) li-
t ion lr

Proce-
dures

fol-
loucd

Con-

wnl- (Res ot
cation I sucs

I 2- 3 a 5 6
Frag- ) / /Procc-(Inade-/
ncnted/Inade-Jlnade-)cures )quate )Un- I lnadc

)quate /Inadc-
of Ngt)uctlgn quate
Attvn Vase Cal

Inadc-
qua'iC

As.bit
Recon-
c I l.

Engrg /Ueslgn/ inset.
Lack tu4gnt/Crit/ /Vcrlt /Stds
of ) not /Cousit/Occu- /Not

nenta-)Fel-
t Ion Ioucd

Oocu Not
nenl cd Net

Ucsign
0 tall

3 8 g IO 11 12 13 Il 15 16 ly

Engrg Vendor
Error fr r

S igni! I-
cancc of
Corrective
Ac Ionsu
0 N H

I-lpl.

Continue lupi cnentat ion of
tren4lng progran tor cable
tat lwcs. Subnittcd si4eual I
bearing presture calculatiooa
to NRC for revlcu.

Vox Ut
VVN 08

A P

05 Conplctc existing SCR

Ievaluatlon of side all
prcssure). Sbou
applicability of Si}N cabin
.tests for 8FN

RfN-0$
8FN-06

RAspeA- coVuIL4- -Pfcpare-
cablc sideuall prcsswc
catcuia tfon5 ~ Oct Inc cable
trend paranetcrs for trend

'analysis progrnx.

RLIBOZ

.8LN 03

NLN US

EZ Revise NAI'-3 to clarify usc
of ~whI~ 1.!es.

VVN-Og

uS Identify CablC5 Outa'Ide trayS
and correct condlt Ion.

~uN OT

05 Include stateoents addressing
tray penetration prcssure
Sea)1 and I'Ire Stnpt AS part
of ovcrtlllcd trays ln
corrective action for
existing SCR. Evaluate
overt lticd tray fire stcpk
and correct as needed.

VVN-10

Rfii-08

Ocfincd ln thc Clossary Supploacnt.

Oetlncd In Table I.
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HANAIANENT EFFEcilvENE55

CAUS 5 OF NEGAT VE FINOI ~

DESIGN PROCE S EFFECTIVENESS
TECNN ICAL

ADE V

F INOING/

CORRECTIVE

ACTION
ELEN CLASS.va

238.3 DS

CORRECTIVE ACTION

Analyte effects of abandoned
cable on aapaclty. Justify
llnltcd revlcu of tray
supports or capan4 rcvicu If

- not Justifiable.

CA'10

SON-OI

SQN 03
Styt-Ot

Frag-
nented
Organ-
Ila
tion

/Proto-/ Inadc-/
Inane-) Inade-(dureS ]quate )Un-
quate )quate [Not [Con- ]tlncly

Procc-JFol- fnunl- (Rcs of
cures in~ed cation Issues

4-
tr

I .2 .3 4 5 6

/ Insec-
t.act (quate
of Ngt Design
Atten Rates

Ina4c
quate
Cal

Inadeq-

uatee
As-bit
Rccon-
c1 1.

Lect
of

Design
D tail

I 8 9 10 I'I

Engrg (Design)lnsuf.
Judgnt[Crlt/ )Verlf
not )Cousit(potu- [

Sids
Not
Fol- IEngrg
Icosa Error

No! (nenta-
t t ion

Oocu-
aentea

Slgnif I-
canto of
Corrective

lons<LM A

E

0 r r

I
) P - P

12 13 la 15 16 IT

03 Verify tray fill tracking
systca as part of CAP for 23g

50N-OI, 02. Enter tray fill
data fron survey Into fill
tracking systoao

SUN-02

SON-Og

E3 Revise cable aapaclty
calculations to shou tray
sanplcs arc representative
for capacity and fill.

SON-05

C2 Rcvlse 50EP-06 and NIAI-oa to
properly dcf inc fill
requlrenents for pouvr trays
and conduit 3unpcrs.

SUN-06
SUN-0/

05 Identify ovcrf iliad tray
pcnctratlons and 4cternine
ef fcctiveness of firestops.

SUN 10

239.0 02 Revise procc4ure OEP3.05 and
3.06-3 to establish
rcqutrcncnts for obtaining
actual Installed cable
lengths.

URN-Ol

Conplcte Calculation Progran
required by PN 87-2b.

8FN-Og

~ Defined In the Glossary Supplcnent.

Defined in Tu»e 1.
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NANACththl IffELIIVENESS
I 2' l 5 6

CAUSES OF NEGATIVE flNDINGS ~

I
DESIGN PROCESS EFfECTIVENESS

10 'l 'I2 13 I ~7 8 9

TECHNICAL

ADE V

IS 16 I)

FINDING/
CORRECTIVE

ACTION
ELOI CLASS.aa CORRECTIVE ACTION CATO

(Frag- ( ( (I'rocc-(lnadc-(
canted(lnade-(Inadv-(cures (quate (Un-
organ-(quate (quate (Not (con- (ttnely

( Inadc-(
Leek (quate (InadC-

Isa- ( 0- (procc-(Fol- wni- (Rus of of Ngt(Design quate
tipn tr dureS Ipued Catidn ISSueS Atten Batet Cele

Inade-
quate
As-bit
Recon

c I I.

Lack
of

Design
Detail

Sids
Not

Docu-
aented

Not (nenta-(Fol
Net tlnn lpuvd

Engrg (Design( Insuf.
tudgnt(Crit/ (Vcrif
not (Couatt(Oocu-

Engrg (Vendor
Error Error

5 igni f I-
cence of
Corrective
& tl
0 N H

239.0 03
(cont'dI

lnplcnent softuarc OA plan;
create test flin tn verify
tbC Output Of toe COnputCr
progran sue&& as tray ~ ~ ~ & ~

caOlc separation and
&&elgnts. Reload coaputer
data after progran
verification causing progrne
checks for fill, senaratinn&
ctc. Analya ~ and correct

~ A & ~ 4FI ~ VI t a Al ~ %JA ~ &VII&~

SON-01
unh 02
ICN-Oa

C &&
~&&II &&I

SfN-03
ULNAI

Update co&N&utcr progran to
~cet full Iit requlrcnents,
lnplcnentlng procedure
NEP-3.8.

Ãnn u3
5&IN 02
BFN-02

veri~ cable date in the
conputcr files and dcvclop
and Tnplencnt- natl&ed of-
ongoing vcrlfication of tbc
coef&uler fffef.

BLN. 02

~ 03 Abandoned and spared cables
have been annotated on unit I,.

and 2 ecol» schedules.
verify unl ~ 3 abandoned an&S

spared cables by.required
ualkddu&r of CA&II.

Sfh 05

03 Reload verified cable data
Into coaputer and recalculate
raceuay fills.

@BR-05

Sfh Ol
BLN-06
SON-Ol

A

Prohibit- Increase of raceuay
fI I I lintts ultnout approval

Oy nodsfy+ng conputer
progran. Track future
Installations Oy CAOR closure.

L&SN 06
SFN 06

Defined in the Glossary Suppleaent.—

Ucflncd in TaOlc l.
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HANAGEHEHT EFFECTIVINESS

CAUSES OF NEGATIVE FINOIN ~

DESIGN PROCES EFfECII VENESS

TECHNICAL

ADI V
I 2 3 a 5 6 7 8 '10 11 12 13 I a 15 '16 If

F INOING/

CORRECTIVE

ACTION
ELEII CLASS.aa

239.0 02
(cont'd)

03

CORRECTIVE ACIION

Rcvlsc procedure to prohibit
manual routing In tray
ulthout node nunbers.,

Coeplete corrective action
for existing CAQ. Develop
criteria BFN-50-358

CA'ID

SON-03

BFN-Ol
BfN-08

of Hgt Ocslgn
Attcn'ases

Iaa-
t ion

Proto-JFol- (nunl- Res of
dureS tawed Catiun ISSuCStrn

Frag- ) Proce-) lnadc-)
)seated)inade- Inade- dures )quat» (on- ) Inadc-
organ-)quate quate ]not )con- [tinclyftack )quate inade-

quate
Cele

Inadc-
quatc lack
As bite of
Recon- Design
cil. Detail

Engrg )Design
budget) Crit/
not (Coanlt

Oocu- ) Not
canted

lnsuf.
Yerlf
Docu- f
ncnta-
t lon

Stds
NOt

Fol- Engrg
loved Error

5 igni f I-
cance of
Corrective)

LM L It
0 L

IIrror

D2 Coaplete correct ivc action
for existing CAtls.

BLN Oi X

03 Verify ECHLD progr«a using
Statiatieal Saapling. Nrite
procedure to Iapl anent
training progran for security
systaa.

NBN-03

NBN-08

02 Nodify cooputer progr«a to
prohibit the usc of deleted
cable Ident lfiers. Revise
NBEP-EP a3.13 to Include
cable delet lon rcqulrenents.
Nodify tnc ECHIO progr«a to
generate an Installation
shcct for cath card sct.

MBN Og

NBN 10

260.0 DS Perfect saapling progran to
verify cable acpaciti as.
Pcrforn calculations or tests
to establish capacities for
trays In Iircstops. Rcvlsc
~apaclty standard ln
~ccordancc ulth thcnaolag
tests If ncedcd. Evaluate
cable deratlng ln ovcrflllcd
trays.

IIBN~
QI-DI
SQN Ol
NPS Ol

NPS 03

~ Ocflned In the Glossary Supplcnent.

~v Ocfincd In Table I.
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ashNAGE NENI EfffCIIyfNfSS

ChUMS OF kEGATIVE FINDINGS ~

I TECNNICAL

DESIGN PNDCESS EfffCTlvfnfSS
I 2 3 a 5 6 I 8 9 10 11 12 13 la 15 16 17

fINDING/

CQRRfCTIVE

ACTION

fLot CLASS.' QNNECTIVE ACTION CATO

frag-
(nented
IOrgan-
isa-
tion

Q- (Procc-
tr dureS

Fol- (nuni- )Res of(ot kgt(Design(quate
lOuea C~tiun ISSueS Atten UateS C I

(Proce-Ilnadc-I I I
Inadc-) Inade-)durcs )quate (Un- ) lnadc-(
quate )quate (Not (Con- Itinely(Lack )quet» Ilnade- of ) not )Connit)Docu-As-bit

Recon-

c I I.
kot
ket

nenta-
tion

Design Oocu-
Octall nented

lnadc-I Ifngrg )Design) insut.
quate ) Lack (tudgnt(crit/ (verit

I
Stds
Not )
fol- Ifngrg

Errorlowed

)

Signific-

) ancee of

) Corrcctlye
Am [A ll
1 r r H

2ao.o 03
(cont'dl

03

Revise standard to 3ustify
e>rst cate condust

contlguratlon.

CanQIc\e corrcctivc action
tor caisting SCR.

SQN 02

RfN-OI
RFN-02

AA

I A I-

05 Conaietc corrective actiAAs
as dcf iced in enlsting PIRs.

Rl8 nl A x

05 Ferfora anpaclty evaluation. gfN-QI
kgk-Dt

x

05 Analyze ctfcct et cable
bundling, revise C38,

SUN. Q3

TQTALS 22 I 8 18

Oe ined ln tnc Ciossar j Suppiencnt

Ocfincd in Tabie I.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causes of Ne ative Findinqs - the causes for findings that require corrective
action are categorize as ol lows:—

1. Fra mented or anization - Lines of authority, responsibility, and
accountabi ity were not clearly defined.

2. Inadequate qualit (Q) traininq - Personnel were not ful ly trained
in e proce ures es a is e or design process control and in the
maintenance of design documents, including audits.

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

4. Procedures not followed - Existinq procedures controllinq the design
process were no u y adhered to.

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

6. Untimel resolution of issues - Problems were not resolved in a
time y manner, an their resolution was not aggressively pursued.

7. Lack of mana ement attention - There was a lack of management
atten ion in ensuring t at programs required for an effective design
process were established and implemented.

8. Inadequate desiqn bases - Oesign bases were lacking, vague, or
incomp ete or esign execution and verification and for design
change evaluation.

9. Inadequate calculations - Desiqn calculations were incomplete, used
incorrect inpu or assumptions, or otherwise failed to fully
demonstrate compliance with design requirements or support design
output documents.

10. Inadequate as-built reconciliation - Reconciliation of engineering
design documents wit p ant as-built condition was lacking or
incomplete.

2609D-R26 (12/11/87)
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.11. Lack of'esign detail - Detail iin idesign o'utput documents was
insuRici~~nt to ensure compliance with design requirements:.

engsneenng,judgments used in the 'des>gn process was lacking or
incomplete.

13. Diesiqn criteriai/commitments not met -. Diosign criteria or 1 icensing
ciommitments were not met.

14. Insufficient verification documentat.ion - Documentation (Q) was
7insu77>csent to a<jdst the adequacy of. design and installation.

15. Standards not fol;lowed - Cod< or industry standards and practices
wiere not compMlMe wl'th.

16. Ein~ineerinq error. - There were errors or oversights in the
assumptions, methodology, or judgment:s used in the design process. i

17. Vendor error - Vendor design or. supp)lied.iterris were deficient for
the intended, purpose.,

Classification-of'orrective Actions - corrective actions 'are classified as
TPT

1. Hardware - physical plant changes

2. Procedure - changed ior generated a, pr ocedur e

3. Diocumentation - affected QA records

4. Training - required personnel eiducation

5. Anal~sis - requiired design calculations, etc, to resolve i

6. Evaluation - initial correct.ive actiqn plan indicated a need to
evaTuate the issue before a ciefinitive olan could be estab'lished.
Therefore,, all hardware, procedure, etc., changes are not yeti kniowri

7. Other - items not listed above

Peripheral l=indin~i'Issue+ - A negativca finding that does not result directly

evaluating an empilovee concern. By definition,, peripheral findings (issues)
require corrective action.

Oi
26090-R26 ,(12/11/87)
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Si nificance of Corrective Actions - The evaluation team's judgment as to the
siqni icance o t e 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 Oocumentation 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 siqnificant reduction in desiqn
margin.

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.

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.

26090-R26 (12/11/87)
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26600
REVISION'UMBER: 5
Page A-1 of 7

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY .26600

'ttachment

A —lists, by element, each employee concern evaluated in the
subcategory. The concern's confidential 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 ~eceived by
TVA and characterized as safety related, not safety related,, or safety
significant.

0107A-R66 (12/11/87).
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PLANT APPL ICt dlLI TV
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REVISION NUNBER: 5
PAGE A-2 OF 7

238. I IN-85-432-OOI

IN-86-03b-UOI MBN

(shared with 24UUU)

IN-Bb-206-OUI MBN

ishared with 2390U)

IN-86-254-OUg X

X "uverfi ll of cables in conduits Aux. Control Building E I. /bl and
Reactor building.'SR)
"t.lectrical Conduits in Units 1 and 2 are overfilled. This may cause
induction/heat problems. Some cables may also have been damaged byhill i In<1 Ih tnncn t 'I ~lnt rnn<< it i nl Inn I r '

~ % ~ 4y ~ ~ ~ ~ y ~ ~ ~ nv 5 ss vvs<vl s NQL<nl vllll Jy ub ~ Ilg en'4vhn ~ Ve I vl vv
installing the fish tape in the conduits." (sk)

"TwO 2 COnduCtar FI4 Safeiy related CableS Were pulled thrOugh
overcrowded 3- conduitjcondulets with a I/2 to 3/4 ton cot<e-a-iong.
The conduit/condulets were so-full, it was difficult to get the fish
tape .in. Conduit located at elevation 737'f Unit FI Auxiliary
duilaino to the cable Soreadino Room. elevation 747 col<bi<nn lihec
A3-A4.and "0" line. the cable was for Unit -II, but was being routed
Inrn ~ t << ~ t i <'< n ~ I . ~ It nt .. I 1 w ts~ ~ 8 ~ v< ~ ~ s ~ ~ s ~ vvl,n ~ Lvs n<<vW ~ ~ vvvlv Wah sv)svv vl svl
installation. occurred approximately Feb/Harch, 1984." (sk)

X "Conduit running from manholes I and 2 to the Aux. Bldg. are
overfi lied with cables. (SR)

IN-Bb-2o2-004 MBN

(shared with lg200)

IN-56-310-001

IN-85-313-001-Uni t 2 MBN

OM-85-007-OU3

"Elevation 729'above machine snop) there are four or five 5" to w
co<iduits still bavin<< the Fish tane in the<a, The conduit ic co fuli

the fish tape cannot be removed. (5R)

"Tire electrical conduits and ju«<pers between cable trays are uver
fiiled witn causes. TVA does not use the Nationai Electricai Codes in
construction practices. Oue to overfill, the cable may iiave been
damagea when they were pulled." (sk)

"uverluading of conduits-wire is being pulled through conduit that is
lnaiied With Wire SuCh that it ic di ffiiolllt tO Puch 4 henCi 1 ttlrnunh
Mire is being stretched when pulling througn these conduits." (sR)

"Crossover electrical conduits are grossly overfilled, and this will
cause a heat build-up that wili oegrade cabie insuiation. This could
lead to Cable breakdown and failure. This was a routine practice
until at leasL 1984. 4'-b" Crossovers, 737'i, Auxiliary Bldg. Cl
has nu furtner information. Construction Department Concern." (SR)

5R/No/SS indicatec cai< tv related not safetv related, or saf<.ty siunificant per determination criteria in the ECTO Progra<<i manual and applied
by TVA before evaluations.

27260-11 (12/14/B7)



CONCFRN
ELENENT NUNBER

PLANT
LUCATION

ATTACNNENT A

EHPLUTEE CUNCLKNS FOR SUBCATEGORY 26600

APPLICABILITY
CONCEKN UESCRIPT ION~

REVIS.'ON NUNBER: 5
PAGE A-3 OF 7

238.1 IN-85«506-OUI
(Cont'd)

IN-85-b22-001

IN-85-b85-UUI

IN-85-743-008
(shared with 23900)

WBN

MBN

MBN

"A reant [recentT] cable pull (date unknown) was accomplished on a
conduit which was overfilled to the point that the 1/8" "Fishsnake"
«hich guides that cable could barely be inserted. The conduit is INC
+ full as a result of this cable pull." (SR)

"COnduit OVerfilled beyOnd Safe CapaCity." (SR)

"Conouits are generally overfilled beyond acceptable limits." (SR)

"Conduits are generally overfil led and auditional cables are routinely
scheduled to be added to the conduits. This causes significant
expenditures of manhours in attempting to pull cable where there is no
more room available." (SR)

IN-Bb-034-001-Uni t 2 WBN

IN-86-2b6-003-Unit 8 MBN

IN-85-642-OUI-Unit 8 WBN

IN-85-Bbb-U03 MBN

IN-86-028-002 WBN

(shared with 238.3)

IN-Bb-2b2-001
(shared with 238.3)

IN-85-832-001
(shared with 238.3)

IN-85-312-001 MBN

(shared with 238.3)

IN-85-734-OOI
(shared with 238.3)

"Cable pull required 1 week to feed fish tape through conduit prior to
cable pull. overload of conduits damages cables." (sR)

"Hany electrical conduits are excessively loaded with cables." (SR)

"Conduit is 98'ull of cable and more cable is to be installed.'SR)
"Cunduit and cable trays are too full." (SR)

"National E lectricai standards are not being followed. Example cable
trays and conduits are overfull." (SR)

"Units 1 and 2. The conduits and cable trays ar« too full. It often
takes 4-5 days just to pull the fish tape through. This overcrowding
is an un-safe condition." (SR)

"Overloaded cable tray penetration El 729'urbine Bldg. s Control
Bldg. El. 737'ux. Bldg and Control Bldg .74 I . ,Conduits being filled
beyond National Elec. Code allowance. Pussible damage to cables that
other cabled are being dragged over." (sR)

"cable trays in (sic) conduits are overfi lied with cable. The cables
could be damaged and not discovered until it shorts out." (SR)

"Conduits/cable trays/penetrations in Units 1 and 2 are generically
overfi lied/overloaded." (SK)

SR/NU/SS indicates safety relateo, not safety related, or saFety significant per determination criteria in the ECTG Program manual and applied
by TVA before evaluations.

2726U-11 ( 12/14/87)
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238.1 IN-85-361-001
(Cont'd)

238.2

WBN X "Cable in conduit damaged by cable pulling practices. (I) conduits
are over-filled, (2) fish tapes can damage.co'nduit, especially when
ttiey get stuck, (3) Ny'Ion,cord 'Parachute'an cut'able insulation."
(SR)

Uf Lf TEU

238.3 WI-'85-10U-Old WBN X How
238.1

Now
238.1

hui
238. I

Cable trays are too heavily filled and the cables are not properly
derated. 1.'I has no further Information. Anonymous. concern via
lvt tnt " I Ku1

~ ~ ~ t hl ~ 1 hh\
Uw 83 wt wc 1 ll..

J» IIUi
238.1

IIOW

238. I

~ l...
IIUW

238. I

4 l.. ~ ' I I J..... 1. ~ . I ~ IJ ~ n ~ I IJJ Jc Iel cl II 4 ~ I aU Ie III cl 4y J I Ul»J \ 4l»1» luce ly vUC J IUU vl., c»le c» vy J ~

especially in bends. Hany cable trays are grossly over capacity.
These conditions work against the cabie trays» purpose Uf supporting
and protecting the cable." (sR)

IN-85-186-003 WBN X Noi
238.1

Now
238;I

Nuw "Cable trays are over full in the spreading ruma, Elev. 729 in both
238.1 Units. Uther cable trays in,other areas 1aay have the same problem."

(SR)

iti-85-iOU-Uil Now
238. I

NUlt
2JB. I

tluw
238. I

"Cable tr4y fIII Irilel la» of 60'ol laC cables 1s nadeguate ~ I e

National Electrical Code allows 40X and 5UX fillUn an exCeption
basis. TVA violates this code. This induStry Practice is 40X fiii.
This situation-is made even ~OrSe with the addition"of spray-on fire.
retardant materials ~bien take up space in trays." (sw)

IH-85-798-004 WBN X Now'I'l» ICJU» I

tlUM
114 ICJU ~ ~

tluw "Cable-tray in Aux. Bldg, fl. 713 located at the T4 and R line is tuo
4'14 II JIJ ~ ~

t. 11 C X ht J ~ 1 ~ tnncn I t thn tnJ tt hninn tnJ ~ lntl ~ th
~ U ~ I ~ 4 v \ Vv ~ UJ vl c ~ Ivllj~ llg ~ vvJI ~ vuv ~ I» ~ ~ l v4 ~ 4 v J ~

more cables." (SR)

IN-86-238-003 WBN X . Nuw
238.1

Now
2JB. I

tlow "Hany cable trays, Unit I and 2, are too full of cables." (Sk)
238.1

IH-85-432-002 WBN tlow
P'1 tt 1

Now
2JB

tlow
238 1

"Uver-filled cable trays, trays filled to the maximoa, covers can not
Ue installed," (58)

iH-85-5ig-001 tluitlow
238.1 238.1

Now
238.1

VCa» Ie t r»yS OVnr IOaded A»u»X Bldn IJni t S I 6 2 713 and 737 f1eV

(SR)

SR/tl0/SS indicates safety related, not 'safety related, or safety significant per determination criteria in the ECTG Program manual and applied

by TVA before evaluations.
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238.3
(Cont'd)

IN-85-688-001

Ptt-85-003-023 NBN

IN-Bb-2b2-uul
(shared with EE38. I]

NUN

IN-Bb-028-002 MBN

(Shared witn 238. I)

III-85-856-003

X ttuw
UJU. I

X ttow
2JU. I

X ttow
2JU. I

X How
2JB.I

X Huw
23U. I

tluw
2JU. I

ttuw
2JU. I

Nuw
238.1

Nvw
238.1

Huw
238. I

Huw
238. I

"Co»duft and cable trays are too full." (SR)

Nuw
238. I

"L(ofts I and 2. I'he conduits anu cable trays are too full. It often
Lakes 4-5 days just to pull the ffsn tape thruugh. This overcrowding
is an unsafe condition." (SR)

Now "Plant procedures cuntaf» no reEIufruaa:»t prohibiting overfill of cable
2JU I Lrays ff1 safety related instal1atiun. Instances where safety related

overfills have occuried were nut provided:" (SR)

tluw "The cable trays are overfi1 led plant wide." (5R)
238. I

ttuw "National klectrfcaI standards are nut being fullowed. Example cable
238.) trays and conduits are overfull." (stt)

IN-85-832-OOI
(shared with 23U. I)

X Nuw
238. I

Now
238. I

Nuw
238. I

"Overloaded cable tray penetration El 729'urbi»e Bldg. ! Control
Bldg. El. 737'ux. Bldg. and Control Bldg. 741. Cunduits being
filled beyond National E lec. Code alluwance. Possible damage to
caules tnat other cables are being dogged over." (SR)

IN-86-232-OU2 NBN

IN-85-312-0UI NUN

(shared with 238. I)

IN-85-734-001
(snared with 238. I)

IN-85-688-tt05

X Now
238.1

X Nuw
238.1

X ttuw
238. I

X Nuw
238. I

Now
238. I

Now
238. I

ttuw
2JU. I

ttow
ZJU. I

Now
238.1

"Uue to overfilling of cable trays «itn cable, Ltd pe»etratiun seals
may not be able to pass a pressure test. The kiv Silicone seal foam
was aIE»ost (fn many instances) impossible to apply due to the number
of cableS in ttEe penetration." (SR)

tn»t "Cable trays in (SIC) co»duits are uverfil led with cable. the cables
2JU.I could be damaged and not discovered until lt shorts out." (5R)

Nuw "CunduitS/Cable trays/penetratfons in Units I and 2 are generically
238; I uverfi lied/overloaded." (SR)

Nuw "InSpeCCOr un Unit I repOrted tO CI One inStanCe Of Cable tray
2JU. I overfilling." (SR)

IN-Ub-glg-uul X Now
238. I

Huw
2JU. I

E'Iuw

238. I
"Electrical cable tray penetrations are full a»d cable fs still being
pulled through these penetrations lucated in the control bldg."
"Concerned about possible damage to cables in tnese penetrattons
resulting from the cable pulls." (SR)

* Sk/NO/55 indicates safety related, not safety related, or safety siy»fficant per determination criteria in ttte ECTG Program manual and applfed
by TVA before evaluaLiuns.
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238.3 . IN-Bb-207-001
(Cont'd) How How

238. I 238.)
How "Engineering is routing/scheduleing cables to be pulled thruugh238.1 "closed" penetrations, due to the d<E<ount of cable fill, the cablejackets and conductors are damaged during cable tray tl<rough

penet,ration in Auxiliary building Elev. 137'. t) line and A3 also,penetration t)-CTP-290-62, approx. )ocation N line and C-10 elev- 129'n

Control Bldg. was full, yet additional cable wdS routed and pulled
tl<rough durinu Auoust )985 Co<<structtnn nnndctn<ent rnnraan f< ndc
no more information," (SR)

238r4

238.5 EX-Bb-)Sl-00)

OLLF.TEO

"Unit 2 annulus elev. 131'enetration ill (1) cable overflowing cabletray is in oirect contact with penetration. Could cause daI<<age to
:cable jacket. CI stated that to get to this location. enter annulus-at 131', turn left and proceed about 25-30'long ledge. Cl hds nofurther tnformatton: Construction dent Cnnr< rn " lSR)

238.6

238.7

239,0 IN-85 743 Lvjb

NI-85-100-0)
4'H

85 743-nnn
(shared with 23BUO)

KBN

IJBN

0 E L E T E U

L<FL EYE IU

X A "Pull slips relative to cable pulls are genericdlly fnaccurdte
relative to length of pull, ~hich causes delays in production due tocraft having to phystcally 'walk down'ystem." (SR)

"Computer Cable Routing Program is inadequate and It's status systemls !ndde<p<ate.-"--(SR)

Conuuits-din-genertcat )y 'overft ) Ied and additional cab)es are
routinely scheduled to be added to the conduits. This causes
significant expenditures of manhours in attei<Epting to pull cables
where there is no more room available." (SR)

IH-86-206-00) NBN
(shared with 23BUU)

Twu 2 conductor f14 safety related cables were pulled through
overcrowded 3" cunduit/condu)ets with a I/2 to 3/4 ton come-a-long.
The condu!t!condulets were so f II, .it was difficult to get thl fiSH
tape tn. Conduit located at elevation 737'f Unit I) Auxiliary
Building tu the Cable Spreading Koo<«, e)evatiun 742; column lines
A3-A4 and "i)" )ine. The caole was for Unit Il, but was being routed
through Unit l. CI does not know ff cdbie was tested after
installation. occurred approximately Feb/Harchl )984," (sK)

4 RR/Nn/%9 tndfrate s f < . ) E n n E f~<, I E I ~ . -f I- '., <f< - ~ -"- '- ~ -—'""'"""-"--'- '- ' " " " -- — ' pp''~ ~ 4 ~ y J ~ Il pCI <JdldIInlllalIUII ll Il4I Id III lllu Cl III I rugrdm Elldnud< dnu d
by TVA before evaluations.
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240.0 MI-85-100-009

XX-85-122-027

XX-85-122-U28

XX-85- 122-029

IN-85-272-004

IN-85-289-00b

IN-Bb-254-U05

IN-86-2b2-UU2

IN-86-036-001
(shared with

23BUU)

WBN

BLM

BFN

RBN

NBN

X X

X X

X X

X X

X X

X X

X X

X X

X
'

"Cable ampacity problems where cable derating was not properly
considered." (SR)

"SeEIuOyaht Caole ampacity problems ~here cable derating was not
properly considered." (SR)

"Bellefonte: Cable ampacity probleaES where cable derating was not
properly considered.'SR)

"Browns Ferry: Cable ampacity problems where cable derating was not
properly considered." (SR)

"'valcoat,'sed 1n fireproof electrical cables in both units may
cause cables to overheat causing degradation of the cable
insulationN» (SR)

"VerEuaSCo waS applied to cables prematurely. Penetrations and
conduits were sealed. Vermasco was determined to keep heat in and
deteriorated the insulation. ThiS application was discontinued I-I/2
years ago but the vermasco already applied has not been removed.'sR)

"Electrical cables are bundled together aEEd then covered with
vamasco. The thick coating of vamasco potentially causes heat build
up which may cause failure. This is a gener1c condition throughout
Units I and Il. It effects low, medlura, and high voltage cablesN»
(SR)

"Units I and 2, the overcrowding of cables and the application of a

fire retardant to the cables causes an overheating condition.
Therefore making the instrument readings Indeterminate." (SR)

"Electrical conduits in Units I and 2 are overfilled. This may cause
induction/heat problems. Some cables may also have been damaged by
pulling in these tight conditions, and by using excessive force in
installing fish tape in the conduits." (SR)

sR/NO/ss indicates safety related, not safety related, or safety significant per determination criteria in the ECTG Program manual and applied

by TVA befare eValuatiOnS.

2726D-II (12/14/87)
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26600
REVISION NUMBER: 5
Page B-1 of AT53

ATTACHMENT B

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR

SUBCATEGORY 26600

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 8 by using the element number and
applicable p'lant. The reader may relate a corrective action description

in'ttachmentg to causes and significance in Table 3 by using the. CATO number
which appears in Attachment B.

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 an employee concern. These are classified as "E" in Tables 1 and 2 of
this report.

0107A-R66 (12/11/87)
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Page 8-2 of 53

issues. F lttdings CorrecLive Actions

11111111111111
Element 238.l - Conduit Uverfills (SQN), Raceway Uverfills (wUK, Ufii, ULN)111111111HH11111

SQN

Conduits and jumpers between cable
trays are overfi lied and cable
additions continue tu be routinely
scheduled. Overfi Ils bevond safe
capacities result ln an unsafe

and heating problems ( induction and
fsedt!Ag Or dmpdClty pi'Ouiems dt e
addressed-in this subcategory report,
Sequoyah Element 240.0, "Cable
additions routinely scheduled" are
addressed in this subcdtegory reporL,
Sequoyah Eleasent 238 A)

SQN

a. The evaluation reveal«u Liiat accurate conduit fill
informatiun ls not readily available (Reft. 58 and ?3)
and, therefore, co!4!I!aiice wit» the FSAK cuaiditment
ikef 44) foi rnnlillitifill ls IIIJt V rlfldi.i '» Ou» nA
ducuiiientatiun. Also, the taac»siuiti allowable cunuuit fill
iAdlcatcd iA tleCtrlCai Uesigtt Stat!dard ub-tld.l.4
(kef. I38) ls not in agree!!!ant with tita Flank and Ueslgn
Criteria Nu. bLIN-UC-V-II.3 (kel. 139) requirementS. The
design standard, wt»ctt is ln agreeaient with tiie National
Electrical Code, spec!ties max»!!urn fills of 53 percent
foi'oA!Iuits i:nntaininu une I aliis 3l nerr nt tui
condultS Cuntalnlng twO Cables, and 4U parce!it for
rnhli ~ ~ t '

~ ~ ~ s ~ ~ sa .I ..... ~ I. I '. TI. rrsu 4 I uilhll~ ~ ~ 1 ~ IJ ~ IIIea alla Ilia~ e \ au ieS Ii!1 r Jiin it!id
the design Criteria allOW a tuaaiC!um Cuiiduit fill uf
40 pefCeftt. Furthermore, Silii design t:iiglneefs ueeu Cstble
weight data from a TYA Ueslgtt Standard that were tdten
from nun-QA sourceS (Kef. 83). These uncertainties
regarding conduit fill and cable welgiiL raise Llie
question about the adequacy of cable aaipacitles dnd
conduit supports. To correct Lt!8 coiidiJit gill ciitudt iou
a meitio from k. S. Kdugitley ikef. b?) directs all the
iiuC ~ Cdi +ldints- Lii establlsii a-Sail+ling pfugfaat Lu
determine the adequacy of electrncal cables witt! respect
tO thelf dd!PaClty ratings. IluweVer, tdilS menu iS nOt
SpeClfiC With regard tu eVdludtlun Of uVerfll led
raCeWayS. NO prugrdsii Liiat addreSSeS Liie Conduit SuppOrt
adequacy was identified.

Ul and -02
tlils clsrairnc nF

ction (UEal.) to
a lysis vf tile
ling prograiit.
ify any
required to

e conduit and

~I ~ \ V icW ul hlie
llaed in
lluunli!g I:db les
gn,
on phases up to
this revte!f ls

CduSeS fur
y idol»Lifted
th«se rout
vie
and practices
iduits Iiiis

a y further
d rior tu unit

nrugraisic
t d to correct

I to
n ic

e, all
r their

will be develo .d
all identifien
mitigate tne ef iCX
pfocedural bfeat
discrepancies wi I
impact on:

F

ca Id pulp@

L a

o Conduit, fill
o 'Ihe wurst-case

~e ft ation

o Conduit suppor

O Cable cmipdCity

The C ~8 Ui-SQN-
Ctat c I liat T~A tailieli
Unit/ Enginee onstru

. ~ L ~ . c..si ~~ .. ~s.ui!u~c a i us ~ sdewcvvii ic, uii
5!IN c(u lttlLa)g( cga t chedu
turth+aoFE~I(ltEC'l I I ident
necessgr~ectdtte dt ions
establ gh(ttie ac~ f -th
C d 9 Ie Si !!1¹ Ie S =

pract tc«( ~(id proc'!les ti

construct+A ~a~a 1

the preset>/. p IISp f
to determifu ttgKko
dlscrepat!cps
prob le<it arefs esul t i o
I dIJshcc Til nF

encompasses ii e pro 's
ap'plicdble Lq t cia iE c
review is a g'e equisi~o
rlhil III sil J»tslticft
2 reStdrt.

SubSeupent tu lead!i e V

Il>n . ~ I Ia

till�/stt

IC2VVu-22 l itr svtaIF
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Finaings

REV)S)ON NUHSER: 5
Page 8-3 of 53

Corrective Actions

Element 238.1 - SQN (Continued)

Tt~is riE ~ PARpkL.'Y.„ÃblPLKTFD

im )emented befor u
remaining i ems wi oe comp eted as part of
a )ong-term program after 'restart.

~ 'L

~ 8

b. Potential cable damage coula result
from cable pulling in overfilled
conduits and other cable pulling
practices (e.g., wires are stretched,
cables are draggea over other cables,
insulation is damaged by fishtapes and
nylon parachute cords, mecnanical
pulls are not monitored, etc.).
Oamaged cables ~ould not be discoverea
until they short out.

b. A)though the adequacy of pasi. cable pulling practices
could not be fully verifieu because of incixxp)ete records
and QA docuax.ntatiun, no trunu of cab)e failures as a
result uf cable damage due to pulling was identified by
the evaluation team. This is suppurteu by a repurt un
"Evaluatiun of the Adequacy of Installed Class )E Cable"
(Kef. gg) and by the review of tne CAQ data base by the
evaluation team (Ref. 62). Un the basis of tnis, any
failures that might occur during plant norma) operating
condition are expected to be ranuixii fai)urus. Also,
cixap)etion of ONE Calculation Si)N-E2-0)b, Kev. 1,
"identifying Sidewall Pressure Violations," incluaing
consideration of cable pulls in overfilled conduits and
pulluys, should help support this assessmeut, as «ill
imp)ementation of the nuw truiwi analysis program, which
will track, consolidate, anu categorize conditions
adverse to quality ana, thus, iuentify any auverse trenas
associatea with caule failures. However, revision I of
the ca)cu)ation anu the trend program were n'ot available
at the time of the review.

b. Tne CAP for CATO 23U U)-SUN-03 states that
revision 2 of calculation UNE SQN-E2-0)5 was
prepared and forwarded to the NKC to
document the maxiuxxx sidewa)) pressure (SMP)
for SQN. This transmittal was in response
to NKC quest.ions regarding erst caSe Cable
pulls. SKP, jiving, and pullbys are a)1
open items with the NRC and NKC concurrence
will cunstitute acceptable closure of this
issue. Furtner, TVA has conducted SNP

tests, and plans to conduct further cable
tests to ensure that the effects of SKP,
pulloys, janning, and support of cables in
vertical conduit has not jeopardized the
functional adequacy of cables in conduit.
Finally, as discussed in the previous CAP,
TVA will review this calculation on the
basis of resu)ts of the previously described
conduit schedule accuracy evaluation and
will evaluate any discrepancies for their
effect on SMP. Any items identified as
potential problems will be evaluated against
the restart criteria and those meeting these
Criteria will be reSO)Ved priOr tO Unit 2
restart. 'The remaining items will be
resolved as part of a long-term program.

the CAP for CATO 238 Ul-

,THis ITES;COIPKTN,':,:...
Q I gg)it

reviewed b the evaluati n

u cien o accomp ish its intended
function. Ho~ever, final concurrence from

22940-22 ()2/)4/81)
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Page B-4 of 53

Corrective Actions

:lement 238. I - St)N (Continued)
I

ttkC on parmxeter s tu be monitored has
not lned; therefore, thlS iS an
op i pen 1 'al cuncurrence. In
a L g~)ivi))pry c E

I)8 Ve l.„~~N."l',k'FA'A*,l:',";l..iP~ g g th~~)ex~ation oP IlhtM2. Ful ther, he
Blear U»aa 1 td Ac/;ur an~Mall»a) Pa< t 1

ec 'vistui ~en issue
I 71// v/I anu l/I/ tul aha ~ 'jj»k

Nat iunal E)eetrieal C~» r//t
followed for conduit fill anu
COAStruCiiOA praCtiCeS.

c The ttatloAal Electric Cuuie (NECI (Hef. )4UJ lA Sect IOA
g0-8(b)(b) states that installations such as a;generatingstatiun unuer ttie exclusive control of an electrlC
utility ()ncluding TVA) are not cover«u bv ttie Code
Therefore, TVA is not obliged tu folio~ NEC for conduttfl)ls and cab)e oui) tng prart tera uulraS Sn r irtr
references were made in ttle design standards.

specific resp
program nas now ueen imp

c. None required.

ing. he

Peripheral finding d. Uesign Criteria St)tt-UC-V-)).3 ikef. 139) auu FSAk Section
8 3 1 ~ 4 I al low a maximum conduit fi)I Oi 40 percent ~
which ls ln dtsagreeueilt wittl Uesfgn Standard US-E13.1.4
(xef. )3ttjt

d. The CAP fur CATU,23tt U)-St)N-Ub calls for the
revlslun uf ttie aHiiwab)e cunduit fills ln
the fSAk as~art of Ameulment 5 anu ttte
revlsiun of the design crlterla to reflect
the design- standard- values-C(30- to 53
percent) tulich are typical for thu
:nummary; ttuth Af-these actlv1 t ies- are 1tot
required for restart; however, these reviSeu
va)ues wi)) 4e used in the clxwhltment
verification required by the CAP in response
to corrective action (a).

g40-22 ~4/ttl)
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Corrective Actiuns

Element 238.1 - XBN XUN RBH

The folio«ing issues, which were
addressed by Sequoyah Reports 23d. I
and 238.3, are combined ln this
evaluation to facilitate TVA review.

a. Raceways are overfi lied. Overflils may
result in an unsafe condition, including
induction/tledt\ng problems ( inuuctlun/
heating problems are addressed ln
this subcategory report, ltatts Uar
E lement 240.0).

a. The evaluattun revealed Ltiat uncertainties exist
regaruing Lne accuraCy uf Ltte raceway (cundutt, tray, attd
cable tray penetrat.luns) t ill information dna, ttierefure,
compliance with FSAtt ctxuattmettt for racewdy fill ls not
verifiable Lhrouytt 4A docu«x:ntation. Raceway fill
infur«iation cannot ue assessed because Ltie race~ay fill
tracking systet« has nut be«it verified (Kef. gd), and
completeness of recurds uf abandoned cables coulu not be
COnfirmed, aS Situ«it by NCR X-283-P (Kef. l41). (TheSe
issues are also addressed in xatts Bar Elvt«vnt Evaluation
239.0.) Also, there iS no assurance Ltiat current records
of raceway fill agree with the actual lnstallaLiun as
shown by ltcR x-283-p (Ref. 141). This Ncw states that
records for te«lporary, spare or abandoned cables are
tnco«tplete. ttowever, the corrective acLtun for the NCK

does not address the issue .uf feedbaCk uf the data into
the cu«fluter(zed raceway and circuiL sctiedule. A sa«iple
printout of xUN cable scttedule, voltage level 4A
(Ref. 30), sho~ed LtiaL actual fill in suae trays exceeded
the maximum allo«auld. Naxlmum tray capacities listed in
the current HUH cable sctiedule do noL agree in all cases
with «taximu«l dlluwaule tray capacities established by d

DNE calculation (Ref. l42). Further«xtre, a plant
wdlkduwn (Kef 30) by ttie evaluation Lehv sliows possible
overfill of some trays (caule fill ls above side rails
and raised covers were also ouserved, tray nodes 3A2zlg
and 38263) and tray penetratiuns (cables appear to be
jatn«ttig into penetrattutt upn»ngs, tray nodes 3A23UB and

3A2333). This could not be verified because the
installed cables are covered with Vimasco (a caule
coat,i»g compound).

The CAP for CATO 238 01 XBN-Ul stipulates
that TVA «ill review the practices and
proceoures utilized in ruuLing,
installing, aud abandoning cabll.'s 'iti
raceways during RUN's design,
construction, and modification p'bases up
tO the preSent day. AlSO, any knawn
inaccuracies in ttie nt««ocr ur type of
cables shown in the cable/conduit
schedule tdetttified during this review
will be spectfically examitted. 4A values
for class lE and NC cable ~eights and
outside diameters will be used to
calculate the conduit and cable tray
cross-sectional ar'ea fill and seismic
loading. Abandoned cables are being
docut«ented in FCRs, and these data are
being entered into the cable routing
progra~. An inspection of the tray
segments identified by the Ctx«Puter as
overfi lied will be perfor«ted. This
comparison of the program-generated fill
value with the actual field conditions
will check tne accuracy of the records.

22940-22 (12/14/tt/)
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Issues Find>ngs Corrective Actions

Element 238.1 - MBN (Cont>hued)

Furthermore, wuN ues>yn engineers used cable weight and
outs)du diameter data that were takeo from non-IIA sources
(Ref. bl). Tne non-@ cable data and the uncerta>nties
regard>ttg the aLcur4cy uf race~ay f> Ils result in
uncerta>nt>es rugard>ng adequacy uf Cable deratfng and
raceway suppurLs. Corrective actions concern>ng cable
aerating are d>scussed >n this subcategory report, Watts
Bat I Iemetlt Zqit tl Nol I'llrr ct Ive act inn fnl .ldotermininn
adequacy uf raceway supporLs was identified by the

'..

~ I.. ~oVo ~ ual lull 144uo ~

The CAP for CATO 238 Ol WBN OZ states
that calculation WBEP VAR 8608003 (.826
860825 047] establishes the maximum
allowable cable cross-sectional area for
all cable tray seyuents. Input of these
data into the cable schedule computer
program (CSCP) will be coixpleted in
Cnnlllnotinn with lnndifieatIOnS tn the
program itself. Tiie program is required
o o t. o ~ I o .. OIII n
LV LI 41 O 4IIV \ VnllVI LI Oy ~ I I ~ ~ OOOO

entry and modifications to the CSCP w) ll
be completed before fuel load of unit l.
In the interim, WBEP 5.31 section 4.4
requires that a "Verification of Cable
Record Checklist" be completed for anv
cable routed. This record ensures thatIla n nr II I 11 at f ~HIO l ~ VJJ OOOO ~ UIIO ~ Ol OO ~ IWIO ~ Vl Oily
cable tray segment w>l 1 not be exceeded
wI LhouL JUSL Ifteat ion ~

The CAP for CATO Z38 01 WBN 93 states
that raceway support calculations will be
perfortned on any existing overweight
condition to assure support integrtty
-during a seisiaic event. Any overweight
condition- detelrmined —to W twhnieatl 'ly
acceptable w> Il be documented and used
asois. — If-an uverwetght condit>on-is
determined to be unacceptable, either the
caMe will be rerouted or the supports
will be strengthened.

2294 D-2Z ( IZi 14i 81j
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Issues Find>ngs Correcttve Actions

Element 238.1 - MBN (Continued)

b. Raceway fillcriteria violate the
NatiOnal EleCtriCal COde and InduStry
Standards.

b. The Nat~onal Electric Code (NLC Sect>on VU-Z[b)j5]) does
not requ>re utilit>es (>ncluding TYA) tu cuwply with code
requ>rex.nts for installations under Lhe exclusive
cuntrul of the utiltty. Thereture, TVA >S not obligated
to follow Lne NLC for raceway f>llS. The current MBN
40 percent fill cr>ter>un fur conduit and the 30 percent
fall Criter>nn fur puwer trayS are COnSiSLent With
1nduStry practice. Although the 60 peicent fill
criterion for Instrwuent and contrul trays (Y3) exceeds
the industry pract>ce uf bU percent, it is acceptable >f
adequately justified. (see also Element 238. 1 - KBN,
item g.)

b. None required.

c. Procedures are lacking to prevent
additional cables from be>ng pulled sn
overfi lied raceways and cable tray
penetrations.

c. Plant procedures to help avuid uverf ill of raceways and
penetrataonS have been established only recently in
"Instaliat>on and Inspect>on of Insulated Control,
Signal, and Power Cables," NAI-3 (Hef. g); and
"Construction Specification for Instal ling Insulated
Cables Kated up to 15,000 Volts Inclusive," Constructiun
Specificatton G-38 (Ref. b). doth of theSe documents
require tnat Construct>on obtain Engineering's
dispositiun for devaations frizx cable >nstallat>on
records. However, Lhere is no evidence that adequate
procedures were in extStence at the time of KBN

construction. Similarly, Watts Bar Project Eng)neering
Procedure MBEP-EP 43. 13, "Cable Schedule iiandling,"
(Hef. 13) is contended to provtde the requ>rements fur
Engineering to ma>nta>n adequate control of raceway fill
and cable ruut>ng. However, review qf this procedure by
tne evaluation team >ndicqtes that the procedure does not
provide guidance to the cable router on how tu route a
cable.'in case it is rejected by the cexputer.

c. The CAP for CATU 238 Ol KBN 05 states
that SCH MBN EC88601 addreSses

t

deficiencies in the contrul of racewayfill and cabl» routing. It establishes
the action required to prevent recurrence
as follows: ( 1) Hodify the cable tray
update program to prohibit assigrunent of
a maximum allowaole cross-sectional area
being entered that violates the design
cr>teria KBN UC-30-5. (2) Nod>fy the
structure of the tray network file to add
a second data field that will provide
traceability to the overfill
Justification document. Also, SCH KBN

ECB8604 addresses pr'eviously identified
deficlenc>es in MBEP-EP 43.13. However,
it «ill be revised to ensure that
KBEP-EP 43.13 includes requirements for

- future control of race~ay fill and cable
routing.

22940-22 (12/14/87)
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Corrective Actions

louent 23m. 1 - MirN (Continueu)

Potential for cable damage exlsLs
for cables pulled in overfllled
raceways and cab)e tray
penetrations. Oauage will not be,
discovered until cables short ouL.

RP TU 238 Ol MUN 06 states
+up been made by

d e ain ain crafts
So u r i ln

8)'N'
lU<t sr+et. aee stra@/rangy

s Seerv e~s",
"

"irises ~>tetaae~r /SiiPP I sev by ci~aiiu< ' i< Of
device. Therefore,~s /
wiien tiie puSsibie overf ii ur t
-is resolved, any concerns with se /
pulling fish tape ttirough conduit tha
already contains cables will also be
resolved. No correctlv«action is

fxaiuillatlun IIF nul I cshrsu<c rsinf ')vi c< is c t ~ ht .a ~ ~

sr) lollatile pull tensiuws sire noted. Trrq pul I, tensions
salrpl v ~ ~ u vv I s< ~ ~ u ~ aLev us ~ iig alii I.onvus lor Lens l ie
strength unly witliOul. Corrsrderirrg Sidewall pressure. The
sub3ect of siuewaii press'ure was not auuressed until
)986, wherr revision b of Construction Specification G-38
(Kef. 6) was is'sued. Altliough a calculatiuw (Kcf. 143)
Was 1>Sued tu uerannStrate that Side all Wrs Sage» Wae nni
exceeued during insta) latiow of class If carries in

ranit i rail

The CAP for Cil<O 238 01 MON OI Stateshnfsrhsltc ssn shel<hat 'lnnc n ~ c ~ ~ ~ . t t ~... ~c ~ \ ~ \ ssn ~ vs ~ J ~ s ~ Jt ~ slsse else I<vs 4< vslte
identified took intO conslueraLiull dsPects
pu) ling in over'fir)eu cunduits unu pu))lrys.
was fuund that actua) tens lonS were kePt at,
allowable values. the report "Eva)uation of
uf liistalled class )t cab)es" (Hef. 144) iuer
four examp)es uf cable prub)e<uS that were det
construction at id)Na The evaluabluO Leuhr a)-c
printuut uf the'Urvisrurr uf Engineering Uusi

as'

TRI''3, I. EI,'",~" >"j',',::.

LN UES)
' AT

'ICondit»<ns Adverse to. 1)ua)Sly (CA4)-data ouse — or c e
(Refs. 62 and 100). The ducuulewt revealed that so<ac
cab)e was uamagerf uurlrig insta))ation. kowever, the
related NCK (Hef. 101) inuiCateS tliat uawaye WaS

reparreu.. Furtrrerruor e, because no operat)r<g experience
exists yet for MUtt. Survei))ance tests per tecnnica)
specifications requrrea<ents awd the extensive trending
proiira<a Seheuluieil fnr lu<P)es!<entat ton ac lou)ca<ed On TVA
letter" tO the NHC (L44 Uo)03) Ull) Will be iuipurtant tO
a<itic'Ipate or ueteCL Lr'eiius assuCiuteu with Cable
failures.

kesearch Institute report TEK-C5606-649.

The CAP for CATO 238 Ul MUN 08 states
that a TVA test report concerning cable
sidewall pressure has been suiuaitred to
the NRC fur 54N arid wil) be sub<aitted for
MON. MSN calcu) ation results—
(MUEP VAK U603006) have been sulxaitted to
the NHC and are presentiy being
reviewed. NHC unresolved iteais
390/86-0)-0) and 39)/86-03-0) concerning
the impact of pullbyS and flexible
conduit connections remain open. TVA is
continuing resolution with the NHC on
tli'ls issue ~

I
I

The puSSiullity Of Cable ualuage eXiStS fur Caule pul .i 1&fhe
Into uverfilleu rsrcewsrys, purtrcu)air)y conduit (pull 'ys +jgth
and cuu)e tray penetrat)ons. RL the triue uf '

construCtron, CuwstruCLion Specification G-38 (Kef. o) er
did wut address carr)e pul)uys; owly recently liave iieSe
requlreuienLs been added. However, these requiremen e
noL clear in their iwsta l)aLion »istructions for pulling or)'-
fish tape througrr cunuu'its that alreauv contain cables

ISA IS SnIJ'cv < n I 1'I I rat IM11
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Correct1ve Actions

Elebent 238. 1 - MBN (Continued)

e. AS a result of overf1lls, trays do nuL
pruvide support (cables hang loose) and
protection to caoles running outs1ae uf
them. Tray covers cannot be installed
as a result of overfills.

e. The primary purpusu Of a Cable Llay 1S tu Provide Cable
support. Tray covers are us«d to separate caules of
different divisiuns when physiial separatiun cannot be
ach1eved utherw>se, ahd tu prutect cables fron falling
ob3eCLS when requ1red, such as under grat1ngS. Uuring a
plant walkdown (Ref. 3o), altnuugh several 1nstances were
idenL1fieu where ra1sed tray covers were 1nstalled, no
cases could be founu ~here tray covers cannot be
1nstalled on class lk trays Lhat require covers. Ra1sed
tray covers are acceptable aS long as separation
requ1reaents are ma1nta1ned (audit1onal uiscussion 1n

SubCategory report i42UU, RILLS Bar Eleiuent 242.0).
Also, nu permanent plant cables were observed 1nstalled
OutSiue Of the tray s1de rails, only tevyurary
co'nstruction cables.

e None required

f. Cable tray penetratio»s are
potential ly unqual1f ied as
pressure barriers because of
difficulty 1n apply1ng s1licone
foam in overfilled trays.

f. A plant walkduwn (Ref. 36) ideht1f1ed suee cable tray f.
penetraL1ons thaL appear tu be uverfil led (tray nodes
3A2398 and 3A2333). This cuuld nut be Cunfinved by
v1sual inspect1un or examinat1on uf des1gu doc~x:nts. No

docua|ents were identif1ed def1n1ng allo~able cable f111
in pehetrat1uns. The effeCt uf overfilled penetrat1onS
on cable derating 1s discussed 1n watts Bar Elebent 240.0.

"lnstallat1un and l»spect iuu of Electrical PenetraLion
Pressure Seals, F1re Stop darriers and Flame Retardant
Cable Coatings," t&l-14 (Ref. 145), addresses tne l
installa1.1un atid repaar uf electrical penetration
pressure seals and f1restups. The 1nstrucL1on adequaLely
addresses 1nstal lat1un, repa1r, and inspection of
electrical peuetrat1On fireStOPS and pressure seals to
ensure their 1ntegr1ty. lt includes adequate
requirevents for + 1nspect1on uf the installation
process. No ev1ueuCe exiSLS, huwever, that f1reStuP
penetratiun configuraLiuns, as orig1nally tested by TVA

and others, w111 be equally effective under penetration
uverf1lled conditions.

The CAP for CATO 238 Ol RBN 10 states
that significant cond1tion Kepurt (scR)
KBNEC88601 L843 8b0926 9IUJ is tracking
the condit1on of overfi lied trays. The
corrective act1on of the SCR will be
rev1sed to include a statevx.nt to
evaluate the effects of overfillea tray
penetrations as related to pressure seals
and flic>tops.

22940-22 ()2/)4/81)
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issues ,Find>ngs Corrective Actions

leiaent 238. I - NUN (Conttnued)

Peripheral finding

Peripheral f>nding

g. Utvistun ut Nuclear inytn«bring (UNE) calculatiun
(kef. 2o) pruvides 3ustificattun for f t ll»ig v3 trays
60 percent. Huwevur, calculations are -u»ng asseued

adiousS ine i as:tE ssf i is ~ ic
evaluation teaui.

lhe CAP for CAIU 83d Ol liPS U4 states Lhat
„ the calculattun ELU-C5TF-UOUI

[U43 Ubl230 903J will bu revised Lu duca»ent
osis sassb ~ S ~ ua oslo sss Jur ion ~ Os ~ 4 u J% v is ~

justifying bO percerit fill uf contrul level
caulis tl dys, A CAq w I I I bu lbsuL'U if
deterui»ied tu be required.

~ I
~ oll

slit
~ttwa

n. Penaanent cables were obsvrvud lyiiig luusely urj!tgpgg)f~ tb h r cATU 23U Ul MUft og states that
f tre-proofed cabli bundles and not secured. TiJ(: kfg„+ g'Pl'~g(catioi 'eriiig considers cable
cable ties 'is optiunal accurd»iu tu Construct ton ~ 7 FCHPRn ~m a ooo ruct tun practice
specification fur Installing Insulated cables gated up to %tkfjfitgtLAQJge%@igi.'iiien les and
15 Lititi Vblte IiiC)sos iva ~ I tU K6s lksaf bi PHOwever its oo tn asrovir8iHkWttKANrskltwasf HAI I
'Inst slasson ano Insonssson of Ins saran sto~rol, gag'Ps)fisraont.o.s.PtsggssgiPsisi
Siijnal o arid Puwi!r Cables," HAl 3o k7 ~ (Nut. Ut r S

— na tt gvcedure iqyirus tl~dowuv aegyurvals
these cables to be secured. nod eet( lbMe~i bur~inta) trays.

Cedu
"

tWtVi ity
that tie- " hou n al d where
practical, at inter t o Ilb feet,

NOTE: The fOl lOWing iSSueS fran
tiiese concerns are addres'seu tn
other evaluations.

Cable for Unit 2 was heine ruuted
through Unit 1 (discusSed tn tnts
Sssbeateubo so ~ ennrt Natts Uao 6leiisieiil
239.0).

There is no certainty that cables
were tested after >nstaliat>on
(diSCuSSed tn Subcategory repurL
26500, katts Uar Eleivent 24l.3).

.g40-22 (i2/ Ul)
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Issues F>outings Corrective Actions

E)ement 238. I - UFN

The following issues, wh>ch were
addressed by sequoyah Keports 238.1
and 238.3, are combined in thss report
to facilitate TVA review.

a. Raceways are overf i) led. Uverf 1 I ls unsay

result in an unsafe condition.

UFN

a. For un>ts I and 2, nu qn recurus, as required uy "Uesign
Procedures fur «out>ng aud Load>ng Cables on Cable Trays"
(Kef. 102), could bu Identified that would lndlcatL-
effect)vu control uf raceway fl)1. for unit 3 ~ a
couyuterlzed routing prugrQu exists. Hu«ever, raceway
fill data are not traceable tu qn recurds. Furthenuure,
Lhe progr~u users raised the u|axiuuuu allowable tray fill
values wsthuut approval ur duCuux:nted 3usttficattun
(Kef. 103). Also, Lne cable outs>de d>aux:ter (UU) used
Lo calculate raceway CroSS-Sect>una) area fill aud tne
caule wusgh4, used to calculate raceway supports were
froude nun-qn sources (Kef. 104).

Because ut these uncertainties, 1L is nuL clear whether
the race«ay fill cuunmtuuqits as stated in the FsAK are
actually uu:L. As a consequence uf the uncerta)nt>es
regard)ng race«ay f)l)~ the adequacy of raceway supports
- further co<aplicated by Lhu use of unverified cable
we\guts - and cable a>apac|ties cannut be verified, (The
ampacity issue is d)scussed >n th>s subcategory report,
UFN Eleuucut 24U.O).

a. Tne CAP for CA'TU 238 Ol-BFN-Ol states that a
revie~ will be performed of the practices
and procedures utilized in routing,
installing, and abandoning cables in
raceways during BFN design, construction,
and uodification phases up to the present
day. The review will address the practices
and procedures relating to all raceways in
Category I structures. Any inaccuracies in
the number or type of cables in the
cable/conduit schedule identified during
th>s rev>e« w>ll be specifzcally examined.
Subsequent to the above revie~, programs
will be developed and imp)emented to correct
all identified discrepancies, and to
mittgate the effects of any generic
procedural breakdowns. Furthermure, all
discrepanc>es will be evaluated for their
Impact on:

o Raceway fill coamltment verification

o The worst-case cable pulls

o Raceway support adequacy

o Cable au|pac) ty

22949-22 (12/) 4/87)
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Corrective Actions

lement 238. 1 - BFN (Continued)

COrreCtive ACtian KepOrtS CAR-U6-0078, 7g, and 80 (One
for each unit) were issued stating that tire tray fill
exceeus FMK coinaltalentS', tnat tile design limits for tray
supports nave been exceeded, aud tllat aaqtacity derating
due tu excessive applicatiun of F1@ac>aastlc cuatinu is
lackiny. The, report requires as corrective action, "to
est ahl)css rnsssnussterizes> s a>sin nrons areas fns >les>ts 1 2 asu>

3 which prevent the engineering of cable- routes whiai
-OVe> f 1 1 > Cab>C ifayS ~ Tile fipol i Iut ihit t Cqutl O'S that
seismic qualification uf existing cable tray/supports be
pei'ioflaude

Conduit fill limitations inconsistencies were tound
between BFN FLAK Section Ueg>2. 1 and Deslun Standard
US-tl3. 1.4, Table 1. The 53 perceilt and 51 percent
rnnsl»it f i 1 lc al 1nwnn bse Tat>in 1 nf US >'13 I 4 Iunf 1381

for one or twu cables per conduit, respectively, is in
agruua>eAt wiih iAdustry pract>ce (NEC) > bui ihi 53
percetit value does not meet the FSAk (Kef. 47) statedfill liiaitation of 40 percent for conduits.

The corrective action for SCR BFNEEBU602
will provide i)A level data for cable
outside dia>auters and weigllts. Alsu see
the corrective actiun plan for
10900-NPS-05 Ihe rot rective actlur> is
scheduled for coapletion prior to restart
nf nne h ~ net fne itn c s»nnt inn I net vs't

s J s ~ v V s>l aJ A> J
Ct' tel'id.

The CAP fur CATO 238 Ul-BFN-02 states
that the corrective action for CARs
86-0078, -0079, and -0080 and for
SCR BFNtCBU601 and subsequent closure
wi II ressalVe this CAID Ihe cbrrectiVe
action requires that computerized cable
ns nne n esc hn net >hl echnet fns ~ snitv 1

s s J ~ v n v ~ > ~

and 3. SCk BFNECB86Ul is entered into
THOl fOr irackiAg Of its CorfCCiiVC
action. The corrective action is
scheduled for co>apletion prior to restart
of each unit.

The CAP for CATO 238 0(rBFHv03 states
that the BFN FSAR Section 8.9.2.1 will be
revised aS required to ag~ Wsth
OS-E13.1.4. After revision of the FSAR,
al I existing installations will coaply
with the FSAR, NEC, and DS-E13 ~ 1.4.
Conduits that contain two cables have an
allowable fiLl of 31 percent per
US-E13.1.4. This fill is less than the
maXimum 40 pea'eront Stated in the F5'.
The corrective action is scheduled for
completloA prior 'to uslit'2 I ecarte

2g40-22 (~7)
'
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)ssuus Findings Corrective Actions

Element 238. 1 - BFN (Continued)

b. Raceway fillcriteria violate the
National Electrical Code and industry
practice.

c. Procedures are lacking to prevent
additional caoles from being pulled in
overfilled raceways and cable tray
penutratiunS.

b. The NEC in Section 90-2(b)(5) states that installations b.
SuCn aS a generating Station under the exclusive control
of an electric utility (including TYA) are not covered by
the Code. Therefore, TYA is not obligated to follow the
NEC for raceway fill. The current BFH 40 percent fi)1
criterion for conduit and the 30 percent fillcriterion
for power trays are consistent with industry practice.
Although the 60 percent fi1 1 criterion for instrument and
control trays exceeds the industry practice of
bU peicent, it is acceptable if adequately justified.
(See also Element 238.)-8FN, item g.)

c. Plant procedures to instruCt Construction to consult with c.
Engineering in cases ~here cables cannot be installed
exactly as indicated in the design records have been
established only recently in General Construction
Specification G-38, (Ref. 6), "installing insulated
Cables Hated Up To 15,000 Volts," and NA)-44 (Nef. 10),
"Cable Pulling for insulated Cables Hated Up to
15,000 Volts." iiowever, IVI)-44 and G-38 do not provide
guidanCe in SituatiOnS where CableS are rOuted in trayS,
COndultS Or Cable tray penetratiOnS that appear
physically overfilled, such as was done in NA)-3, I
(Hef. 9), section 5.3, for IIBH.

Hone required.

The CAP for CATO 238 01-BFH-04 and
-NPS-09 states that ONE has a program in
place to verify raceway fills at each
plant site and to ensure that ure
additions/oeletions are a ver ied and
incorporated in the r ay track g
system. In'the rim, any cable being
added shall er to not crea an
overfill on accordance th
tne ce I the II. S.

h sted ( 7 9
9 e th nt dure

at t ogram for
y 9 w 'te any need

r thy i ll o zation to make
an/ sdbj c usions regarding the
a+ar verfilled raceways.

1- is to be revised to basically
ate that when cables can not be

properly installed as routed by drawings
because of routing error, full cable
penetration or race~ay overfill, the
cog'nizant engineer shall notify OHE to
resolve the prob)em. CAI)R BFP 870294
(k~f. I4z) will be used for tracking and
dispositioning this CAP.

2294U-ZZ ()//)4/8/)
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issues
Find�>ngs

Corrective Actions

Element 238.) - SFN (Continued)

Potential for cable damage exists
for cables pulled in overf) )led
raceways and cable tray
penetrations. Oamage will not be
discovered until cables short out.

d. General Construction Specificat>on G-4, "Installing
Insulated Cables Rated Up to 15,0UU Volts Inclusive"
(Ref. 8), in force at the t>me of SFN construction, did
not address sidewa)) pressure or cable pu))bys; no
)imitat>ons on the degrees of bend in conduit runs were
given. Therefore, the possibi)ity of cable damaue exists
for cables that were pulled into overfilled raceways,
partieularlV COnduii Inllllibvcl and P>ble trav
penetrations. The issues have been identif>ed in SCR SFH
LI U U 1I fu F lALl ~ --- . - - . ~

~ I vt ~ ~ Tug ~ UAU S LepS IlaVL Ueerl Laxeni LO deVe iOp
a prograru for corrective action. CATO )09UU-NPS-O), R3,
waS wriiien io iracx the sidewall pressure issues.
Ho~ever, the eva)uation team agrees with findings of
other evaluators (Ref. )79) that the sidewall pressure
tests conducted by TVA may only have limited
applicability to BFH construction. TVA has implemented a
trttnll AnA)vc'ic hrnnt Atv Tn itlttnIIc n-n t U

~ F ~ I U ~ vv tvt ~ tv ~ ~ y ttvVr~ Av vt Ullu)
associated with Cabling at any TVA'uclear plant.
Howcvel ~ IL IS noL knownl WIIAL CAU Ie pal aliieterS are
trended and if these parameters consider possible adverse
effects of harSh env)ronments during aCCidents.

d. The CAP for CATO 238 01-BFN-05 states
that TVA will define the trend parameters
associated with cables as part of the
trend analysis program implemented by the
TROI program. However, the program does
nnt prnvIde fur preliiptive anaivcic

Tt, CAO F PATh I'lh hl ttctt AClltC vhr ~ OI thlu CJU VI Wn VU OLntUW
that the corrective action for this''
concern will be accoiiip)ished by the
completion and closure of SCH BFNEESBb3),
as fo)lows:

f The TVA test program that wi 11 be used to
TecnlVe Cnnrernc nn SnN Cable
installation includes assurance that
Cable dotmlagC WOuld nei nffLI.t re)iablIILy
when CableS are SubjeCted tO harSh
(including wei) environments. The
results of the testing program will be
shown to be applicable to BFH and other
plants or plant-specific testing will be
conducted.

The corrective act>on is scheduled for
COtvp)CI, IOA pf IOr LO ILSLaf L OI eaCII UiiIt~

tg940 CC ( IC/14/8I )
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Issues F>ndings Corrective Actions

Element 238.1 - BFN (Continued)

e. As a result of overf> Ils, trays do not
provide support (cables hang loose) ano
protection to cables running outs>de of
them.

e. A walkdown (kef. J7) perfo~ved uy the evaluation team did
find cables runn>ng outside of cable trays (GN-I and
kF-I) anu hang>ng loose from trays (JAII-Il). TvA EcsP
keport IUVOO haS reCOrded S>villar findings. The concern
that tray COVerS CannOt bu inStalled On ClaSS IE trayS
that require tray covers is addressed in BFN Element
Evaluat>on 242.0.

e.. The CAP for CATO 238 01-BFN-07 states
that the cable trays identlf>ed in this
CATO w> Il be walked down to determine if
the cables are a permanent >nstallation
and to identify the cable numbers of the
cables. If the cables are in a
permanently installed condition (e.g.,
per an FCN or Ibi), a CAIIR will be issued
to initiate,a corrective action. If
numerous cables are identified as
conditions adverse to quality, an
evaluation for potential generic
conditions will be performed. The
corrective action is scheduled for
completion prior to unit 2 restart.

f. Cable tray penetratsons are
potentially unqualified as
preSSure barrierS beCauSe Of
difficulty in applying silicone
foam in overfilled trays.

f. A p'lant walxdown (Ref. 37) by the evaluat>on team
)dentified SOme Cable tray penetratiOnS >n the Cable
spreadsng rooms that appear to be overfllled (tray nodes
KAG-I, KJA, KAF-I, and NO). ThiS Could not be confirmed )
by visual inspect>on or exaxnnat>on of design documents
(computer printout, tray node fills). The effect of
overfi lied penetrations on cable derating >s discussed in
this suucategory report, Bro«ns Ferry Element 240.0.

HHI-75 ikef. 148), "Installation and Repair of I
Penetrations and Fire Stops," addresses the inStallatlen
and repa>r. of electrical penetratton pressu're seals and
fire stops. Also, Iiuality Control Inspection (IICI) 5.1
(kef. 149), "iiuality Control instructions for Pressure
Seals and.Fire Stops" describeS the method used to
inspect, test, and document results of >nstallation and
test uf fire stops and pressure seals. These current
procedures adequately address installation, repair, and

I)A inspection of electrical penetration fire stops and

pressure seals to ensure their integrity. Also,
Surveillance Instruction (SI) 4.11.E.3 (kef. 150) covers
periodic visual inspection of electrical penetrations in
fire barriers. Nu evidence exists, ho~ever, tnat f>re
stop penetration configurations, as originally tested by
TVA and others, will be equally effective under
penetratton conditions where tray fill exceeds 50 percent
loading, should these conditions exist.

f. Tne CAP for CATO 238 Ol BFN-08 states
that an evaluat>on will be performed of
the cable tray fire stops based on the
actual fillof cables to determine if the
fire stops are affected by the level of.
fill of cable in the trays. If the
percent of f>Il is determined to be an
adverse condition to the effectiveness of
the fire stops, a CARR will be issued to
correct the condition. The corrective
action is scheduled for cexplet>on before
restart of each unit for >tees meeting
restart criteria.

22940-22 (12/14/87)
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Corrective Actions

Element 238.l - BFN (Continuedj

g. Peripheral finding g. ONE calculations EiB-CSTF-UUOl, Ri (843-86I230-903)
provide 3ustif>cation for filling control trays to
bO perCent. 1'heSe CalCulatianS uSe aSSumed Cable
loadings, but the basis Of the aSSumed cable loading is
not apparent to the evaluation team. This finding is

nie sktv cc e e ~ ~ ~ ..ua ~ ~ a J aeacus a c Jvu vy aa a ve ~ a I slVv aevs evil y l tais lv
CATU 238 01 NPS 04 for Mutt. The corrective action plan
is being irackeo by Problem. Identification Nepori (PIR)
MBN MBPB184t RO.

g. For the CAP for CATO 238 Ol-NPS-04 see
MBN item g.

BLN BLN

The fnliowinn issues tthich were
addressed by Sequoyah Reports 238.l

t1te 0 h ~ n C S ~ ~ c S
sstae c Naeevt aae 9 \ anne ~ eavv ~ ee see ac ~ stnee

to facilitate TVA review.

a. Raceways are overfilled. Overf ills may
result in an unsafe condition.

a. BLN unltS I and 2 use a computerized routing progrda. a.
However, race~ay filldata are nut traceaole to qA
records becauSe the computer prugram haS nPt been
verified (addressed in this subcategory report, BLN
Eiettient 23gail) Also the rabla outside didet5eter (ilOI
used to calculate raceway cross-sectional area fill.and
the Cable WeegheiS uSe tO C Culate ~ dCe 'y SMPPOe tS e"
from non-5)A sources. This fact was doctxaented in pill BLN

rEB860t (Ref. iblj. TVA has iniiicated inai aii 55A cabie
si?es and weignts nave been loaded into tne computer
program for, ihe circuit dnd raceway schedules. However,
there is still routed cable in the nlant that does not
nave 5P5 values and that has not yet beeen entered into the

tnn nnnnvsaa Inn shnvn ~ cceenc se'n hnann te sclenet hvvaneteutl ~ pe vv ~ vm nv v vev c a c \ V J
the CAP for CATO IU9UO-NPS-Ob.

The CAP for CATU 238 Ul-BLN-Ol refers to
the corrective actions for PIK BLN

EE88702, ~bleb will be defined as
follows:

Because a potential loading value of
cn nnrcesnt Cnn va snA 1M nnecnnt fne'Rvv yve va, ~ ~ ~ eve en aeeev ~ ~.v yve vv s v ~

exists at cable tray crosses, the
foiiowing actions are required.

o Ascertain whether or not an
additional deratlng factor, with
respect to ampacity, should be
annlieel tn rahlnc eOaated thrn»nh tray
crosses.

o If a derating factor ls required,
coordinate with iiB-central staff and
request a revision to US-El2.6.3 and
its supporting calculation.

22940-22~14/87)
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Issues Findings Corrective Actions

Element 238.1 - BLN (Continued)

b. Raceway fillcriteria violate the
Nationa'1 Electrical Code and industry
practice.

Because of these uncertainties, it is not clear whether
the raceway fill cumuitments stated in the FSAR actually
nave been met. Abandoned cables may result in tray and
conduit overfill, which may impact raceway supports. The
tray, conduit overfill, cable aapacity, and raceway
supports, as a result of abandoned cables, are being
adareSSea by CATO 239UU-8LN-O4 in thiS SubCategOry
report, E learnt 239.0 for BLN. (The ampacity issue is
diSCuSSed in this subcategory report, BLN Element 240.0).

PIR 8LN EE88702 (Ref. 152) states that the general design
criteria docenent N4-50-0787 (Nef. 153), "Power, Control,
and Signal Cables for Use in Category I Structures, does
not provide specific guidance or restrictions when cables
are routed in 4BOV level trays through "cruSses." Also,
the PIR states that the potential exists to load crosses
to 6O percent fill. However, no docuaents were found
showing wnat corrective action was taken.

b. The Nkc section 90-2(b)(5) does not require utilities
(including TYA) to comply with code requirements for
installations under the exclusive control of the
utility. Therefore, TVA is not obligated to folio~ the
NEC for raceway fill. The current 40 percent BLN fill
criterion for conduit and the 30 percent fillcriterion
for power trays are consistent with induStry practice.
Although the b0 percent fill criterion for instrument and
control. trays exceeds the industry practice of
50 percent, it is acceptable if adequately justified.
(See also Elexent 238. 1 - BLN, item g.)

o Evaluate all pertinent cables in
accordance with tne revised
OS-E)2.6.3 and initiate appropriate
corrective actions per NEP-9. l.

Corrective action is scheduled for
completiun prior to unit 1 and unit 2
fuel loading.

b. None required.

22940-22 (12/14/87)
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E)ement 238.1 - BLH (Continued)

c. Procedures are lacking to prevent
additional cables from being pulled in
overfilled raceways ana cable tray
penetrations.

a. Yoteniial for caole damage exists
for cables pulled in overfilled
raceways and cable tray
oeoettationS Uamaoe wi)l oot be
discovered until cab)es short out.

c. BLN >s still under construction. Approximately 80
percent of the'n>t I anu ctxuaon cables have been
pulled. Gteneral Construction Speciflcat>un G-38,
'InStal) lng IOSu)ateu CableS Rated up TO )S,OUO VOltS,
instructs Construct>ou to consult »ith Engineering in
cases where caules cannot be >nsta))ed exactly as
indicatea sn the aesign records. Also, G-38 and Quality
control Proceuure ULN-QcP-3.34 (xef. )64), "Electrical
Cable Installation (Pu)linu)," provide the reauirements
to prevent trays frma being filled above their side
rai)c Prno's dssrec fnr rnntvui)enn vahl rn tenn h

Engineering are addressed in this suocatugory report, BLN
C I '. I I'Iu 11c Iussn Il4 c44 ~ es ~

a. Uurinv the early phases ot ULN construct~on activities,
General Construction Specification G-3U diu not address
SMP or cable pullbys, and SMP calculations »ere not
reauireds ¹WeVer reVieinn 6 Of G-38 YSSueu Ug/15/85
limits the sum of bends ',in conduits to 360'etween pull
Polsnts assd reguiees Ca)Cueateun Of Pui)3rsg fee Ces assd SMP

for cab)e pulls.

An HKC letter (Ref. )66), aateu 03/11/U6, stauaarizes
results of a s>te inspection ana reviews the cable SMY

issue. The letter notes that SMP violations tend to
exist where cables are pulled into conducts having bends
in excess of 3604 between pulliho points and the industrv
practice )imiting tota) bends could reduce SMP problems.
4 ~ ~ e I ~ v te I vnnvt inn ~ I a Aloe I ttq» nntnch4 lesu ~ utu ~ c es ~ ceeu ~ eettscl 4 ~ sss ~ I css ~ sn\ee ~ \ ccl ~ esssccv ~

that "no vio)at>ons or deviation were identifiea within
the scope of the inspection.w The iiRC )otter also notus
a coatnitment by tne licensee to re>nspect approximately
IS,OUO ClaSS IE COnuu>tS. NCR 4254 (Xef. 156) iS being
used tu track the re>nspectlon of the class IE conduits.

c. Hone required.

d. The CAY for CATO 238 01-ULN-02 states
that the conduitS are being reinspected,
and this issue is being tracked by
NCk 4254, CorrectiVe action iS scheduled
for coupletion prior to unit ) ana unit 2
fue) loading.

The CAP for CATO 238 Ul-ULfi-03 states
that side»a)I pressure (SMP) calculations
for those cabies in Vl train«a conauits
are being prepared and cheCked in
accordance with the corrective action
specified >n Pik ULN EEUBS)8. Should
those ca)culations prove a cond>tion
sslssnvcn tn n s4) It ss nnnt nne 1>tn Crt inncssvscs 4% ss I a ~ rr r
will be initiated in accordance with
iiEP-g. I ~ Corrective action is schcuu)ed
for coapletion prior to unit I ana unit 2
fuel loading.

22940-.22 (~87)
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Corrective Actions

Element 238.1 - BLN (Continued)

PIK ULN EEU85)8 (Kef. )bl) also addresses the sN'ssue.
The PIK notes that conducts at ULN contain no more than
3oO'f bends between pull points and that SMP

calculations are not necessary for previously >nsta)led
V-Z, V-3, V-4, and V-5 live) coudu>ts. However, a
l>mited worst-case savy)e calculation requ>remunt was
imposed for v-I level cunduits. In addition, requirement
for SKP calculations was imposed for future cable
SnStal)atidnS. NO fOIIOW-up duCumentS Were aVailable tO
the evaluation team regarding smnp)e calculations for V-I
level conduits.

NCK 2987 (Kef. 158) stated that cables tnstalled from
10/14/83 until 03/IO/84 were accepted by IIC ~ithout using
the break rope requirements of G-38. A TVA mono
(Ref. 105) recommended random sump)ing, by pulling back
at least one cable per voltage level. This item was
released from nonconforming status on OU/20/86. However,
no follow-up documents were ava>)ab)e to the evaluation
team describing the method and results of the corrective
action ~

The CAP for CATO 238 Ol ULN-05 states
that TYA will define the trend parameters
associated with cables as part of the
trend analysis program imp)euented by the
TKOI program.

However, the program does not provide for
predictive analysis. The TYA test
program which will be used to resolve
concerns on SIIN cable installation
includes assurance that cable damage
would not affect reliability when cables
are Subject to harsh (including wet)
environments. The results of the testing
program will be shown to be applicable to
BLN and other plants, or plant specific
testing »ill be conducted. The
corrective action is scheduled for
comp)etion prior to unit I and unit 2
fuel loading,

TVA has Impleuented a trend analysis progrmv to ident>fy
adverSe trends associated with cabling at any TYA nuclear
plant. However, it is not known what cable parameters
are trended and if these parameters consider possible
adVerSe effeCtS Of a harSh enVirdmnent during aCCident
conditions.

TVA has also developed a comprehensive training module
covering cable-pull>ng requirunents, including
requireneuts for ut>lizing break rupes. In addition, K4

of t)CP-3.34 incorporates detailed cable pulling
requirements, >ncluding requirements for pull rope
attachment and monitoring of cable pulls.

22940-22 ()2/14/81)
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.lement 238.1 - BLN (Continued)

As a result of overfills, trays do not
provide support (cables hang loose) and
protection to cables running outside of
them.

Cable tray penetrations are
potentially unaualified as
pressure barriers because of
et) ffin eel tv in innlutnn ci 1 ianna
foam in overf i))ed trays.

e. During a walkdown (Ref. 107), the. evaluation teaxi did not
observe any cables running outside of cable trays or
hanging loose from trays. This observation was based on
the fact that only 80 percent of the unit I and conhon
CabseS have beers piil)edt ThC COACCrA tilat tray Covels
cannot be installed on class lE trays that require tray
covers is addressea in subcategory report 24200.

A visual cneck of penetrations during a recent plant
WalkdOWn (Reft )Oh) bV the eValuation team reVeaied that
no tray penetrations appear to be currently overfi )led.
Nn nuns ctnnn c nntnnl enn i ctn" o t t s-c snn e11 ~ A
~ vnu eu ~ ~ a e ~ n ~ I veste 0 ~ ueeu ~ ~ ~ ate ueeeae ~ a te aye se ~ a a ~ svssals
to be filled up to 60 percent, a potential exists for
exCeediA9 the 50.percent fi1).to which the fireStopS were
testeo (Refs. 159, )50, and 161). No evidence exists
that fireStop penetration configurations, as originally
tested by, TYA and others. will be equally effective, under
COnditiOnS ~here tray fill exCeedS 50 perCent 1Oading,
shouldl the~,conditions exist.

e. None required.

f. The CAP for CATD 238 Ol-BLN-06 states
that Factorv Hs>tua) liesearch tests siere
made for trays )oaded to 5(C by area.
ss 11-c ~ t - n - .. s I n ts C
~eas ~ esvssta ts ajt ssaVa a uaausa uaytes vs
3.75 inches. However, their fi)1 is
limited to 6ux of cross sectional area
based on 3 inch tray depth. Therefore,
the tray fill is only 48'ased on 3.75
incn depth. This is less than the tested
value. No corrective action is required.

Peripheral finding

BL is still OAde cunstiuct oA ~
~ and thc penetratioAs

either have temporary seals or are left open. Adequate
procedures governing.installation ano inspection of
permanent penetration sea)s currently exist.
BLN-lgP-S.)8, (Ref. l62) "quality Control. Procedure for
Firestopst Hoisturet Pressure, and Radiation Seals."
describes the methuds used to inspect and document
penetration firestops and penetration pressure moisture I
and radiation seals. This current procedure adequately
eAA nccnc S c ~ t 1 ~ i S W ssd S . ~ '
auus aaaaa. ~ ssata ~ sat sass ~ ~ aya ~ ~ ~ awu sys ~ estyeus.ives vs
electrical penetration firestops and pressure seals to
ensure their integrity. Also, Surveillance instruction
BLSl 4.7.12.a (Ref. 163) covers periodic visual
inspection of electrical penetrations in fire.barriers.

g. UNE calculations EEB-CSTF-0001, Rl LB43 Bo)230 903]
PruVsde juStssfssCatiOA fnr f il» )ssng Coest oss trayS tO
60 percent. These calculations use assumed cable
loadings, but the basis of tne assumeii cable loading is
not apparent to the evaluation team. This finding iS
being addressed by a corrective action plan to
CATD 238 U( NPS 04 for MBN,

g. For the CAP for CATO.238 0)-NPS-04, see
w8u stem g

2940-22 (12I )4f87)
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i*11flAAOi40411444
Element 238.3 - Cable Tray Overf illsIttocslksa*kakaa*l

a. Cable trays are overf i 1 led.

SI)N

a. Review of cable tray fills (beefs. 14, 71,
revealed the fol lowing:

o Power cable trays did not appear to be
However, no final assessment can be ma
accuracy of the race~ay fill tracking
verified as stated in Element 239.0, S

Also, no analysis has been identified
TVA assumption that no additional dera

f 1 amp ac ity
e until the, ampacities will be r alcul the

stem is ~¹Igffect 1 ~n~oftgaigni n .
, item b. I g Procedu SIP-06 Revl 0 of / 86

o support n one ca es w

for power cables when the overfill is the result of
abandoned (deenerg11ed) cables.

identified by CAII-document SCR SON EEB
86178.

o The raceway f111 tracking systea,
verif1ed, 1ndicates that a nuaber
overfilled. This is supported oy
under SCN SiINCE88622 (Ref. 164).
determined from the profiles obta1
walkdowns are generally larger tha
race~ay fill tracking system.

Q 3'FKM
5''E: pro 'al u ation

we s iog
n cable
cation of

The CAP for CATO 238 03-S -02 indicat

In addition, review of the current pr
S NCES8622 to determine the ade uac of cable ty ray
supports indicates that:

o Insuffic1ent ev1dence exists to juStify that computed
weights of known cables equal to or greater than 14

pounds per foot for vertical trays
foot for horizontal trays are adeq
to provide an acceptable level of c
identif1cation of overloaded tray S

o The program covers only review of c
Control and Auxiliary Suildings.

o Hul tip le application of F laaemastic I
is the case at Siih) may result in thicknesses greater
than 1/4-inch. The cable coating ~eight is, however,
calculated based on a maximum thickness of 1/4-inch.

The cAP for cATU 238 03-si)N-03 states
that TVA plans to justify limiting the
review of tray support adequacy to the
control and auxiliary buildings only. A
telephone conversation of a

er y
a
t

11

th n in ot r pl
re ui 5
o er ar are

requiremen
trol and

rally higher
due to seismi
supports for

u 1 e
uppor s are desi n

sm o o viate
review. If this rationale cannot be
clearly developed, TVA has coaniitted to
expand the revie~ of tray supports to
other plant areas until an acceptable
level of confidence is reached.

g) 22940-22 (12/ l4/8/)



issues

ATTACHHtNT
8'USiAHYTABLE OF SUBCATEGUkY ELEHENl'5

SUBCATEOORY 28b00

Findings

REVlSION NUHBER: 5
Page 8-22 of 53

Corrective Actions

Element 238.3 - SQN (Continued)

o Heights for a number of trayS exceeded the Oesign
Basis loa'ding criteria in Oestgn Cr>ter>a
SQN-UC-V-1.3.4 '(kef. lbb). Oocufnentation of the
analysis for resolution of deficiencies and
implementatton of needed corrective actions was in
progress at time of evaluation.

P +A 238 U3-SQN-04 states
that to u this issue (weightS for
a number a exceeded the design
asis lea offer teria) TVA will provide
h~lulgd'an) corrective actions for
&Mefm ienCiene Ilhat haVe been

l(en~id erITil"(iliifcii8622.

nnlfiile Flnvfncli nppllceiinnc in
tragS pay haV~ul'Led in COatingS
excdpdVg I/4 5L+ EThe extra
Flaelpa)t)c geTght map not have been
conS)llePLh>tietPLlc4latlons for- the
cableiltr&4ytgK, 4e CAP indicates

SQN E2 1 >n t t n that covers
ass+vtloff ~ho» ih t4e volume of any
exCeSS Fi| S SApaed tO,be
occupied y cables verage weight
is higher t n Fl i

Thyrse
conservati
requtred.--—

calcu
d

are
t e action is

Th~oae sgP2V..fifth actual
tray fills- in theufkew . 1'1 tracking
system for fu r~ o Ttion
will also be a rpsed a t f the
followup for S n icapt t n
Reports ACR SQN E ~ n C

SQN-CE8-8522.

>2g4L8 22' ~? I
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Element 238.3 - SIIN (Continued)

b. Cable tray fillcriteria for cables
violate the National Electrical
Code and industry practice.

c. Trays do not provide support (cables
hang loose) and protection to cables
running outside of them as a result
of overfill. Tray covers cannot be
installed as a result of overfill.

b. The NEC in Section 90-2(b)(5) states that installations
such aS a generating Station under the exclusive control
of an electric utility (includ>ng TVA) are not covered by
the code. Therefore, TVA is not obliged to follow NEC
for tray fills. Current Si)N fillcriterion of 30 percent
for power trays >s consistent with induStry Practice.
Although bO percent tray fillcriterion for IcC trays
exceeds the industry practice of SO percent, it is
acceptaole if adequately justified. (See also Element
238.3 - SIIN ~ item g )

c. A walkdown (Nef. 108) performed by the evaluation team
did not find cables running outside of cable trays.
However, TVA ECSP Report 10900-S(N identified "some
cables routed outside trays. ,Tne issue is being tracked
by CATU-10900-Si)N-UI. The concern that tray covers
cannot be installed on class lE trays that require tray
covers was not verified by the walkdowns performed.

b. None required.

c. No further corrective action required.

d. Plant procedures contain no requirement
prohibiting overfilling of cable trays.
Hore cables are being added to over-
filled trays.

d. Plant procedures to prohibit overfill
penetrations nave only recently been e
S(EP-06 (Ref. 14) and HAI-04'(Ref. 11)
conduit jumpers and power trays. Howe
procedures are not clear. Also, no evi
the actual tray fills identified as pa
programs (refer to Element 238.3 SUN I
reflected in the raceway fill tracking
use.

I'ftrEM

;:I "3IENATE:
prev t ooye ill of
has 1 ~c tCed

t jumpers. TV
eld inspection

st e t a w> rev>ew o
a r I'g documents t
e efine the
fi requ remen s o w rays and

~ ~

22940-22 (12/14/87)
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Corrective Actions

Element 238.3 - Q}H (Continued)

e. Cable tray penetrations are over-
filled. Hore cables are pulled
through already overfilled pene-
trations. Possible cable damage
may result from cable pulling
through overfi lied penetrations
(addressed in Se»»ovah Eleninnt
Report 238k I).

f. Overf i 1 led tray penetrations may
not be aualified as a aressure
boundary aS It is almost impos-

e. The concerns that cdole tray penetrations are overf i lied
could nut be conf!rmed uy the evaluation team through
walkdowns (Ref. 38) or exdmindtioh of ine design
OOCumentS. Alsu, no duCumuntS were 1dunt tf led defining
allowable cable f!11 in peneirdiions, uverfilled
penutrations mdy affect cable derating (discussed in
Sen»uvdh f IeCddnnt 240 Ill had mhn ! nc ~ 1 ~ 1 n ~ la
(discussed in th!s suocategory report sequoydh
c lelddellt 2I3o ~ I) ~ Howuvurh cvrreni procedures thai wi 1 1

prevent overfills in cable trdyS Should dutumatiCally
prevent overfi I ls in cable trdy penetrations.

Hodifications and Additions Instruction tQI-13
(Ref ltibh) "Eilctrical Pressure Seal Fired tnn Hdr! Ier
and Flame Retardant Cable Coatii!g " ddresseS the

e. Hone required.

f. The CAP for CATO 238 03-S!1H-IO states
that TVll w(11 rnv!nw thn firnctnn tnct
configuration to determine the effect of

In l n 1 ~ ~ ~ IIT» ~ I ~
n ~ VIV hV ntdtity hIIV filt n I ~ Ii V»C
foam.

~ h .11 .ht .I ~ C l. ~ at peneirac Iorl

BPfsi.l%(YI
'.':::,::",IIIR>E.

— -!ulwuvrtr- extsts

~ II>hal Inc lv» n»v I c!IOII vl clcl I I

pressure seals and'fire stops. C!II
adequaiely addresses insiallaiion

1of electrical penetration fire st p
to ensure their integrity; and In I
requirements for IIA Inspection of
process. SI-233.2 (Ref. 180) cov r
inspection of -fire--stops. Ho ev

VTCTT TTTSI~ttlt
!fbiCe!(QQ j)sf,tips~~@g@aum a I Iowa b I e

I QNII(tg+d@ILi)d di killed I

maintained. TVA coxntttted to ident
al I) over8i Md tray ass thro
fi e stof 48|(.jasti r ere

n

fill
e

fy
gh a

that fire stop penetration configurations, as or!g!na y
tested by TYA -dad others; bait dpprovelt for'-use-dt SIIH
based on these tests, will be equally effective under
penetration overfilled conditions.

cond l cion'I ~ Ochcl tl dys whlCh pdss
through firestops will have their fill
limited to established values In the
cable program.

g= Peripheral find!ng Oh The Current approach io juSi!fy b0 percent tray fiLI o. The CAP for CATO 238 03-Suh-05 s tates
agrees with acceptable prdcti
exists iihat -the repireseiiiaiiv
properly selected to assure th
not dccounli for mvre ihdn 30 pfill and that an acceptable po
linear foot is not exceeded.
sampling program to determifle
to dmpacity rating does not cl
evaluat!on of overfilled race

Nlh1 ~Vkddd ~ h dd

ted are
fOr
raceway

aa4!deity

Hg .)fgL4InP'('I~1'~;.".;,","."i'$
er dissipation level per zcabiy aci~. le subject
urthermor ~iig j /over/ ~~ e ect on cab'I
able adeq il!+select / < is gr of AaA 240.0.
arly addr

2294!1-22 (12~)
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Element 238.3 - MBN

(Now 238. 1)

BFN

(Now 238. 1)

BLN

(Now 238.1)

MBN

BFN

BLN

MBN

(Now 238.1)

BFN

'Now

238.1)

BLN

(Now 238.1)

440k***H44140040*
Element 238.5 - Containment Penetration (Cable Ommage)

ti010100141EAl1440

SI)N

)
(Not to be evaluated)

MBN

a. Cable jacket could be oamaged as a
result of cables overflowing a
cable tray and being ln direct
contact with electrical containment
penetration ll at elevation 737
feet ln the Unit 2 annulus.

BFN

(Not to be evaluated)

BLN

(Not to be evaluated)

MBN

a. To investigate the employee concern, on 4/23/Bb and on
1/30/87, the evaluation team conducted a field walkdown
(Ref. 36) of the Units 1 and 2 reactor building annulus
area at penetration ll and other penetratlons in the
vicinity of penetration 11. No evidence was found of
cables in direct contact with the penetratlons. Ourlng
the walkduwn, lt was observed that the cables connected
to the penetratlons were well within the side rails of
the tray and did nut completely fill the bottom of tne
tray. Possibly the concern was referring to temporary
COnStruCtiOn CableS, whlCh nO lunger exiSt ln the
vicinity of the penetratlons.

SI)N

MBN

a. None required.

'c '2g4O-22 (12/14/87)
x



Issues

ATTACNNLNT B
SQV4ARZ TABLE OF SUBCATEGORY ELEHENTS

SUBCATEIIUKY 26600

Findings

REVISIOii NUNBER: 5
Page 8-26 of 53

Corrective Actions

1 1 1 1 1 1 l1 1 1 1 1 1 1 1 ~ 1 1 '1

Element 23g»0 - Cable and Raceway Program Inadequate (Kouting)
~ 1 1 1 1 1 1 *11 1 1 1 1 1 ~ 1 ~

SQN

a. Cab)e pull slips have inaccurate
infnrmatinse ac tn tho 1onntla nf tho
pulls. Inaccurate )ength of pullsnot S. ~ I ~ .. Ca Ivc soy» ps vuui c ~ aysl Mel ou1w I Iwlw lo
required to wa)k oown the pu)).

a. Cable length inaccuracies in the past resulted from
inyrgons ~ OtD fD Ihu I frr I 0 ~ lla f gaia I Thl
~ ~ q UU4 »4» ~ ~ v» UOs ~ DU ~ isi »ives 1n'cs ~ u at ~ II ~ )
problem has currently been resolved; for future
ilistallat,ions adhlerence to PEP-ob wll) prevent recurrence.
The effect of inaccurate cable )engtns on electrical
calculations has been recognized and-tne actua I cable
lengths incorporated as required. Current, procedures and
the )ong-term ca)cu)at'Ion-program,current)y under way should
preVent reourrenCD Of the pa nbiens

~
ac jddreSSed in Sonisnuali

Element 2)3.1.

SON

a. No further action required.

b. Computer Cable Routing Program is
inadequate.

b. The Cottlputer)zed Cable Routing System program has.not
been properly verified in accordance with ECU EP-28:0)
(Ref. )7) for performing divisional and volt.ige level
separation, calculating r~~5~~ neous

and refusinn cab) tv t 21 i in fg )I lra s iRI

b. In the CAP far CATO 239 00-54ii-01 and
-02, TUA 1ndicates that the
iep)ementation of its Software Quality
Assurance Plan will ensure colvpliance

fest siro
i)l not be prior

ill be created
tioning ot the
key parameters
eight, voltage
ancies are found
will be

subcategory repurt Iu geuluyair Is»up@/greta Iig.0IAP
The program is also defic ent in thP%%AqIMe
control ) ina documenEs for ~ggent ina
revisions, and progra442 usage procedures (Nef. 85). Iiowever,

tion, fw
rg) p

tray f
ev

s n t o

and Bb). Therefore, the z)d g „ogthp Pgi+gin )qadi(lg N4bR cpglk)4)
'f this plan

cab)es cannaot ve 4ebes sltindd '4Q 0)44at pb+a4))s pli ee
'

s440I ais I As an intel
have been verified (other)factors contriuut 44IJO th ~ ~Kris a test fi)e
current as-built uncertail)ties are

'
ja this t~oerify the prier ful/ cCCter ytgr~r it

Irt iO»c tn rnrrort t ho Ihrsuu rlocru )bog dof 4r 4 inr ioc hyuo

been initiated.
rgotorr»good In I 011 nroh urbe rocnluo IUi Ii ul ~ suv Usiv U ~ ~ lus vv uw» ~ \»v ~ ei 4
prior to restart. If no discrepancies

e- 1- — — — -I - r' Io iei
44 4 I UUIIU IIIIP44IIILIIL44IVII UI lllL'linl'wl I I
continue.

l'he CAP for CATO 239 00-Si)N-04 states
that TVA indicates further that following
the verification of the egg)sting program

of a samp)e test file all
1 he re IOa u 4 1 S'assCO

'Ii<8$'~4

J'iffy

p
' j of its u

I VII mt Isa ~

egrega on, 8 wge g . If none
le e're ea it w ll

rITh tta evisions.
An c wi)l be

installation reconc

22940-22 ( )2/)4/U/)
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Element 239.0 - QjN (Continued)

c. Cable routing status systems are
inadequate. Cables are routinely
scheduled to be added to overfil)ed
conduits.

C ~ c. In the CAP for CATO 239 OO-SUN-03, TVAInadequate status systems in the past, primarily for
rovidin reliable racewa fill Information tes that "

N will perform a manualP 9 y
nonadherence tu maximum allowable race~ay fi
resulted in the current situation of potenti
overfilled raceways and the consequent effec
damage, seismic supports and cable ampacitie
110, and ill). This situation is further co
tne use of unverified cable dianeters and we
(Ref. 83), by the fact that no records exist
abandoned cables (Ref. )li), and because En

s y numbers

routin o ca es n

licated ~ uting nd the eff ct n tra il
ghts g Vght, n a)c)e ~ be
for all t i b vi ed to

routed cables inputted into the computer data base were
not calculated into the total cab)e tray fill (Ref. 76).
TVA has stated that current programs (Refs. 14 and 167)
directed at resolving these prublems have been
initiated. However, to date, there is no program to
address the Engineering hand routed cables without node
numbers.

trays." This act on s an accep
solution to the prob)em.

d. Conduits are overf i)led. [Addressed
in this subcategory report
Sequoyah E)anent 238.)J

a. Cable pull slips have inaccurate
information as to the length of the
pulls. Inaccurate length of pulls
delays production because the field
required to,walx down the pull.

NBN

a.

is

Cable length inaccuracies in the past resulted from
inadequate feedback from Construction (Ref. 80). The .

length of the cable pulled (cut) by Construction is
entered into the Engineering-Construction Honitoring and
Uocumentation (ECILU) file controlled by Construction.
This file cannot be accessed by the Cable Schedule
Computer Program (CSCP) controlled by Engineering.
Thereforev for use in ca)cu)atlons Engineering has no
methOd Other than thrOugh requeStS tO determine Whether a
Cable haS been inStalled and ~nether the Cut length 1S

longer or shorter than the Engineering-scheduled length
of the cables. This problem has been recognized, and

ECRU files are also being updated to reflect the actual
(terminated) lengths of the cable for Engineering use in
calculations. This prob)em should not recur; the ECH&0

User's Guide was issued on 0)/0)/87 to ensure that actual
terminated lengths are entered in the ECHIU. However, no
provisions were identified for transmitting this
Information back to Engineering and reflecting it in the
CSCP.

KBN

a. In the CAP for CATO 239 OO-KBN-O), TVA's
Electrical Engineering Branch has
requirements establishing the methods to
be used for choosing values of cable
lengths to be used In voltage drop and
short circuit current calculations. This
requirement applies to all essential
calculations which utilize cable footages
and will be used in the performance of
electrical calcu)ations.

There are no program requirements or
capabilities for Engineer ing to extract
the installed cable lengths from the
ECRU data files into the CSCP. This
data is presently available on cable pull
records.

the ECHI9 has been modified to establish
an on-line application system which
provides the user (UNC, ONE, or ONP) the

C

2294 U-22 ()2/14/87)
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Element 239.0 - MN (Cont!nued)

The effect on electrical calculations of using inaccurate
cable lengths has also been recognized. The cvaluat1on
team's revie~ of calculat1on MOPE 00186U)004 (Ref. )68),

)25 V dc Vita) Control Power System Uesign Verificat1on
Yoltage Analys1s," 1nd1cates that actual term1nated cable
lengths have been reflected. Althouah the rev!ev d!d nnt
cover other calculations, current procedures and the
Innn-ts rm nalrisL»ttnh hrniinom I ~iteontlu Anion k ck "ln

~ ~ ~ J ~ ~ u ~ ~ e J 4 ul ~ no7 oesuu ~ ie
ensure that appropriate. cable lc'ngths are ref)ected in.kll nkln"I tl Tkos e koiku eat sussoe esicte 'tss OLcuurcw lllouiu prCVenl.
recurrence of the problem, as addressed !n subcategory
I cpol L 24600 MdLts Bdi EIcmcnL 245e I'

field walkdown by Construct1on of cable pul)s is a
comnun prOCedure consistent with OOOd construction
practice.

capab1)ity to.inquire on 'all cable
records and re)ated design/construction
data, via on-)ine screens. Therefore,
Engineering will be "ab)e to obtain the
cab)e lengths to be used in calculations
W!thnut haVlnh tn eof1»I t anil aidiirocc
this 1nformation on the CSCP and

k ~ .. 1. hui ..111
tie 4LC4ue CO I CttiCl L IVC eye uilu Wl I I I CV IOC
procedure qCP 3.05 and OCP 3.06-3 to
establish the requirements for obtaining
the actual. installed lengths for future
installat1ons at the time ot
termination. ONC has absolute
respons1bility (under their t)A program)
fnr comp!!at!nn »nrndinns and
verification of the data to be entered in
teen Cruin A I CS'I
~ eso ki i lou Isola ~ ~ leo ~

Tk ap . t p s \ ss "~ ~ n o)e ~ ~ io ssoctiukcs seou<c huus s ~ esJ reusJI soa

(the Cable Schedu)e Computer Program)
is inadequate.

k Tk PC/ h k k k —~
~ iic I our ssoo Iiul uccn tsruilcrly vcrsl leu Ill

dccurudncc'ith

Engineer1ng Computer Hethods Branch (ECB) procedure
EP 2t).0) for performing divisional and voltage level
separation, calculating raceway fills. rejecting
erroneous inputs, and refus1ng cable routing in fu) l
trays (Ref BL). Th»~cfor»t Mc «dcquacy of- the- as-bsJ!) t
installed cables through the use of CSCP cannot be
eoAAI mcd iJnt rs- thc -ProgrsÃ ano'iPut data %ave bccA
veri f1ed. (Other factors contribut1ng to the current
as-Milt uncertainttes are addressed in thTs subcategory
report, Matts Bar E)emcnt 238.) and 24070.) However,
mo6fficlat!ons/revfsfons to the CSCP have not been
documented 'and thcreforee ver!fioat!on of the adequacy
of the current prograla will not necessarily demonstrate
t.ic- adcqiuacu*of pact rev!s!Ons. The progren- !4 aLso
deficient 1n the areas of controlling documents for
SyStem ma!ALCACACC~ dOCumCAt'ing reuiS!ofiSs and Pfogr aid
usage procedures,(Refs. 78, 79, Bb). However, actions,to
correct the above-described def!ciencies have been
initiated.

b. The CAP for CAIO 239 00-MBH-02 states
that the problem will be reconciled by
the imp)cmcntation of the attached
"Software OuaL!ty Assurance PLanso
Adherence to this plan will ensure
r@yl ianco uit)i ECA ED 28+L in~ th
future. Completion of this plan will be
pr1or -Lo--UA!t -l opcratioiT;--)A add! t10A ~

a test file will be created to verify the
proper tunct!oning of the codIputer
program for 1ts key parameters, (i.e.,
Oivisfonal separation of redundant
cables, voltage level separ«tion,
calculation of conduit and cable tray
f!11 auetn I aebio cl cion auto tnau e ns to
ampacity derating, Appendix R
doclNTlcnlLOLIoll~ LLI. ) ~ Ibis test f I IL
wi) l cons1st of the fo) lowing:

I) Oeve)op test specification - Establish
a )!sting of the feature that the
Cable Schedu)e Computer Program is
capable of doing (sosdc were mentioned
above). Predict the rcsuLts for each
feature.

~ \nehld7Vv dd I \'1 I1JI Inv!
4 IL/ I'IJus J
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2) Create a test file - Produce a series
of cable testing inputs that will
execute all phases of the program
features. Some of these inputs will
even contain erroneous data for
special feature testing purposes.
Uetailed execution results of a) 1 the
testing inputs will be predicted and
documented for verification purposes
after tne test is completed.

3) Testing - ECB will run files through
the computer program.

4) Oocumentation of test results - The
test results (computer print-outs,
error message reports, update reports,
etc.) will be compared with predicted
results. Comparison will be
documented. If discrepancies are
found, the root cause and extent of
the problem will be determined. All
problems will be resolved prior to
Unit 1 operation. A documentation
manual will be created which will be
updated and maintained with each
software revision or modification.

5) Independent verification'.

2294U-22 ( 12/14/87)
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The CAP for CATU 239 00-NBN-03 states
that the MBN cable routing system files
are secured under TVA's Resource Access
Control Facility (RACF). The protection
Plaeelt On the fileS vill allOW Oniv
authorized cable routing Time Share
h rl Ittll\ .. r OvtlI Ivll i ~ Jv/ uool hltv oM ooo ollv utlvolo
their specific jobs and related files.
RACF will provide protection against
unauthorized modification, as well as
deliberate or inadvertent deletion of the
protected files. A)1 source and
executable modules have been placed in
thi ECn coonllter )ihraries and these
libraries are under the protection of
DhrC II 'i. ~ I 1 ti TCA err r srA
~Vll ~ ~ VllIJ I OV IO ~ Vul Illv ~ VV urOI J VIIV
cable routing system deve)opment staff
will have authority to access these
libraries.

This protection system has been
established as resu)ts of the corrective
actions for SCRuBNECBBBA2 uQ

Iri additioni, the computer- routing plo9I aol

is presently being upgraded to meet full
quality assurance requirements. Tnis
effort includes development of system
specifications, user's manuals, and
maintenance manuals.

The rqp for CATll 23'9 QQ '"BN Q4 states
that following verification of the
existing progl am trirnugh tile uae oI o

sample test file, all data will be
reloaded. This wiil cause the program to
perform al) of its built in checks for
separation, voltage segregation, raceway
fi)II etc. If none of the cables are
rejected it will demonstrate adequacy of
past revisiors. Any cables ~hich are
rejected will be investigated for the
cause and- thic installation ~econc I)ed
accordingly.

2294 U-22 ~f81)
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c. Cable routing status systems are
inadequate. Cables are routinely
SCheduled to be added to overfi )led
COnduitS.

c. Inadequate status system in the past, primarily for
providing reliable raceway fi)1 infonuation, a)ong with
nonadherence to maximum allo~able raceway fills, has
resulted in the current situation of potentially
overfilled raceways and the consequent effect on cab)e
integrity (damage), seismic supports, and cab)e
auyacitles (Kefs. 78 and ))2). These aspects are also
addressed in this subcategory report, Hatts Bar E)ements
238. 1 and 240.0. 'This situation is further complicated
by the use of unverified cable diameters and weights
(Nef. 5)), and by tne fact that comp)eteness of records
for all the abandoned cables could not be verified
(Ref. )4)). TVA has stated that current programs
directed at resolving these problems have been initiated
(addressed further in this subcategory report, Matts Bar
E)ement 238.)). Ho~ever, no evidence could be found that
actual raceway fills identified as part of these programs
wi 1) be included in the race~ay fill tracking system for
future use.

Co The CAP for CATO 239 OO-NN-05 states
that + va)ues for c)ass )E and
non-class )E cable weights and outside
diameters, which are used in Category 1

structures, have been established and
documented. These values have been
incorporated into Engineering Design
Standards DS-E)2.).13 and OS-E)2.1.14 for
use in performing ca)culations for cable
minimum bend and training radius, and
sidewall pressure. )n addition, these 0A
values will be used for the calculation
of conduit and cable tray cross-sectiona)
area fill and seismic loading. 0A values
for new cable mark numbers and/or
outstanding cable mark numbers will be
estab))shed and documented.

Hodification/improvement requests to
modify the conduit and cable schedule
computer program have been initiated.
These modifications 'provide for tracking
and contro)ling both cab)e weight andfill. Entry of the i}A values for cable
weights and outside diameters into the
computer program will be comp)eted BFLl
(before fuel load Unit )) and in
conjunction with modifications to the
computer prograa.

Abandoned cables are being documented on
FCRs with their assigned cable identifier
number and are being entered into the
cable routing program to insure the
accuracy of raceway fillcalculations.

The CAP for CAID 239 00-MBN-06 states
that actual raceway fills identified as
part of the program to verify adequacy of
race~ay fillcriteria, raceway supports,
and ampacity for SCRs NBNEEB8589,
NBNEEB8590, and NBNEC8860) will be
reflected in the raceway fill tracking
system for future use.

22940-22 ()2/)4/87)
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d. Unit 2 cables are routed tnrough Unit 1. d. It is conaon industry practice to route cables between
units; this creates no safety prob)em as long as proper
channel and voltage separation is maintained. Further,
HBN FSAN (Nef. 45) and design criteria NB-OC-30-4,

Separaiion of Electrical Equipment and Hiring," and
HB-OC-30-5, Power, Control,,and Signal Cables for use !n
Category I Structures" (Nef. ITU), irapose no unit
SeparatiOn requlreaienta, ailil ttnrnfO. il re iS AO

reason for the CSCP to provide for unit separation.

d. None required.

e. Peripheral finding e. In addition, the ECHLU program has not been properly
vcl II Ieil iol pr lilting class 1E cable pu! 1 s I!ps which
indicate the cable routing, the to-froa locationi and the
type of. cable to be used (Ref. 113). Therefore, the
adequacy of the as-built installed cables throuah the use
of the ECHN prograia cannot be Cunfirtiied'until the
prugr@ll has been vel'lf!ed Th pc ograai ~ c lc
ln the areas of security, controlling docuiaents for
system ma!AteAaAce, ducu.-anting revisions anid progr aal

usage procedures (Refs. 113 and 114). The User's Guide
for the ECH!0 program was issued on Ol/01/Bl and

addresses security, documenting revisions, system
maintenance, and program usage. However, procedures for
impleaenting the security sysieiaaave not been issued,-
and there is no procedure available for verifying the
ECHCO program

e. The CAP fOr CATO 239 OU-NBN-UT Statea
that engineering and construction
mniiitnt'inii andi dOCIca«nt >t ldn ncn~ c i . i i 1 I
be verified in=accordance with a

~ Iw~ I ~ cc ~ ~ c«IL i Vccccca l )nk s ci. r ii
H. C. Johnson (Hef. Ibg). The

ver iflcai!OA will be coiaoieied by
Oecember'1, 1987.

Tne corrective action plan implementation
responsibility is being reassigned to
Dlvis!on of t!uclear nual!t«ascurance

.(ON(A). Also, the verification of the
CrMtn ncnn c .it i L

~ ~ vvr~ss IcI I ~ bc: ll4rcv Uil 4
statistical samp)e and will be performed
in accordance Miih the guidelines !n the
ON'E Huclear Engineering Procedure (NEP)
5.2.

The CAP for CATO 239 00-HBN-08 states
that the Sec«rit« c«ctem for thn i:rqcn I

prograia consists of the following steps:

New programs going on-line are tested
(CICST) oy Hanagement Informat!on Service
(HIS) and ONC personnel to verify the
software specifications.

Personnel using CRTs .are authorized in
wl!ting by their un! t supervisor. The
liailts of this authorization are
specif M lni- tihls document; Auihorizedl
personnel are assigned user IOs and
password coiieS by the HIS unit after
receiving applicable tralninq by HIS
personnel.

2294 D-22 4/B7)
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ECHSO programs such as conduit, cable,
~ etc., that are safety-related are

designed, modified, and controlled in
accordance with the Nuclear Ouality
Assurance Hanual (NI1AH) part 1,
sec. 2.2.1 ".Ouality Assurance for
Computer Software Systems."

The ECHa0 programs applicable to NI)AH
part 1 sec. 2.2. 1 are protected from
unauthorized transactions by the lBH
Resource Access Control Facility (RACF)
the software program for security access
control.

A procedure will be written and
implemented for upgrading CRT personnel
training including certification and
periodic recertification tra1ning, and
designating ECHLO users guides as OA
controlled documents.

HOTE: The following issues from these
concerns are addressed in other reports:

Conduits are overfilled (addressed
in this subCategory report, Iiatts Bar
E lement 238.1).

Potential for cable damage exists
for cables pulled 1n overfilled
raceways and cable tray
penetrations. Oamage will not be
discovered until cables short out.
(addressed in th1s subcategory report
ilatts Bar Element 238.1).

There is no certainty that cables were
tested after 1nstallat1on (addressed
in Subcategory report 26500,
Watts Bar E'lement 241.3).

22940-22 (12/14/87)



issues

ATTACttHENT 8
SUHHARY TABLE OF SUBCATEGORY ELEHENTS

SUBCATEGORY ?6bUU

Findings

REYlSION NUHBER: 5
Page 8-34 of 53

Corrective Actions

Element 239.0 - MBH (Cont1nued)

f. Per1pheral finding. f. Corrective actions for the following probleias identified
in various Environaiental Fiualification Proaect (EQP) SCks
have not been completed:

,o Current practtce oy Engineering,of reusinq cable
identifiers of deleted cables on new cables results in
tWO pu)1 SlipS W'Itt) the Sane rahle ideiit ifher nIIIIIIIel
(Refs. 115, lib, ll'/, and llB). This is confusing forrnnctrllrt tnn hut J»u th n 1% ~ 1,. 1 . ~ I.

~ ~ u u ~ V% u VI~ ~ % vc ~ v~ I vllc ~ Icll
pull sl1p niay be lower than ttie old. Also, confusion
4rlses lll iieturmining whicii card must ue instal led
when both cards have the saaie revision level.

o Current Engineering practice 1s to assign one canle
1dentifier number to a spliced cable (kef. 119). This
results in cables nn hnth cidec nf the entire % 1th the
sane identif1er. Th1s may be a probleia wnen different
I Chin tunn» I» 1 ~nc InIInl n.,l. l .. ».J I.. ~ %a.JVV+I > ~ nut 1VIVI n ~ Iinilu% ~ Jt II~ C IlJCV VCI CU4e lllC
ECFLSO program does not sort by mark nuinber. The ECRU
prugiala 1SSueS a Pull slip only for 'tiie first card in
a multiple card set of cables with ttie same 1dentifier
but different mark numbers. This iaay reSult in 'the
installation of incorrect caole sizes for the
different segments of a spliced cable and, therefore,
impacL circuit ampacity and raceway gi ll calciatation»

f. The CAP for CATU 239 OU-MBN-09 states
thatsUNE will address the problem
identified under the corrective action
developed for SCN MBNEQPB624 which
Identifies munnn nthel c the

UNFED

c
failure to control the cable revision.
lnuni TI n r%nln Cnh I ~ 1n I ln

~ ~ I% 'uvv ~ \ ul ~ Ieuu ~ c vvu M%I C% ~

Program will be inodified to inhibit the
reiise of cable identifiers of deleted
cables. MBEP'tP 43.)3 has been
superseded by MBtP 5.31 to control this
process.

MBEP 5 31 hac been issluleld tn ectaillich
the requirements of the reuse uF deleted
I >hint Cunt inn It 4 u 1 . 1% %hnu ~ \ J VVVI IVI~ '% ~ ~ C ~ u pCI III~ ~ 4 LIIC
reuse of a deleted cable number only when
that nuTllber IS USeu fOI= 1LS oi lgiilal
circuit function.

The requirementS Of Selecting the cable
nuitibers (in accordance with Section
4.1.1 1) alSO XnhibitS the use Of deleted
cables.

The CAP for CATU 239 00-'MBN-10 states
ttiat tiie probleut witt be resolved wttder
the corrective action and action required
to prevent recurrence (WPR) for SCifs
MBNEt)P86?4, 8625, and 8648. These SCks
identified, cables for which UNE used the
multi-card set feature to docIJeent the
use oF different mark nuiiibers for each
cable segment; and the inability of UNC's
ECHSO Program to read and print all cable
mark ntaiibert of the mutttpie card set.

SCR MBN B)PBb35 will address this problem
for the remaining class 1E cables not
covered by the above SCks.

22940-22 (~l'8>)
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The ECHSO program has been modified to
read all the data of each card set of a

multiple card set record and generate an
installation sheet for each card in a
set. ONC procedures ))CP 3.05 and llC)
3.05 will be revised to specify
documentation requirements for cable
1dentifiers with more than one
installation sheet.

BFN
BFN

Project Procedure MBEP 5.3) has been
revised to establish the requirements of
using multiple card sets for cable
identifiers with different mark numbers.

a. Cable pull s)1ps have inaccurate
information as to the length of the
pulls. )naccurate length of pulls
delays product1on because field 1s

required to walk down the pull.

a. The lack of any requ1rement for Construction to provide
Engineering with actual installed raceway lengths
resulted in inaccuracies in the cenputer-generated
engineering cable lengths (Nef. )20). Also, the manually
routed cable drawings reviewed did not indicate any
engineering scaled lengths in the appropriate co)umns on
the drawings. However, field walkdown of cable pulls is
a comnon procedure consistent with good construction
practice.

Cable lengtn inaccuracies in the past resulted from
inadequate feedback from Construction (Ref. )20). The
effect of'naccurate cable lengths on electrical
calculations has been recognized and the actua'I cable
lengthS are being inCOrpOrated aS required. HOweVer, nO

evidence could be found that this effort is complete.
The long-term calculation program currently under way

shou)d prevent recurrence of the prob)ev, as addressed in
subcategory report 24600, Browns Ferry EIement 205. l.

a. The CAP for CATO 239 00-BFN-09 states
that PH 87-26 establishes a Branch Policy
for choosing values of cable length to be
used in voltage drop and short circuit
calculations. PH 87-26 does not
imp)ement or requ1re an ongo1ng program
of incorporat1ng cable lengths (into
ca)cu)ati'ons). PH 87-26 is being
fo))owed .for all Browns Ferry Nuclear
P)ant calculations.

TYA's minimum calculation program shall
be completed as required by Project
Hemorandum PH 86-02. PH 87-26 shall be
followed during the implementation of
th1s program. This CATO (239-BFN-09)
does not require (further) corrective
actions

2294D-22 ()2/)4/t)7)
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b. Computer Cable Routing Program is
inadequate.

o. The CCHS progrmn has not been properly verified in
accordance with ECB EP-28.01 for performing divisional
and voltage level'eparation, calculating race~ay fills,
rejecting erroneous inputs, and refusing cable routing in
full trays (kefs. Uu and 88). Therefore, the adequacy of
the as-buiit installed cauies cannot be determined until
the program and input data have been verified. (Uther
factors contributing. to the current as-built
uncertainties are addressed in this subcategory report
Browns Ferry Element 238. I and 240.0.) Tne, program is
alSO dssf4r4nnt 4n thn are»S nf rnntrnl linn siOCsjssents fOr
system maintenance, docuamnting revisions, and program
usa9e procedures (Refs. 89 and 90). Corrcctsve actsolss
in the areas described above nave been initiated as the
result of a 4)uality Assurance Evaiuation Heport.
However. no evidence could be found that this program
will verify adequacy of past revisions of the CCHS.

b. The CAP to CATO 239 OU-BFli-Ol states that
the implementation of Corrective Action
and closure of the following documents
will satisfy the concerns identified:

r ~ nssrr ~sinn» ~ j ~ s ~u unsinssrrssswjs ssuvusuis»y»L~
capabilities, prepare Systmn,test
specification and test files to verify
tne system software, verify and
document all systems software, and
coa4pile system verification manual'and
revise the program users'anual.

o CA(HBFF870067 - verify cable, conduit,
and tlay fsetwork uata by'erfossusssg
walkdown; issue verified cable data-
for coiaputer,input; enter previous
data into cable routing program.

The CAP to CATO 239 00-BFN-02 states that
ECB-EP 28.Ul has been superseded by NEP

3.8, Ig lementation nf Cnl rertlve Action
and closure of the following docuiAents
..s s 1» 4 f ~ ~ ~ . s »as n iunns 4f 4»s4
sss s s jnj s»s y 'ssIQ s sIIII \ ~ ~ ~ ~ uus ~ I ~ ~ ~

0 CAiqkBFF87031 - see corrective action
for CATO 239 00-BFN-01 outlined above.

o SCH BFN EC88602 and SCH BFN EC88603-
develop and issue a procedure to
COntsnl thn deyelOnsssssnt and

maintenance of the cable and conduit
jcileuul ssssl 4 sjssPutes Ps 09s am to comP sy

with NEP-5. l.

The CAP for CATO 239 00-BFN-03 states
that implementation of Corrective Action
and closul'e of CAORBFF870067 and
CA4)HBFF87003I will satisfy the concerns

entified For descrlnt!on of
corrective action see CATO 239 00-BFN-Ol
dboves

2294D-~2/14/87)
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c. Cable rout1ng status systems are
inadequate. Cables are routinely
scheduled to be added to overfilled
conduits.

NOTE: The following issues from these
concerns are addressed in other
reports:

Conduits are overf1)led (addressed
in this subcategory report
Browns Ferry Element i38.)f.

C. An inadequate status system in the past, primarily for
providing reliable raceway fill information, along «1th
nonadnerence to maxhawa allowable raceway fills, has
resulted in the current situation of potentially
overfi )led raceways and the consequent effect on cable
damage, seismic supports, and cable aayacities (Refs. 104
and 12)). (These issues are further discussed in this
subcategory report, 8FN Element 238. I and 240.0.) Tnis
situation is further complicated by the use of unverified
cable diameters and ~eights (Nef. 104). TVA memo

N. S. Raughley to Those Listed (Ref. 171) recomaends
corrective actions to resolve these problems. Ho~ever,
this memo does not address manually routed cables in
trays and conduits. Furthermore, although corrective
actions have been initiated, this program has not been
comp)eted.

The fact that there are no cable and conduit schedule
develo)aaent procedures and no records for tray fillfor
manually routed cables contributed to the uncertainty
regarding the adequacy of the manually routed cables. In
addit1on, engineering routed cables entered into the
COmputer data baSe WithOut nade neaberS Were nOt
CalCulated intO the tnta) Cable tray fill (RefS. 89 and
122). Also contributing to the uncertainty were
eng1neering deleted cables that were not removed froa the
raceway calculation or that were de)eted froa the tray
fillbut not reaoved froa the raceway. (H~aorandum from
L. M. zones to M. J. Hullin, Ref. 172). Therefore, the
adequacy of the coayuter-generated tray fillquantity can
not be assured.

c. The CAP for CAID 239 00-BFN-04 states
that the Corrective Action for SCR
BFNEC88601 shall provide present status
of Raceway Fill and a method of tracking
and controlling Cable Tray Fill. The
Corrective Action for SCRBFNEE88602 shall
prov1de 0A level data for cable outside
diameters and weights. UEaC Interim
Evaluation of Cable Tray/Supports,
Document No. 7841.008-S-E-OOI Volume 1-5
(R25860303017) provides an evaluation of
all Cable Trays and Supports for Seismic
consIderations ~hich are required for
unit 2 restart. A continuation of this
type of progrma shall be implemented for
the unit I and unit 3 drywell trays prior
to the restart of each respective unit.

The CAP for CATO 239 00-8FN-05 states
that abandoned and spared cables have
been consistently annotated as such on
cable schedules on the computer cable
program in the past. These are records
of the abandoned and spared cables.
Implementation of the Malkdown inspection
required by CAIIRBFFB70067 shall satisfy
any concerns regarding verification of
Raceway fillfor unit 3. Units I and 2
Cable SCheduleS haVe been CheCked and
issued under an approved @ level
document control procedure. This
provides IIA level doceaentation for
Units I and 2 abandoned and spared cables.

I'2948-22 (12/14/87)
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No prucedures are given tu-,Construction for recording and
tracking cable data (pull slips) for installation. Also,
there are no procedures fur providing feedback of this
information to Engineer'ing'lkef. 20). Therefore, there
ic nn Qccss ~ Qnra tn t ~ ~ u fintn lnrtal I n tt.. s 1.

~ ~ ~ ~ s U ~ HJIV ~ ~ I U tsle I aula ~ I ~,

accordance with the routing drawingS and pull slips or
thai routing changes suade by Construction were approved
and incorporated into the cable schedule.

Nu evidence could be found that corrective action tu
resoive these deficiencies nas. been initiated.

The CAP for CATO 239 00-UFN-06 states
that conduit overfill has been identified
for some specific conditions,
SCHUFNEEU8542 was issued fur thist s u s ~ s . .t .. .. t s " ~ sttsCUSS IU VVIIVSt SUIS'llu I ul ~ eat SVU al t ISUS

has been identified and performed. No
oiher cases of conduii overfiii have been
identified for Urowns Ferry Nuclear
Plant. Tray overfill wiii be, addressed
by SCRUFNECB8601. Tracking for future
installations will be accomplished within
the SCOne Of the COrreetive actino and
action to prevent recurrence for. CA(lk
Ucca tslslatsll't\ rssls Isc Istsstlllt s uUl I vlvUvlguu/ ~ assn Uv,vsvtv ~ / ~ ullu
CAR;Bb-079(U2). Tracking of tray fill
(interim) wiii ue accoa4tiished wiihin the
scope of CAj)ks BFP870434001,-002, 003,
and OU4. (Oevelop and ixIplenent a.
prouram to track weight added to cable.
trays and'supports since the UETC report
wQc sccued Qs wa11 ac watght'roms all
future cables added after the UESC

rapolts lf weight Ilalsi has Veen
exceeded, a seismic evaluation must be
performed on the affecied tray and
support).

The exiSt'ing conditions 'of cable, trays
wi 11 be determined by a walkdown. This-
information will be docsIQsented in 0A

level documentation and entered into the
Ts S ....S 1 1 ~Ilaw wl Vul ala Tll ~ Q ~ Iaw pl Vv~ Qla wl ~ I Ua

-used to recalculate all current'tray fill
vaiues. Ail tray segments in overfiii
status will be juStified add documented
in a TNL level, document or the cables will
be rerouted to bring the tray system into
compliance with the fill requirements.

~
~

s
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Corrective Actions

Element 239.0 - BFN (Continued)

The CAP for CATO 239 OU-BFN-07 states
that the design issue (design output)
process for the development of the
conduit and cable schedules is controlled
by NEP 5. l. The design revision process
(change process) is controlled by NEP

b.l. Cable schedules are controlled by
these NEP's as are all of Browns Ferry
Nuclear Plant's Design Orawings. Browns
Ferry Nuclear Plant Oesign Criteria
BFN-50-758 is being developed to provide
additional Oesign Input. Also, the
Iepleaentation of SCRBFNEC88602 and
SCRBFNECB8603 (develop a procedure to
control the development and maintenance
of the cable and conduit scheduling
computer program to comply with NEP-5.1)
shall correct this concern.

The CAP for CATO 239 00-BFN-08 states
that corrective actions for this CATO

shall be accomplished within the scope of
CAI)RBFF870067. This CAI)R's corrective
action shall modify the present U3

ceaputer cable program to provide I)A
level verification of the cable conduit
and tray network data. Unit l and 2
cable schedules have been checked and
issued under an approved UA level
Oocument Control Procedure, therefore
verif1cation for Units 1 and 2 is not
required.

Present procedures (BF HAI-44) require j
documentation of installed length for
each cable on plant documents (Cable Pull
oata Sheet) at the t1me of installation.
Also, BFEP-PI-86-03 (which applies to Ul,
U2 and U3) ieplements a prograa to
incorporate as constructed'conditions
into configuration control drawings, and
shall correct this condit1on for future
plant modifications.

22940-22 ('l2/l4/87)
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Corrective Actions

Element 239.0 - BLN

a. Caole pull s)1ps have inaccurate
information as to the length of the
pulls. Inaccurate length of pulls
delays product1on because field is
reou'Ired to walk down the null

BLN

The lack of any requireroent for Construction to provide
Engineering with actual i»stol)ed racewdy lengths may
result in inaccuracies in the co44ruter-generated
engineering cable le»ytrrs. However, field walkdown uf
rablr polls is 4 Cctnssssn Ores esdssre Cene lets nt 4th nbdsd
construction practice.

Inaccurate cable lengths used in voltage drop
caicuiations may resuii, in inadequate voitage to
Safety-related components. The actual cable lengths are
being incorporated as required in tire electrical voltage
drop calculations. This effort will be corualeted under
the current BLN calculation program discuSSed in
csswddtuunru ~ Asses ~ t odknle's rs 4 t - .t urra. t Toss ~

J J rue e u evvve uuu L ~ s Jscrlt cuu ~ ~ ~ ere saut
rev1sed procedure ULEP-Ol to require as-built actual
e 4UIO lellgtrhs LO be USed ill vvILOge drOp CaiCulatiunS.
The uSe of the procedure and policy me<rerandum PH 87-26
(iiei. )13) shouid ensure that tire proper cable lengtns
are used for future calculations.

BLN

a. NO further COrreCtiVe aCtiOn required.

b COroputer Cable ROUting Pruuram iS
inadequa)e.

'The CCRS prugram haS nut Leech pruper) ss VesriF ical
accordance with NEP-3.8 for performing divisional and
vo)bage -)eve) sepal aL ever ~ co leo l4L Illg r 4CLw4y I I I Is
rejecting erroneous inputs, and refusing cable routing in
foie Lrays Ekefs. Uo Ond gi). Thereiure, tne adequacy oi
the as-built installed cables cannut be determined until
the program and input data have been veritied. (Other
factors contributing to the current as-built
uncertainties are addreSSed in this subCategery rePort,
Uet)efonte E lerrients 238a I dna 240 0 1 The nroordm is
also def1cient in the areas of ver ifying, checking, and
wuiddenL rug casu COendu ~ L tueseuu ~ c uutu Laic ~ 4 ~ cu ussu ~ c ~ / ~

tt ~ L.a A rt ce ~ e. Ia Aet lss. J tH A todl

Since there are no records ui previous program revisions
for the Engineering CCNS, tne adequacy of the current
program revision level will not dearonstrate the adequacy
of previous revisions (Kef. Ub). No evidence could be
found thaL corrective action has been initiated to
reso)ve these uef!cienclese

CAP for CATIU 239 00 BLN 01 ctataac
that corrective actions in accordance

e ~ 4m ~ s ~ r'On. cnc .e e ~icrtu rtrt.oLNLLooovo wttt resorve Ond
demOnStrate the adequaCy and aCCuraCy Of
the computerized cabie rOuting SyS'em
(CCNS) including all active coo4ruter
output data. Plans are being developed
to "OA" Bellefunte"s CCkS data base and
have the system brought into coo4rliance
with the latest renulrements of
ECB-EP-28.0) (now NEP 3.8) and dete'rmine

S t Atdtsatc r lA L ~ C A thmarcus eseuu ~ ~ ~ ~ OL avast Wuu eu uo ~ usta ~ ~ Lu Lu
bring the system in- line «ith the cable
ampacity standard US-F i2;6.3. No
additional actions are required as this
issue (coo@uter program verification) is
beinu tracked by PIR BLNECB8605.

4)060-) ~4/81)
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Element 239.0 - BLN (continued)

The ECHSU prugr~a haS nut ueun prOperly Verified fOr
printing of class )E pullslips ~hich indicate the cable
routing, the to-from location, and tne type of cable to
be used (Kef. 125). Therefore, the adequacy of the
as-bu1)t cables installed through the use of the ECHsU
program cannot be confirmed until the prOgram has been
verified.

Also, Procedure UNC-GCP-4.5.16-01 (Kef. )14), "Control of
safety-Kelated software," for verifying the EcHIU has not
been 1ssued for imp)enlentation.

The CAP for CATO 239 UU-BLN-02 states
that the corrective action specified on
PIK uLNEC88603 (conduit input sheets not
verified), although not yet incorporated
into the procedure, is and has been the
normal practice of the Bellefonte raceway
design section. Tnis issue wi) 1 be
comp)ete)y reexam)ned during the
corrective action process defined on PIR
BLNECBBb05/CATO 239 00-BLN-01 which
includes:

o Yerifying that the data in the
caaputer data fi)es (cable, tray, and
conduit) are iii agreement with thd
design drawingi, etc. and

o Oeve)oping.and imp)ementing methods
for ongoing verif1cation of those
computer data files.

No additional actions are required as
this issue (verification of conduit input
sheets) is being tracked by PIK
BLHECBBb03 and also PIR BLNECB8605.

The CAP for CAID 239 00-BLN-05 states
that regarding the lack of verification
for the ECHID program, no additional
actions are required as this issue is
being tracked by NCR OHC-FSB-87-0).

41060-1 ()2/) 4/81)
)
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Element 239.0 - BLN (Continued)

c. Cable routing status systems are
inadequate. Cables are routinely
scheduled to be added to overf1)led
conduits.

NOTE: The following issues from these
concerns are addressed in other
reports:

Condui ts are overf11 led (addressed
in inis subcategory report,
Bellefonte E)ement 238.1).

C ~ A)though the CCRS program prohibits tlie rout1ng of cables c.
in raceways that would become ov'erfilled, Engineering may
raise the maximum allowable percent'fill figure to permit
the rouLing of additional cab)us .in trayS, thuS Creating
deliberate OVerf1))S. HOweVer, it, 1S the reSpOASibility
of tne Program Coord1nator to sulxait a Uesign Criteria
Except1on Request (HEI'.2)t since the program coord1nator
is Lhe only indiviuual wno has authority to revise this
rnliann Sinre all rhanneS in the nercent-fill column are
tracked by the coraputer, any change made w1th or «1thout
tire OOSlgri Ci 1iei la FXCept loll Reiiileel. Caii bC tt aCked ~ aAii
recorded.

Conduit fillquantity is controlled by a computerized
program which calculates the max)inurn allowable fill based
unnn the number of cables routed within the conduit.
Eng1neerlng cannot revise th1s fillquant1ty. The

ute, annnt rerurte 4 r'abln in a rnnrirri ~ that wnulri bn

overfilled. The present conduit overfill list was

Createu by VOViSiAg tht eX1St'iilg Cab ie diartretet S Oi
cables that are routed through the condu its.

A)tliough the cable ddata slio«n in design standards
OS-E!2.1.13, "Can)!i, C)ass )t UO and RRetrjhts, ahd

US-E12-l.l4, "Cable, Class HC Cab)e OU and Meights"
(Ref. !75), iiave,been loaded into the program, BLH has
not-Clue)eted-the-)eading-Of-all-Cab!uS ruutert in the
plant to complete the raceway fill analysis (Ref. 126).

TVA has indicated that they are presently rev1ewing all
overfT!led raceways and either rectifying or providing
justification for the overfill. There are no procedures
for the justificat1on and tracking of the uverfil!s
(Ref. !26);

Cables de)eted by Engiiieering are intended to be removed
from the race~ay, if iiiSta))ed. However, tnere are no

procedures to provide guidance avid iinstruction for the
removal and documentation of such cables, nor is there
evidence that all de)uted caoles have been removed as

required.

The CAP For CATU 239 OU-BLN-04 states that
Bellefonte is presently investigating this
1ssue. Shuuld the investigation find
abandoned cables or conclude that the
documentation is inadequai,e, the following
actions will be initiated.

A CA3) will be generated describing this
condit1on.

t . » r ~ - ~ i ill ro tn
M Ill« i.MI I al. ~.rVa ar 1 ~ Mr ~ nr ~ ~ ar su

a. Identify those cableS deleted by
design that weve 1nstalled but not
removed by construction.

b. Either reiiiove the cables or request an
excention nn a cable bv cable basis.
Should the except,ion be approved by
d sign the cable will Lrn

re-identified and accounted for in all
Pei tlnent dOCimieiitat1OA ~

o The action require<i to prevent recurrence
wi) 1 be to:

a. Revise procedures/computer programs
(EcHso, ccRs) to ensure deleted cables
are a Ourred fO til Ari innl riinn
removal.

The CAP for CATU 239 00-BLH-06 states that
Ao additional actions are required. PiR
BLNEEB8601 is tracking this issue and will
remain open until all overfi )led and
overweight raceways are identified and
appropriate corrective actions taken.

For corrective action regarding verificatioi1
of condu1t schedule input data, see 1tem "b"
above.

41060-1 ~) 4/87)
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Corrective Actions

Element 239.0 - BLN (Continued)

Finally, SCK BLN ECBUb03 corrective action to revise BLN
procedure BLEP-U2 for verifying conduit schedule input
data haS nOt been Implemunted and the SCK haS nOt been
closed.

**4*0 0 1 4 1*4****4i1

Element 240.0 - Cable Uerating (Uesign) anu Cable Coating Uerating
0 0 A kk0 1*****0iA1 **

50N

a. Cable ampacity and cable derating
were not properly considered (e.g.,
overcrowding of cables, penetration,
and conduit sealing were not
considered in cable derating).
Overf i)led condui ts may cause
induction/heat problems.

a. The CAP for CATO 240 00-SIIN-Ol s

gurat ons wil
a. Although TYA has deuenstrated by test (kef. 121) that no

additional cable derating is required for cables
trans it ionin firesto s nu eva1 n

p j+kU!F,,P9ÃP... >ED

f top do not
ra ure, ratin .

.9 p s

conducted on overf i)led cable tra
view of the current uncertainty r
deratings of installed cables, TY

san@)ing program (Ref. )32) to de
effect of tray covers and fire wr
No specific requirements were ide
program to include evaluation of

jjgiK~4
tified he sam
erfiil d c ays. pass through a

fire stop and exceed the maximum
established fillwill be determined. ThThe orig1nally issued Uesign Standards US-E)2. I.i

E)2 .2 E)2. .3 and E)2. ).4 did n t furnish th
e

mapacity of all cables (safety-related
and nonsafety-related ro'uted with
safety-related i.associated]) in these
trays wi)I be verified using the
established derat1ng and US-E)2.6.3. All
other po~er cable trays which pass
through fire stops will have their trayfill frozen at or belo~ the maximum
established value.

.I, I 0 e
defin1tion and information necessary for proper
application of the ampacity tables. In September l9B6,
TVA iSSued OeSign Standard OS-t)2.b.3 (Ref. )2),
"axpacity Tables for Auxiliary and Control Power Cables
(0-)5,000V)," which voided these existing design
standards. The new standard reflects the new IIA cable
data shown 1n Ues1gn Standards US-E)2. I.)3 and
OS-E12. I.)4 as well as application for derating cables

r o in cd ound and A end1 K fire

B titled

esignill be rev ed t
ocume I nd

d orst

for tray cove s, c at g y , pp
wrap. The new design standard, however, does I)ot gbst y
why a conduit configuration of six wide horlztfilgg)1)gpss geyi NE

one deep vertically was established for ampaci'(ytjtg)Q f 0,'o
for V4 and V5 (4UU V and 6.9 kV) cables. r,' ti T

Condu t roup g

41060-) (12/) 4/87)
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Corrective Actions

Element 240.0 - SQI (Continued)

The CAP fOr CATO 240 00-Sqk-04 StateS
that determination of the effects-of
overfilled tray raceways will be limited
to V4 level cables. Cables in Vb level
trays. above ~( 2/0 are installed with
maintajnetfwp~ng. The ECTG verified by
fte48'=insne&Vinit,that V5 level cables
weYe proper~tg led. Cables in V3
t ~ Jun nnn sR'.A( Vns'ln..1 st inJ ssl ~ \ Jltusss~sl ~ +ss s uu s sss ~ us ~

EEB(CSTF-UUI gglvegsufficient margin to
be iVdepeniII,nt,-of lhutexpected variations
in t~Y- ~ ~a K

The ai!ha~os ch4%lh'n V4 trays in
US-E12Q.~ bS~n(a maximmn fill of
30 percInt tv!Ytgi I at~u&el at edt and
associagtd+onsafHy-re i/ed cables

n tnt il lQ t .t ' x A 'th
~ uusuu ~ I( ~ Y sl ss Jt I +s t t;st est

percent w)l(be in i al)y reviewed to
ensure tn '

crate above
their qual fi i su i emperature
rating Th IC i fOr thiS
evaluation il e OSE , . IPCEA
P-54-440 and It Egransa n Paper 70
TP-&T-PMR.—

...,.„.... m
S", ....-...

which to evalua e trAy f o ect1ve
action for the 1 owYng'
completed before tt i~o n egin.

I.. ECTG CATO 239 - '1IIT-91
2. ECTG CATO 239 0 - -0

Plk $0NEEHU764
4. ECTG CATO 109.00 -05 for veri ed

cable 0.0.'s

Oesign standard OS-EI . will be
reviSed to include the derating effects
of overfi lied trays in firestops.
COmpletinn Of. ltemS 1-4 abnve Will enSure
that an accurate database exists by which
to I jmi1 grsu f1] lc tn tI n ps'ndntnmninnd
maximum.

41060-1 (12~7)
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+Qo ective AcC10nS

Element 240.0 - Sgk (Continued)

b. Bundling of cables and fireproof
coating app11ed to cables may cause
cable overheating ana insulation
degradation.

b. Tne use of Flau~astic cable coating ceupouna on cables
has been tested by an indepenaent laboratory (Refs. 133
ana 134), and cable aerating values have been
establisnea. TVA has incorporated the derating values
into Design Standard US-E 12.6.3 to be usea for cable
sizing. Since tne values usea in the design standard are
similar to the values established uy test, the
ivylementatiun of the design standard values represents
acceptable practice.

Tnerefore, cables coated with Flamemastic will not be
deg'raded uy overheating, provided the design standard is
properly implemented.

As noted during a field walkdown at tne SJN plant
(kef. 41), sane v4 (480 v) cables were bundled in tne
center of the tray and coated with Flauemastic.
Therefore, tne adequacy of applying ICEA Standards for
the derating of bundled V4 (4BU V) cables cannot be
determined.

CAP/9
'

240 00-Si)N-03 states
an s will be performed to

inq ct on the ampacity of a
c ue d ng the cables in a

o f tra as opposed to
s r~iog than o er the full width,
as e 1 as th ic ion of multiple
coa e r n cable coatings.
The a sis i a d on data on
overfi 1 r ys cu ation
Si)N-E2- tch w a d for SCk
SQNEEBBo d .S 6
lnstallat n ~i G- B will be
revised to ~ins g4 io over the
full tray wi h Ahl d& n es
discovered du n th 1 be
documented on a

c. Uverheat1ng of cables makes
1nstrument read1ngs indeterminate.

c. Because they have low current levels, instrument cables
are not overheated. Therefore, no effect is imposed on
instrument readings by cable heating.

c. None required.

d. Potential cable aamage coula result
from cable pulling in overfilled
conduits, and 1nsulation is damaged
by fishtapes. (Addressed 1n Sequoyah
Element Report 238.1.)

0

41060-1 (12/14/87)
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E)cmcnt 240.0 - k&8

a. Cable ampdcity and cable derating
were not properly cunsiaered (e.gss
overcro~ding of cables, penetration,
ana conduit sealing were not
COnsidered in Cable derdttnnl
Overfi )led conduits iaay cause
insissCt innlisn «n ns l.

~ ( ~ \ u ~ iss Isu ~ i»1) ~

a. Although IvA dmaonstraLCJ by test (kuf. 12)) thaL no
additional cable aerating 'is required for cables
transitioning fire'stops, no eva)u'ation or Lest has been
conducted un overf i I led c»hie .trays in fir«stops. As a
fesu t 0 L C CllrIusnt ullCss ~ ta ~ IlL7 regarding»diuquate
aerating uf installed cables, a TVA ««»io t'ru» w. S. Rauyhley
tu Ttiose Listed (kef. 96) pruviduu direction tur
I«iplementtng a prugra»i tu evaluate cable a»pacity adequacy
of all class IE arid nunc!ass IE power cables routed in
class IE raceways. No specific reuulre«ieiitS,»re ident!fied
in this memo for evaluation of overfilled rdCC«dyS.
Furtheri«urus nO pruurdai fnr !nip le«ieiit Inn tlse IJ!reCL inn in
the memo was identified fur RUN.

The originally issued Uesign.Standards US-E 12. l. I,
US-L.)2.1'2, US-E)2.1.3, and US-F.12.1.4 aid nut furniSh thC
definition dnd information necessary for prop«r application
of the a»ipactty tables. In Septeaiber )gttb, TVA issued
UCS!gn Standard US-E)2.6.3 (Refs 12)»A»»iaC! Ly IdbleS fut
Auxiliary dnd Contrul Po~er.Cables (0-)5,UUOv)," which
voi ud these e isting design standards I:ie n- w star«Ja-J
reflects ttie new t)A cable data stiuwn in busign standaras.
US F12 ~ I ~ I3 and US-E)2. I ~ 14 aS Wel I aS dppliCat iun,fOr
aerating cables w!Lh coating co«pounds. US-E 12.b.3, also
addresses aerating,of cables with tray covers, and provides
multiplying factors for aerating of cables enclosed in
Appendix k fire wrap materials ()!teria'-Lag 330 and 3H).
Hu«e«eg a teSt (kef 12&i) Cnnaurieii by Them«asl Srienrss
Inc. at'Unuerwriters Laboratory (UL) a@teria!neo that fire
A Atu «inn ]t nial »A aA I s, ~ 'I»sl % . I ..I asrr Cc m ue us «I ~ ins=uug»uu suuy ~ dsiu ~ ~ u uer»» ~ ~ ILJ

faCtOrS greater thsui thuSC Iiidicatud in the «m«iu. At this
point, Theraial Science, inc. hds=nuL evaluated the test or
ia»de the results official. Furttieriaure, the coiip)etencss of
records of abandoned cables in raci.'wdyS tids iiOL been
verified Iaduressed i» tnis subcategory reoorts katts !tar
E )ement 239.0), and the related effect of abandoned cables
On m«PdCity is iint Snesrif irally asidiseeeedl !n RLik de«!g!t
duct«aunts.

a. Ttie CAP fOr CAID 240 UU-NPS-01 StateS
ttiat TVA will revie~ the fir'e Stop
configuration and available calculaLions
of fire stop tei«perature rise tu
aetermiiie if the effects of Overfill can
be cdlculdted or if additional fire stop
testing is required to establisti a»ipdcity
dcrating. An »ppropr iate deratinn 'factor
will be aeiermtned to ensure that cables
in an isyerf it lesi f i re SLAA sin Ass ~ ss«Coed

their qualified insulation tet«perature
uus inn, * I i ..., I I. s .. ~ s.

.
~ ss ~ ~ ss» 's s pu«isI ~ ause «I ay« lsldl pa»s
through a firestop and exceed the max!mix»

estab)isried fillwill be aeterna!i)ed. !he
a«4iacity of all cables, safety-related
onu nonsafety-related routed «ith
safetv-related (aSsnciated!I tn these
trayS will be verified uSing the
estdbl!Stied dieras ing dnd US-E12.6.3. All
other power cable trays that pass through
s sre'StupS Wil) tiaVC thesi'r ay fill
froten at or below the iaaximum
estab) istiea value.

Abanduned cables Mill be addressed when
the d«ipaC! Ly study for Wstdt)cd cab)cs
is perfor«iea per corrective action for

-PTR- GLNEEB&605. —Because- uter-db ndoned
cables will contribute no heat- to the
mass, they «is IT edd coniscr vntism Lu our
study. )f TVA chooses to reaove this
conservatism by rei«ovtng the abandoned
cables from the racew'dy fill data, 6

Stuay will be perfurined On the effeCt Of
tt!e !nsulatinsi.Propert.teS of ttie
abandoned cab/es on other cables in the
raceway, -and OS-E12.6.-3swi I I be revised
if abandoned cables are found to have a

Sigriif)Cant, duiuei*SC effeCL Oil Cdb)C.

diaPdC! Ly.

4)060-) )4/8))
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Corrective Actions

Element 240.0 - MBN (Continued)

The CAP for QTD 240 000-MB!I-02 states
that TVA has developed a plan to
Imp)ement the direction given in the
meoorandum to Those Listed from
M. S. Raughley (843 861008 909). This
plan is documented in a memorandum from
J. D. Collins to Those listed dated
10/3)/86 (B2686)03)008). TVA presently
plans to have this work performed by
separate contract to an A/E firm in
conjunction with the Electrical
Engineering Branch's calculation program
being performed as corrective action for
SCRMBNEEB857). Although not specifically
mentioned in Nr. Raughley's memorandum,
the overfil)ed raceway problem was
identified in SCRMBNECB8601 and w5)) be
resolved as part of the corrective action
for that SCk.

The CAP for QTO 240 00-NPS-03 states
that the final test results from
thermo-)ag 330 will be evaluated against
the derating factors shown in OS-E)2.b.3
and the derating factors wi)) be reviSed
as needed. )f the derating factors must
be revised in a manner that casts doubt
on the adequacy of cables already
installed per OS-E)2.6.3, a CARR will be
written and the questionable cables will
be evaluated as part of the corrective
action for the cAI)k. (Testing is being
conducted by UL for TS).)

41060- I ()2/) 4/87)
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Lurrective Act1ons

E)e»wnt 240.0 - 'NN (Continued)

b. Uund ling of cables and fireproof
coating applied to cables may cause
cable overheating and insulation
degradation.

c. Overheat1ng of cables makes
InS'trumaht rakdtagr t AetermtInate

o. T«e use of Yimascu cable coating cumpound un cables has
been tested oy au i«dupe«dent laburatury ikuf. )29), and
Cab)u det'atlng Valuev itaVO Lteen eSLablivbrd. )VA naS
incorporated the derati!tg values irttu buS!t,rt Standard
OS=E)2.b.3 tu ue useu fur cau)» sici«g. «. LI!e resu)L of
multiple appiications on many cables ut- Rl'.«, the vimasco
Coating waS appiieu ist «xCOSS of Lhu 1/4-itte!, LhitknaSS
recQ)tlended'ttttuver, Lne Res iun Sta»ua!'tt u: ov!des
uerating Value. Only up Lu )/4-inoh OI VhaaSCO COaLing.

Bund)1ng of vo)tage levels Vl, V2, a»u Vd cab)es (control
a«d InStrt~~!rot tt!onj fur ease in applica\!uii uf LI»e

fire-retardant coating was approved bj OE !u )YUI
(Reft 130)» but not fot V4 ('Iuv V) and V5 iu.g kV) power
cables (Ref. 131). A wa)kdown by Lite et )ttation team of
4UO V and 6.9 kv Cable trayS prOVided ruaSunaole
aSSuranCe that V4 and Y5 Cab)eS are not bundled In trayS

c. Because of low current levels, lt!sttumunt ao)es are r!Ot
overheated. )nstru!4entat)on c!rcuits are dt:s)oned to be
insensitive to any temperature effects. 11! refore,
instrument readings are not affected by cable heating.

The CAP fur CATO 240 00-RUN-04 states
that )'L'At will eva)uate the cable derating
under Lhe 'EEUts calcu)aLion program using
the Verified Computer Cable KO»ting
Progre>« Verification of the computer
Droorgz wt II ratt»!r i tr ty f t! 1 ta
ver!tied by the closure of SCK

r"~~U«d t t ttt. »au t~ »oat, tng tn tet,ness
will be .1etermined upon verification of
ti!e tray fiii. Lvaluat,ioll atld aiio«ances
for cable derating will be reSolved by
PiR OiNEEUU605 and by SCR RUREEBU51).
once the actual plant configuration "has
been established, those configurations
not covered by Uesigtt Stantiar! OS E!2 6 3
wi 11 be !nCOrpOrated intO the Standard Or
hnr fata ~ tn ..t » A t i ~.. I.ua»un~i iud Ius ~ «rut ~ uau II! ilia Itutlr
ca)cu)ation. As required, appropriate
cor!trois wiii be estabiished by revisio!!
of design output docu:sents.

C. Not!e required,

i. Potential cable damage could result
from cable pulling in overfi) led
conduits, and .insulation 1s damaged
bV fiShtapeS. (AddreSSed in
'this subcategory report, Matts Uar
C1+raart 'J'tu
~ ~ ~II~ auuo ~ ~ /

)1060-1 Ul)
I
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Corrective Actions

E)eiiient 24U.O - BFN

a. Cable ampacity and cable der ating
were not proper)y considered (e.g.,
overcrowding of cables, penetrat3on,
and conduit sealing were not
considered in cable derating).
Uverfi)led conduits may cauSe
1nduction/heat problems.

a. The TVA prograiu to evaluate, reuesign, and test fire
barriers fo)lowing the 1976 fire aL BFN (Ref. 136)
resulteu in tray penetration seals using silicone foam
with a min1mum depLii of 6 incheS, but no maxiaxuu depth
was given. TherefOre, nu evidence exists that a 12-inch
opt1mum deptn of s3)3cunu fuaiu was not exceeded. In a
separate anipacity test of firustop penetrations conduCted
for SI)N and Nun (Ref. 127), using 12 inches of silicone
foam, TvA demonstrateu that no aauit1onal cable derating
is required; ho~ever, no evaluation or test has been
conducted on ovurfi )led catile trays in firestops.

The TVA inemo (Ref. 132) issued to a)1 nuc)ear plants,
proviued direction for implementing a program to evaluate
cable ampacity aaequacy of all power caules routed in
class IE raceways. No specific requirements are
identified in thiS memo for evaluation of ovurfi))ed
raceways. The evaluation team found no evidence that the
correctIve actions identified in PIR BEN EE88605 which
will incluue corrective action "c" (effect of F)aiiiL~iiaSLIc
coating on cable ampacity) as uufinea in CAR-86-0078,
0079, and UUBU nave been iuip)ixiunteu. Alsu, no records
were identif1ed that show tiiat the program as defined 1n

the Pro3ect lnstructIon BFEP-PI-87-22 (Nef. 176i), "Ei)
Project Cable Uerating Program," tias been init1ateu.

Altnough TVA's original design intent anu practice were
to 1ncorporate general industry practices in sizing and
Insta))ation of cable, tiie originally issued Uesign
Standards US-E)2.). I, US-E)2.).2, US-.E )2. 1.3, ana
OS-E12.1.4 d1d noL furnish tne aefinition and information
necessary'for proper application of the aii4iacity tables.
To 1ncorporate subseq'uent auditiona) derating
requireuents identified and accepted by the industry, in
Ug/Bb, TVA issued Uesign Standard OS-E12.b.3, (Ref. 12),
"Anipacity Tab)eS fOr Auxiliary anu Control Power Cables
(0-15,000V)," which voided these existing design

a. Tne CAP for CATO 240 UU-BFN-0) StateS
that imp)ementation of Corrective Action
and subsequent closure of SCNBFNEE88711
will resolve the concerns identifiea in
the prob)mIi description. Corrective
Action for SCRBFNEE88711 imposes Cable
Aa4iacity Evaluation/Ca)culat1ons in
comp)iance »ith OS-E)2.6.3, which
addresses all known Ampacity Berating
Conuitions and considerations including
those addressed by this Emp)oyee Concern
(cab)e/cab)e raceway penetrations,
F)arne'mastic and overfi )led raceways).
Any unrelated nonconformance identified
auring the Ainpacity Eya)uation will be
addressed oy separate CARR.

For further corrective action, also see
MBN Item "a" (240.00 NPS-Ol and -03).

41060-1 ()2/14/87)
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Issues Findings Lorrective Actions

Iement 240.0 - BFN (Cont1nued)

standsrrds The new standard reflects the new IIA.cable
data shown in Ues19n Starnlards US-E)2. I. 13 and
US-EI2. I. )4 as well as application for derating cables
with coating cocpoundS. OS-E)2.6.3 also addresses
derating of cables with tray COverS and provides
mu) tiplysssg faCtor S for dul at lll9 Cabii s OAClosed 'lA
Appendix H fire wrap rrrateria)s (Thermo-Lag 330 and 3N).,
iiowever, a test conducted hy Therma) science, lnc. (Tsl)
at Underwriters Laboratory (UL) (Hef. )28) determined
that .fire'protection material Trrerrrl-.tag 33U may require
deratinO factprS greater iSSan thpke insdioatusl in
US-E)2.b.3. At thiS pOint, TSI haS nOt eValuatedsthetact sss r vslss rhss. ««r ~ it vcr ~ r c ~ ..uc..

~ u \ssl ~ aru ~ ~ r u ~ ~ su sar ~ ucuu sea assu
calcu)atiohs on ~rapping of raceways perforrired, for BFN,
sAC ~ iiusss9 Cssgsssuel Illg challge llut 1Ces rssueu ~ may not
reflect the revised TSI Thermo-Lag 33U deral,ing
va)ues.The extent, of abandoned cables in raceways could
not be verified (addressed in this subcategory report.
Bruwns Ferry E)ement 239.0), anu tne related effect uf
ahandoned cab)essnn ampacitu ic hor cpecifica) iu
addressed in the Browns Ferry. design documents.

Bundling. of cables and fireproof
coatiA9 app)ied to cables may,cause
cable overheating and insulation
degradation.

b. F lamemastic cable coating compounds On Cables tiave been
tested by an independent laboratory (Hef. 134), and cable
derating va)ues iiave been established. TYA lias
incorporated the derating values into Uesign Standard
DS-E)2.O.3. Since the values used 1n the desigrr standard
are in agreement witir the values establ1shed by test, the
Iusp)rssxssntatinn Of the sdecinn Standard uai.sac seprerentr
acceptable practice for derating cables covered with
~ ~ asslasssas t s C ~ ~ s sc ~ s Su I t 0 s imsii I t Ip IC apjr I Ic at 1 onis ori many
CableS at'BFN, the FlamemaStIC COating waS aPP)ied in
excess of the I/4-incii thickness recomaended; however,
tne revised standard provides derating up to 2 inches of
Flamemastic coatIng and it is very unlikely that this
tn1CkneSS WaS eVer OXceeded eVen Wltrs inultiple
applications of the rrraterlal. Therefore, review of cable
a«4racitieS for liiStal)eu Cau)es iss aCKiruansCC with
currerrt deratiny facturs in OS-E)2.6.3 for F larnemastic
shou)ii sat,isfy the concern.

b. the CAP for CATO 24U 00-BFH-02 states
that Irrrplementation of Corrective Action
and subseauent closure of SCHBFHEEBBlll
wi II resolve the cuncerns identified in
the prohlem drsScrlnt ion r'ns.rect iva
Action for SCRBFHEEBU7) I 1mposes Cable
ss

' . I l. r II s ..s c — s-susyau sic Lva suav russ/uaruu lar, lull% III
compliance with OS-EI2.6.3 Rl which
aaoresses a)1 known Ampacity Berating
Conditions and considerations inc)uding
those addressed by this Employee Concern
(Flarrremastic and overfi )led raceway).
Any unrelated nonconformance identIfied
dus ing the assspaCItu Euaisuatien iil ha

addressed by separate CAI)R.
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issues Findings Corrective Actions

Element 240.0 - BFN (Continued)

c. Overheating of cables makes
instrument readings indeterminate.

NOTE: The following 1ssues from
these concerns are addressed in
another report:

Potential;cable damage could result
from cable, pul ling in overf1l led
conduits, and 1nsulation is damaged

by fishtapes (addreSsed 1n

this subcategory report, Browns Ferry
Element 238.1.)

The extent of the effect uf the Flaoenastic coating on
existing cable mnpacity has also been evaluated by an
independent contractor (kef. 136); nowvver, no detailed
verif1cation of the accuracy of the contractors report
was performed oy'he evaluation team. Furthermore, no
corrective action fur resolving the findings of the
report was identified.

Bundling uf voltage levels Vl, V2, and V3 cables (control
and instrumentation) for ease in application of the
fire-retardant coating was approved by OE in lg81, but
not for V4 (4BU V) and VS (4 kV) power cables. A
walkdown (Hef. 131) by the evaluation team of 480 V ano
4 kV Cable trayS prOVided nO evidenCe Of bundled CableS
in trays; ho~ever, because of physical access
restrictions ano the excessive F lamemastic coating of the
cables, this could not be verifiedi

c. Because of low current levels, instruvent cables are not c. None required.
overheated. instrumentation c>rcuits are designed to be
insensitive to any tenperature effects. Therefore
instrument read1ngs are not affected by cable heating.

i
41060-1 (12/14/87)
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Issues F1ndings Corrective Actions

lement 240.0 - BUI

Cab)e.ampacity and cable derating
were not properly considered (e.g.,
overcrowding of cables, penetration,
ana conduit «ea) inn»»»»'e not
cons1dered 1n cable derating).
i! .» C«!1 a 'i.. ~~v~> ~ »»!«M cor!Moins eay cause
induction/heat prob)ems.

BLN

a. TVA demonstrated by test (kef. 127) that no aad1tional
cable derating is required for penetration/fire seals
using )2 inches of si)icone foam. C. Suduutn confirmed
(kcf 178)that jiui!etratiun/fire seals at BLII w'Ill be
installed in accordance with those tests and the sealing
methods shown on current BLH draw1ngs.

A TYA meaio froe w. s. Haughley to Those Listed (kef. )ll)
pi'ov1ded direction to all n»»clea»»»)a»ts fo
a prOgiam tO eValuate Cab)e ampaCity adequaCy Of all
p .er cables routed ln class )E raceways. Tiie evaluation
team found no evidence that the corrective actions
ideni.ified in PIR GEH tEBBb05 have been iep)eeented.

The original)y issued Design Standards US-E)7.).),
US-E)2.1.2, US-E)2,1.3. and DS-E)2.1.4 uia not furnish
the definition and inforeat1on necessary for proper
appliCat1On Of the ampaoity tau!eS. In 09/86, TVA ISSued
Design Standard DS-E)2.6.3 (Ref. 12), "Aepacity Tab)es
f r Auxi) a J and Cont o) Power Cables j0-)5 OOOV)

wn1ch vo1ded these existing design stanuaras. The new
standard reflects tne new fpt cable data shuwn fn Des39n-
StandardS US-E)2.).)3 anu US-E12.1.14 aS we) l aS
application for derating cables with coating compounds.
OS-E)2.6.3 also adaresses deratinu of cab}e«sw!th tray
covers and provides multiplying factors for derating
! si»)»»«nn» ln«»»»! «i» 4»»»»~< H <ir wr materia)s-—
(Theriiio-Lag 33U anu 3H). However, a test conducted by
Tsl at UL (kei ~ I28) iieteenined that fire protection
material Therma-Lag 330 eay require aerating faCtOrS
9reater than those indicated In US-E)2.6.3. At this

.point, TSI has not evaluated tne test or made the results
offic ia ).

BLN

a. The CAP for CATD 240 00-BLN-01 states
that the meir!o from M. S. Raughley .to
Those Listed [843 86)008 909) and PIR GEN

EE88605 and Plk BLN EE88628 referred to
in the CATO audres« ttie cable a!i!!!acit»!
issue on the basis of Design Standard

Planis hiave been developed to address this
issue along with other cable 1ssues. See
iaemo from E. U. Nassey to W. S. kaughley,
dated 07/)5/87 1821 870715 0011. This
memo requests that BLN be exeupt from
walkdowns to deteenine cable nrofiie« of
each cable tray segment or conduit, as
«tat» a $ n t!»»»»»»»»»i f» oi» U «P»»I 1 ~

Tnose Listed, dated 04/03/Ul
(843 870409 908)

Tne Beilefonte Coeputer ized Cable Routing
Systee (CCRS) data base agrees with the
design drawings and iiieets a)1
requirements re)ateu to tray aiuLcondu5t
fill. Al) ottier cable ampacity related
corrective acth;ns willbe carried out as
stated in the referenced documents.

Plk GEN EE88605, PIR BLN EE88605, and PIR
BLN EE88628 w11) track this issue until
it is resolved.



Issues

ATTACNNENT 8
SUSARZ TABLE OF SUBCATkGURY ELMNTS

SUBCATEGORY 26bOU

Findings

REVISION NUHBER: 5
Page 8-53 of 53

Corrective Actions

EIeaent 240.0 - BLN (Continued)

PIR BLN EE88628 (Nef. 181) states that a rev1ew of class
IE power cables at BLN 1dentified some pulled cables that
are not in compliance with the ampacity tables of
DS-EI2.6.3, Rl. An analysis of cable anp~cities will be
performed by TVA to resolve this problea.

The number of cables deleted from the cable schedule, but
not removed from the raceways, could not be verified
(addressed in this subcategory report, BLN Element
239.0). In addition, the related effect of abandoned
cables on ampacity is not specifically addressed in the
BLN design documents.

the potential overfill of v4 (48U v) cable tray crosses
and its possible effect ou cable ampacity is not
addressed in BLN documents. The Statements made in the
unissued advance PIR BLN EE88702 ~ RID could not be
verif1ed. No documents with instructions For cable
routing through cable tray crosses or with restrict1ons
on the use of cable tray crosses were identified
(addressed 1n this subcategory report BLN Element 238. 1,
item a).

b. Bundling of cables and fireproof
coat1ng applied to cables may cause
cable overheat1ng and insulation
degradation.

c. Overheat1ng of cables makes
instrument readings indeterminate.

b. TVA has replaced cable types CPJ ano CPSJ ~ "hich were
installed in cable trays in Category I structures, with
cables that are qualified to IEEE 383-1974 flame test
requireeents. Fire-retardant cable coatings will not be
used at ULNA because installed cables meet the
requirements of IEEE 383-1974.

A walkdown (Nef. )31) conducted by the evaluation team of
V4 (480 V) and v5 (6.9 kV) cable trays prov1ded no
evidence of bundled cables in trays.

c. Because of low current levels'nstrument cables are not
overheated. Instrumentation circuits are designed to be
insensitive to any te«perature effects. Therefore,
Instrmnent read1ngs are not affected by cable heating.

b. None required.

c. None required.

41060- I ( I2/14/8>)3
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31.

32.

33.

34,

TVA. cable pull card samples, (07/06/78)

Sample printout of WBN cable schedule, voltage level 4A, page 17,
(01/29/87)

Review of cable installation records (e. g., pull sl ips, cable tests) and
personnel interview (including electricians and former. gC inspectors) at
SON by 0, Knudsen, Bechtel, between 10/13/86 and 10/24/86, IOM 521 and
522

Sample printout of conduit and cable schedule for BFN unit 3 KXBFROUT,
(ll/13/86)

Cable Trays and Conduit (Partial) Schedule Bellefonte Nuclear Plant-
Computer, Printout Cable Tray Segment with Cross-Sectional Area Tray
Fill, and Printout of Cable Trays with Included Cables, (05/26/87);
Conduit Overfill and Conduits with Included Cables, (05/29/87)

Conduit and Cable Schedule Sequoyah Nuclear Plant - Computer Printout
Cable Tray Segment with Cross-Sectional Area Tray Fill - Received
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35.

36.

37.

Conduit and Cable Schedule Browns Ferry Nuclear Plant
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Field walkdown performed by J. Wheeler, Bechtel, trip
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Field walkdown performed by J. Wheeler, Bechtel, trip
(03/11/87 through 03/13/87)

- Compute r
Tray Fill-

report BLT 177

report BLT 168,

38.

39.

40.

41.

42.

Field walkdown of cable tray penetrations, performed by 0. Knudsen,
Bechtel, between 11/04/86 and 11/06/86, IOM 565,'ll/10/86)

Additional information on field walkdown conducted by J. Wheeler
(Bechtel),, reported by trip report BLT 177, (04/16/87), IOM 909,
(06/16/87)

Field walkdown for Element 240.0 BLN conducted by S. Mabie, Bechtel,
IOM 1026", (05/27/87)

Field walkdown for Element 240.0 SgN conducted by J. Wheeler (Bechtel)
and G. Bell '(TVA), BLT 106, (10/09/86)

Field walkdown conducted by J. Wheeler (Bechtel), and 0. Vinediver and
K. Bishop (TVA), trip report BLT 168, (03/11/87 through 03/13/87)
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Penetrat;ions," Amendment 0 I

TVA memo from W. S„Raughley to Thos'e Listed, "To All Nuclear Projects-
Coordinated Respon. e to Cable Routing'SCRs,'" [B43 8'60929 904], (09/1?9/86)

Significant Condition Report WBN EEB8589', Rev. 0 and SCR WBN EEB8590,
Rev. 0, "Cable Weights and Outside Oiameters Not Available From QA
Sources„" ([843 851231 925], and (B43 851,231 928],, (12/31/85)

TVA memo from W. S„Rauqhley to J. A. Raulston, "MBN Non-QA Cable Oata
Used in Calculations," [B43 860602 907], (05/29/86)

53.

54

'5.

TVA Nuclear Safety Review Staff Report I»85-06-WBN, "Investigation of
Employee Concern Reqarding'able Routing, Inst;al'lation and Inspedtibn
WBN," [Q01 850709 051'], (07/08/85)

TVA memo from R. L„Gridley to W. C. Orotleff,,'NRC Request for
Informat:ion Concerning Cablle Pullirig and Ca'ble Bending Radii,"
[L44 860808 803], (08/08/86)

TVA lett;er from R. L. Gridley to NRC, "Sequoyah - Cable Pullinq
Questions,"'L44 861031 811], (10/31/86)

An
'at

'6.

.TVA memo from F. W„ Clhandler to Those Listed, "Potential Generic
Condition, NCR 6347, (Excessive Conduit Bends," [825. 851031 008],
( 10/31/85)

57.

58.

Franklin Resear ch Institute, Technica'I Evaluat:ion Repor t„"Evaluation
Sequoyah Unit 1 and 2 Cable Pulling and Bend Radii Concerns,"
TER-C5506-649, (early,l9'87)

TVA, SQN, Generic Concern lask Force-Report„'l'Overfill of Cable Trays
and Conduits, Rl," (26 concerns), (05/20/86)

of '
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59.

60.
'I

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

WBN NCR 6347, "Excessive Conduit Bends," Rev. 0, (09/27/85)

TVA memo from McCloud to Those Listed, "Cable Pulling Practices at
Sequoyah Nuclear Plant {SQN)," )L33 861020 800], (10/20/86)

TVA memo from Oenise to Abercrombie, Sequoyah Nuclear Plant (SQN)
Generic Concern Task Force (GCTF) Report "IEEE Standards Not Included in
Electrical Procedures," Employee Concern IN-86-259-Xll,
[T25 860604 984], '(06/04/86)

Review of the Engineering Oesign Condition Adverse to Quality (CAQ)
.Oatabase, search for "Cable" as of 10/31/86 by M. Ibanez, Bechtel, IOM
567, (10/31/86)

Corrective Action Reports BF CAR 86-0078, -0079, and -0080, (04/17/86)

Corrective Action Report (CAR) 81-35, (02/18/81)

TVA memo from J. E. Law to Those Listed, CAR 86-0078, -79, -80,
"Potential Generic Condition Evaluation," {L16 860527 828], (05/27/86)

Report of the Bellefonte Electrical Evaluation (BEE) team (Ol/85)

TVA memo from W.'. Raughley to Those Listed, "Corrective Action and
Samolinq Proqram for Electrical Cable Amoacity," [843 861008 909],
( 10/07/86)

TVA memo from W. S. Rauqhley to Electrical Enqineer inq Files, "Summation
of Cable Pressure Issue," [843 860710 905], (07/08/86)

TVA Employee Concern Special Program Report 10900, Rev. 0,
[T25 870206 832], (01/23/87)

TVA memo from J. C. Standifer to L. S. Cox, "Bellefonte Nuclear Plant-
Sidewall Pressure Concerns of Presently Installed Cables,"
[821 851016 002], {10/16/85)

TVA memo from H. L. Abercrombie to Those Listed, "Sequoyah Nuclear Plant
(SQN) - Loading of Cable Trays and Fire Stops/Pressure Seals,"
[L04 850220 930], (02/21/85)

TVA, SQN, GCTF Report, "Overfill of Cable Trays and Conduits," Rev. 1,
(05/20/86)

NSRS Report No. I-86-251-SQN, Attachment 1, Review of Generic Concern
Issue, "Electrical Cables," {02/18/86)
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74.

75.

76.

77;

78.

7q

80.

81.

82.

83.

84.

TVA memo from J. S„ Wigington to Electricali Engineering Files, Factoryi
Mutual Research Report No. J. I. OFOQ5 AF, "Examination of'he Eff'ect of
Vimasco Cable Coating No. 2-8 on Ampacity in Cable Trays„" (12/19/80),,
[B43 86012'1 947], (Ol/22/86)

Letter from R. L. Gridley, TVA, to B. J. Youngblood, NRC., "In the Matter
of the Tennessee Valley Authoir ity Oocketi Nos. i50 327 and 50-328," cable
pulling questions [L44 861031 811], (10/31/86)

Telecon between J. Wheeler,, Bechtel, and J. Prince,. TVA, SQN, Review of
actual tray filll'uantities versus cable schedule printouts, IOM 320,
(10/16/86)

Bechtel meimos from O. Knudsen to I. Oon-Ooncow regarding review of cable
installation records and persionnel interviews„"Summary of Interviews
Conducted with Fiesponsible Individuals Concerning Cable Pulling
Practices Past and Present at the Sequoyah Nuclear Plaint,," IOM 521

(12/04/86); "Megger Test Records," IOM 522 (01/09/87)

Condition,Adverse 'to Quality Report (CAQR) WBT870152, "Computer Reslideht
Cable Mark Number IData Not Verif.ied and Controlled," Rev. 0,
[T42 870410 960], (04/09/87)

Significant C'ondition Report - SCR WBIVECB8602,, "Oata Files Have No

Protection From Oeliberate/Inadvertent Oeletic)n," Rev. 0,
PB42 860707 008]s (07/03/87)

Problem Ident, ification Report (P IR) WBNFEB8605, "Computer-Routed Cable
Lengths Are Inadequate f'r OE Calculations Required to Sup'port
Electrical Oesign for Watts Bar Nuclear Plant.," (B43 860117 915],
(01/15/86), ('B43 Bi60305 905]

Condition Adverse to Quali'ty Report (CAQR),WBF87003'O,,Watts Bar Nuclear
Plant - Units, 1 and 2, '"Computer Software Not Verified," Rev. 0

[805 870408 CI01], (04/07/87)

TVA memo from Roberts to Vineyard. LB42 851021 004], "Sequoyah Nuclear
'lantUnits 1 and 2 - NCR SQNECB8501 - Verification of'omputer Cable

and Raceway Prograims and Oata," (10/2'1/85),', [attachment NCR
SQNECB8501''842

850412 CI04), (04/11,/85)]

Significant Cbndition Report SCR SQNEEB8601 RO, '-'Cable Weights and
'utsideOiameters,Not Alai lable from a QA Source," [843 860117 919],

(01/17/86)

Significant Condition Report SCR SQNEEB8602 RO, "Computer-Routed Cable
Lengths Are Inadequate f'r OE Cailculations Required to Support
Electrical Oesign for Sequoyah Nuclear Plant," $843 860123 902],
(01/23/86)
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

TVA memo'rom Roberts to Wilson, (B42 860707 005], "Sequoyah Nuclear
Plant Unit 1 and 2 - Significant Condition Report (SCR) - SgNCEB8602
RO," [842 860707 006] "Data Files Have No Protection From
Deliberate/Inadvertent Deletion," (07/07/86)

TVA memo from Johnson to Raughley, "Evaluation of Computerized Cable
Routing Systems Final Report," fB42 861229 006], (12/29/86), and
attached "Evaluation of Computerized Cable Routing System Final Report,"
(11/01/86).

TVA memo from W. S. Raughley to Those Listed, "All Nuclear Projects-
Coordinated Response to Cable Routing SCRs," [B43 860929 904], (09/29/86)

TVA memo from Roberts to Beasley, Browns Ferry Nuclear Plant Unit 3-
NCR BFNECB8501 - Verification of Computer Cable and Raceway Programs and
Data," [B42 851021 005], (10/21/85), [attachment NCR BFNECB8501-
(B42 850415 002), (04/12/85)]

Significant Condition Report - SCR BFNECB8602, "No Engineering Procedure
for Cable Schedule Development," Rev. 1, [822 870202 004], (02/01/87)

Significant Condition Report (SCR) - BFNECB8604, "Data Files Have No

Protection From Deliberate/Inadvertent Deletion," Rev. 0,
[842 860707 004], (07/27/86)

Problem Identification Report PIR BLNECB8605, "Data Files and
Controlling Documentation Do Not Comply With The gA Requirements of
Procedure ECB-EP 28.01," Rev. 0 [B42 870501 008], (04/29/87)

Significant Condition Report SCR BLNEEB8548, "Computer-Routed Cable
Lengths Are Inadequate for OE Calculations Required to Support
Electrical Design for Bellefonte Nuclear Pl ant," [843 851224 930],
(12/24/85)

Black E Veatch Finding Report G901, (ll/02/82)

Nuclear Safety Review Staff Report I-85-569-WBN, "Cable Overheating and
Fire Retardant Coating," (1 1/20/85)

TVA memo from W. S. Raughley to Those Listed, "All Nuclear Plants-
Pr oblem Identification Report PIR GENEEB8605," [B42 860808 908],
(08/06/86)

TVA memo from W. S. Raughley to Those Listed, "All Nuclear Plants-
Corrective Action and Sampling Program For Electrical Cable Ampacity,"
[843 861008 909], (10/07/86)

Nuclear Safety Review Staff Report I-85-766-SON, "Proper Cable
Oerating," (03/07/86)
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98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Nonconformance Report MBN ECB8501, "Computer Programs Used to Update
Electrical, Cable, Conduit and Tray Computer'iiles, No Documentation
Availabl,e," [842 850408 001], (04/08/85)

TVA memo Cantrell to Mason,, "Evaluation of the Adequacy of Installed
Class lE Cables," i.843 851203 915], (12/02/85)

TVA comiiuter printout, "Cable and Damages," for RIMS f'ile (1976 to
present)

'onconforming Condition Report 1463R, "Cable Insulation Damaged Durinq
Pulling Operation," [IrlBN 8304'l7 025], (0'4/02/79)

Design Procedure for Routing and Loading Cables on Cable Trays,
('no'rocedur

e number), [870 851I005 102], (10/Ol/70)

Significant Condition Report (SCR) BFN ECB8601, "Cable Tray Fill 'Design
Criteria Exceeded," Rev. 0„[842 860707 010], (07/08/86)

Significant Condlition Report (SCR) BFN EEB8602, "'Use of gA Design Input
Data to Develop Design of Structures and Systems," Rev. 0,
[843 860128 916'l~ ('01/28/86)

TVA memo from M. S., Rauqhley to Thbse Listed, "Cable Sidewall Pressure
(SWP)," [B43 860626 931]l, (06/23/86)

Telecon from S. M. Mabie, Bechtel, to R. Haqgerty, Bechtel,
penetrations/fire seals, IOM 1044 (05/29/87)

Telecon from S. M. Mabie, Bechtel, to R. Haqgerty, Bechtel, cables
routed outside tray siderail, IOM 1073, (06/01/87)

108.

109.

Field walkdown for Element 240.0 SON performed by J. Wheeler,
and G. Bell, TVA, I3LT-106, (10/09/86)

S(|N Drawing 45N881-12, "Conduit & Groundinq Cable Tray Single
Voltage Level 10, 11," Rev„ 5, (05/01/85)

Bechtel,

Line Node

S(|N Drawing 45N881-17, "Conduit & Groundinq Cable Tray Single Line Node
Voltage 4, 12, & 13 (480V)„" Rev. 4, (05'/01'/85)

SON Drawing 45N881-18, "Conduit & Ciroundinq Cable Tray Single
Voltage Level 4,, 12, & 13 (480V)," IRek. I3, (05/01/85)

SgN Drawing 45N881-21, '"Conduit & (iroundinq Cable Tray Sinqle
Voltage Level 3„ 10, & ll," Rev. 6) (05/01/85)

Line Node

Line Node

110. Significant Condition Report SCR S(NECB8601, "Cable Tray Fill
Criteria Exceeded'," Rev. 0,, [B42 860707 014], (06/27/86)

Oeligh

SgN Drawing 45N881-22, '"Conduit & (irounding Cable Tray Single. Line Node
Voltage Level 3„ 10, & 11," Rev; 3) (05/01/85)
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Significant Condition Report - SCR SQNEEB8620, Rev., 1, "Cable Tray
Loading" (No method of tracking or identifying abandoned cables in cable
trays), [843 860410 910], (04/10/86)

Significant Condition Report (SCR) .WBNECB8601, Rev. 0, "Cable Trav Fill
Design Criteria Exceeded," Rev. 0, [B42 860707 016], (07/03/86)

TVA memo Beasley to Chandler, Myers, Raulson,'"DQA/PEB Audit
POE-A-85-0003," [805 850417 005], (04/17/85)

TVA memo Bonine to Crittenden, "Deviation Report (OR)
POE-A-85-0003-004," [C01 860128 002], (01/28/86)

Significant Condition Report (SCR) WBNEQP8624, "Identification'and
Control of Material, Parts, and Components," [871 860619 004], (06/18/86)

Significant Condition Report (SCR) WBNEQP8625, "Identification and
Control of Material, Parts, and Components; and Environmental
Qualification of lE Devices," [B71 860617 002], (06/18/86)

Significant Condition Report (SCR) WBNEQP8626, Rev. 1, "Identification
and Control of Material, Parts, and Components; and Environmental
Qualification of lE Devices," [871 860619 002], (06/18/86)

Significant Condition Report (SCR) WBNEQP8627, "Environmental.
Qualification of lE Devices," [871 860619 007], (06/18/86)

TVA memo from Rayfield to Cottle, "Watts Bar Nuclear Plant - Units 1 & 2

Significant Condition Reports WBNEQP8624, WBNEQP8625, WBNEQP8626,

WBNEQP8627, WBNEQP8628," LB26 860718 001], (07/18/86)

Significant Condition Report SCR BFNEEB8601, Rev. 0, "Computer-Routed
Cable Lenqths Are Inadequate for OE Calculations Required to Support
Electrical Design for Browns Ferry Nuclear Plant," [B43 860115 940],
(01/15/86)

TVA memo from Stapleton to Lewis, Engineering. Report BFNECB8601, "Cable
Tray Design Criteria Exceeded," [822 860723 009], (07/23/86)

Significant Condition Report SCR BFNECB8602, Rev. 0, "No Engineering
Procedure for Cable Schedule Development," [B42 860707 011), (07/03/86)

Significant Condition Report SCR BLNECB8603, Rev. 0, "No Requirements
for Verification of Conduit Schedule Input Sheets," [842 860707 020],
(07/07/86)
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124.

125.

126.

127.

128.

129.

130.

Significant Condition Report SCR BLNEC88604 Rev. 0, "Verification and
'ocumentationfor the. Belliefonte Cable Routing Syst: em,,"

[842 860829 004]s (08/27/86)

TVA memo Beasley to Chandler, Myers, 'Raulson, "OQA/PEB Audit
POE-A-85-0003," LB05 850417 005], (04/17'/85)

Telecon from J. Wheeler„Bechtel, to D. Evans, TVA, Element 239.0 BLN,

IOM 1100, (06/02/87)

TVA memo f'rom Killian to Chandler, "Watt:s Bar Nuclear Plant - Sequoyah
Nuclear Plant Units 1 and 2 - Cablie Sleeve Penetrat:ion Tests,"
LWBN 761111 013], ( 11/09/76)

Mailqram R'l. Feldman t:o 13echtel Power Coirp.,Re: Thermo-Lag 330,
( 10/02/86)

TVA memo from J. S. WiqingtorI to Eileatricail Engineering Files, Factory
Mutual Research Report J. I. OFOQ5,.AF,, ",'Examination of the Effect of
Vimasco Cable Coat,ing No. 2-8 on Ampacity in Cable Trays," ( 12/19/80)~
[843 860121 947], (01/22/86)

TVA Oesiqn Information Request, from J. E. Wilkins to R. W. Cantrell,
"Cable Grouped in Tray and Coated,'with Vimasco - Design Information
Request, (DIR) - No. E-55," LWBN 810427 '101], (04/27/81)

131. TVA Design Information IRequest - Wilkins to Cantrell [WBN 810729, 162]„
"V4 Voltaqe Lievel Cab'le Grouped - Oesiqned Information Request (OIR)-

No. E-.'i6" (07/29/81). ,'Res,ponse ta DIR $SWP 810902 028]

132.

133.

134.

135.

136.

TVA memo from W. .'i. Raughley to Th'ose Listed, "All Nuclear Plants-
Corrective Action and Sampling Program for;'Electriaal Cable Ampacity,"
[843 861008 '909'], (10/07/86)

Joslyn Research Gentler, "Test, Repdrt - The EffeCt Of Flamemastic 77 Fire
Protect:ive Coat,ing on the Ampacitg of A Grouped, Power and Contral Cable
Assembly Testedl far the Flamemaster torpor,ation, Sun Valley, California,
Test Number 77-098," (09/09/77)

Joslyn Corporation, "'Test Report of The Effect of IFlamemastic 71A hand

Flamemastic 77 Fire,'Protective Coatings'n the Ampacity of a Grouped
Power and Contr'ol.Cable Assembly Tested far the Tennessee Valley
Authority, Knoxvi'Ile, Tennessee, Test Number,85~033," [843 860407 903],
(04/08/86)

TVA, BFN, Recovery Plan (Procedure) "Oesiqn Changes for the Recovery
from the IFire of March 22„1975,"',Rev.,4,',(01/07/7'6)

United Engineers and Cainstructars, Inc., letter to W. S. Rauqhley of
TVA, "I:.valuation of the. Ei'feat of ~Flamemastic Coating on Cable Ampaciity,
for TVA, BFN, Units 1, 2, and 3," [822 870226 016], (02/25/87) I ~ „
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137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

Field walkdown for Element 240.0 BFN, by S. Mabie (Bechtel), IOM 906,
(04/18/87)

Electrical Design Standard, DS-E13.1.4, Rev. 1, "Conduit - Maximum Cable
Diameter for Various Rigid Steel Conduits," (08/24/83)

Design Criteria SON-DC-V-11.3, "Power, Control and Signal Cables For Use
in Category 1 Structures," Section 6. 1.2, "Conduit Loading," Rev. 5,
(09/30/86)

National Electric Code

TVA memo from E. R. Ennis to D. N. Lake, "WBN NCR W-283-P,"
LT01 860909 915], (09/08/86)

ONE Calculation WB EPVAR 8608003, "Resident Data - Cable Travs; Maximum

Allowable Cross Sectional Area and Cable Weight," [826 860825 047],
(08/25/86)

OE Calculation WB EPVAR 8603006, "Sidewall Pressure of Class lE Cables
in Conduits," Rev. 1, [826 860828 001], (08/28/86)

TVA memo from C. H. Sudduth to Electrical Engineering Files, "Evaluation
of Adequacy of Installed Class lE Cables," [B43 860331 916], (02/28/86)

WBN Modifications and Additions Instruction MAI-14, "Installation and

Inspection of Electrical Penetration Pressure Seals, Fi e Stop Barriers,
and Flame Retardant Cable Coatings," Rev. 6, (02/25/86) I

Significant Condition Report (SCR) BFN EEB 8631, Rev. 0,
[822 860703 004], (07/03/86)

Condition Adverse to guality Report (CARR) BFP 870294, "No Provision to
Prevent Cables from Being Installed in Raceways and/or Cable Tray
Penetration that Appear to be Full of Cables," Rev. 0, [R76 870807 927],
(08/07/87)

BFN Mechanical Maintenance Instruction 75 (MMI-75), Rev. 2,
"Installation and Repair of Penetrations and Fire Stops," (01/30/87)

BFN guality Control Instruction (I)CI-5.1), "(}uality Control Instructions
for Pressure Seals and Fire Stops," Rev. 0, (Ol/13/87) I

BFN Sut veillance Instruction (SI.4.11.E.3), "Visual Inspection of
Electrical Penetrations in Fire Barriers," Rev. 1, (10/29/86)

Problem Identification Report PIR BLN EEB8601~ [B43 860116 934],
(01/31/86)
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152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

Problem Identification Report PIR BLN EEB 8702, [B21 870327 0141j,
(03/27/87)

BLN General Oesign Criteria N4-50i0787,i "Power, Control, and Siqna'1
Cables for Ulse in Category I Structures,." Rev. 2, (03/09/84)

BLN Quality Control Procedure QCP-3.34, "Electricail Cable Installation
(Pulling)," Rev. 4, (04/06/87) I

NRC letter 4.o S. A. White, "Report Nos. 50-438/86-01. and 50-439/86iOli," i

LAOZ 860317 016], (03/1I1/86)

Nonconforming Condition Report (N(~:R)~ 4254,~ [CZO 860402 132], (03/20/86)

Problem Identification Report PIR BLIN EEB8518, LB43 850927 902]J
(09/18/85)

Nonconforming Condition Report (NCR) 2987, [BLN 840412 109], (03/19/84)

Chemtrol Corporation Test Report, "Floor Slab Fire Test," (10/28/75)

Factor Mutual Research„ "Fire Endurahce Tdst'n'dnetration Sea'I Systems
in Precast Concrete Fl<>or Utilizing .Silicone Elastomers," (10/28/75)',

TVA "Browns Ferry Nuclear Plant Oesign Changes for the Recovery from the
Fire of March 22, 1975;," Rev. 0, (06/09'/75); Rev. 1, (07/10/75) „'ev., 2,
(08/14/75); Rev. 3, (12/09/75); .and IRev 4, (01/07/76)

BLN Quality Control Procedure OCP-5.18, "Firestops, Moisture, Pressure
and Radiation Seals," Rev. 10, (06/14/85) I

Surveillance Instruction 13LSI-4.7,.12.a, ",Fire.Barrier Penetration-
18 Month Inspection," Oraft, (01/ll/85)

SQN Significant Condition Report (SCIR) SQNCEI38622, Rev. 1,
[825 Bi60925 004], (03/10/86)

Oesign Criteria SQN-OC-V-1.3.4, "Cateqoryll Cable Tray Support Systems,'"
Rev. 0, (08/'20/75)

SQN Modifications and Additions Instruction'M&I-13, "El'ectrical
Pressure Seal, Firestop Barrier and Flame Retardant Cable Coating,"
Rev. 6, (Ol/28/85)

TVA memo from Raughley to Those Listed, "All Nuclear Projects-
Coordinated Response to Cable Routing SCR.;" [843 860929 904], (09/29/86)

OE Calculation,, WBPE 0018601004, "125V OC Vital Control Power System
Oesign Verif'ication Vo',Itage Analysis," LB26 860228 Oi2], (02/28/86)

OI

~li
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169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

Memorandum from R. C. Parker to H. C. Johnson, "Engineering and
Construction Monitoring and Documentation (ECM&0) Proqram,"
[L17 870203 802], (02/04/87)

Design Criteria WB-DC-30-4, "Separation of Electrical Equipment and
Wiring," Rev. 4, [B42 851030 508], (10/03/85); Design Criteria
WB-DC-30-5, "Power, Control and Signal Cables for Use in Cateqory I
Structures," Rev. 2, [842 850619 502], (06/05/85)

TVA memo from W. S. Raughley to Those Listed, "All Nuclear Projects-
Coordinated Response to Cable Routing SCRs," [843 860929 904], (09/29/86)

TVA memo from Jones to Mullin, "Browns Ferry Nuclear Plant - Corrective
Action Report (CAR) BF-CAR-81-035-0T," [832 860207 946], (02/05/86)

TVA memo from W. S. Raughley to Those Listed, "Policy Memorandum
PM 87-26(EEB) Rl-Cable Length Values Used in Electrical Calculations,"
[843 870316 905], (03/11/87)

Division of Nuclear Construction Procedure Manual DNC-GCP-4.5.16-01,
"Control of Safety-Related Software," Rev. O-Bb, {Preliminary], (no date)

Electrical Design Standard DS-E12.1.13, "Cable, Class lE Cable ODs and

Weights," Rev. '0, f805 860423 501], (04/15/86); Electrical Design
Standard DS-E12.1.14, "Cable, Class NC Cable ODs and Weiqhts," Rev. 0,
[805 860429 505], (04/15/86)

TVA Project Instruction BFEP-PI-87-22, "Eg Project Cable Deratino
Program," Rev. 0, (03/18/87)

TVA memo from W. S. Raughley to Those Listed, "All Nuclear Plants-
Corrective Action and Sampling Program For Electrical Cable Ampacity,"
[843 861008 909], (10/07/86)

Telecon between S. Mabie, Bechtel, and C. Sudduth, TVA, Information on

Firestop Tests Applicable to BLN, IOM 1019, (05/21/87)

Franklin Research Institute, Technical Evaluation Report, "Evaluation of
Sequoyah Unit 1 and 2 Cable Pulling and Bend Radii Concerns,"
TER-C5506-649, (early 1987)

Surveillance Instruction SI-233.2, "Visual Inspection of Penetration
Fire Barriers - Electrical," Rev. 0, (10/02/85)

Problem Identification Report PIR BLN EEB8628, [B21 870220 012],
(02/20/87)
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