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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 ampac1t1es. The adequacy of cable ampacity calculations has also
been raised 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 Documentation
(ECM&D) programs, lacked verification detail to assure cable 'separation,
calculation of raceway fill, rejection of erronecus input, and rejection of
cables routed in overfilled 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
" lack of verification in the cable routing programs and the lack of QA
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 detail 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
routing, problems with'raceway overfill, undetected cable damage, and improper
cable ampacity all could have adverse 1mp]1catlons for safe plant operations.
The negative findings for this subcategory center around the Tack 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 Documentation" 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 major findings can be summarized -as follows:

0 Regarding the computerizéd-cab]e program, verified cable data will
be reloaded into the verified program with recalculated raceway fill!
as output. Errors and rejections will be analyzed and corrected.

o} To address the raceway overfill problem, some tray inspections will
be performed to verify computer- generated‘fill data.. The tray fill
tracking system will be verified.! Nuclear Regulatory Commission
(NRC) concurrence will be sought to responses on cable s1dewa]1
.pressure and potential cable damage questions. L Lo

o To verify cable ampac1t1es and evaluate cable deratlng in overfilled
trays, a sampling ptogram will be implemented. ‘

The evaluation at the subcategory level found the lack of an 1ntegrated

program for the design and design control of raceway and ccable systems to be

the broader issue requiring attention. Corrective Action Tracking Document

(CATD) 266 00 NPS 01 is issued with this report to track resolution of |this | |
finding. Implementation of a Branch Chiefs' desmgn review process and the
establishment of the £ngineering Assurance organization are expected to | | b
enhance TVA's efforts to monitor effect1ve1y the techn1ca] dspects of . .
Engineering's performance. R )

The causes identified in this repoft and other evaluation results are being
examined from a wider perspective during the Engineering category -evaluation.

2609D-R26 (12/11/87)
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Preoface

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

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
formal, written description of a circumatance or circumstances ,that an
employee thought was unsafe, unjust, inefficient, oc inappropriate. The
mission of the Employee Concerns ‘Special Program was to thoroughly
investigate all issues -presented: in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of 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 concearns directly affecting the restact of Sequoyah Nuclear Plant's
reactor unit 2.- An element consists of one or more closely related

‘issues. An issue is a potential problem identified by ECIG during the

evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did ‘include only
one issue, but often the ECIG evaluation found more than one issue per

element.

Subcategory reports summarize the evaluation of a number of elements.
However, the subcategory report does more than collect element level
evaluations. The subcataegory level overview of element findings leads to
an integration of information that cannot take place at the element level.
This integration of information reveals the extent to which .problems
overlap more than one element and will 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, & glossary of the
terminology unique to ECSP reports, and a list of acronyms.

Additionally, at the end of each subcategory report will be a Subcategory
Summary Table that includes 'the concern numbers; identifies other
subcategories that share a concern; designates nuclear safety-related,
safely significant, or non-safety relataed 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 subcatogories are themselvas summarxz@d 1n a .series of. exght cﬁte or o
reports. Each category ‘report rerxebs thé major findings and collect ve
significance of the subcntesory reports in one of the fallowins ardas:

* management and personnel relations - ‘ ’ o

* industrial safety

* construction

* material control

* operations

* quality nﬂauranco/qumliﬁj control '

* wolding ‘ B
* engineering ‘

A sepsarate ‘raport on employea concerts &enling with specxfic conientions of ‘

intimidation, harsssment, and urongddxnﬁ uxll be released hy the TVA Office
of the Inﬂpeutor Genaral. ‘

Just as the subcategory reports integrate the-infcrmatiéh ¢ollected at the
alement level, the category reports integrate the information assembled in
all the subcategory reports within the category, addrassing parttcularly‘
the underlying causes of those problems that run across moce than one \
subcategory.

A final report will integrate and hsansi tho 1nformatnon collected by all
of tha. lower level reports prepared tor tha EPSP. 1nc1udxng ‘the Inspector
General's report.

For more detail on the mnthoda by which ECIG employee. concerns wére
evaluated and reported, consult the Tonnessee Valley Authority Eﬁployee
Concarns Task Group Program Manual. The Manual spells out the program
objectives, scope, organization, nﬂd Eesponsibilxties. It also pecxfxef
the procsdures that were followed in the investigation, reportzn . anJ
closeout of the issues raiﬂed by employee concerns.

i
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ECSP GLOSSARY OF REPORT TERMS*

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

.~ e

Class A: Issue cannot be verified as factual

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

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

was undertaken

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

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

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

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

employee concorn a formal, written description of a circumstance Br
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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evaluator(s) the individual(s) assisned tho rasponskbility to assess a specific
grouping of employee concarns. ‘

findings includes both statements of fact_and the judgments made aboht thdse
facts during ‘the evaluation proce&a. nog;tivm findlngs teqmite corrective

action.

issug & potentisl problem, as intarprwtad by the ECIG dutxng the evaluat1un ‘
process, raised in one or more concerns. ‘ ‘

K-form (see "employee concern")

cequirement a standard of portormanca. behavior, or qualiCy on whnch‘an
evaluation judgment or decision may be based.

root cause the underlying reason for a problem.

*Taerms essential to theo program but which' require dotailod dotinition have been
-dafined in the ECTG Procedure Manual (e. g.. goneric. spacific. nuclenr‘ ‘

satecy related, unreviewed satety -gignificant questxon)
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ANS

ANSI
ASNE
ASTH
AWS
BFN
BUN
CcAQ
CAR

CATD

CCTS -

CEG-H
CFR
cI
CHIR
cocC
DER

DNC

Acronyms

Administrative Instruction

American Institute of Steel Construction

‘As Low As Reasonably Achievable

American Nuclear Society

American National Standards Institute.
American Society ét‘uechanical Engineers
American Society for Testing and Materials

American Welding Society

‘Browns Ferry Nuclear Plant

Bellefonte Nuclear Plant

Condition Adverse to Quality
Corrective Action Report

Corrective Action Tracking Document
Corporate Commitment Tracking System
Category Evaluation Group Head

Code of Federal‘Regulatfons
Concerned Individual

Cortified Material Test Report
Cortificate of Conformance/Compliance
Design Change Request

Division of Nuclear Construction (see also NU CON)
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DNE
DNQA
DNT
DOE
pPoO
DR
ECN
ECP
ECP-SR
ECSP
ECTG
EEOQC
EQ
EMRT
EN DES
ERT
FCR
FSAR
FY
GET
HCI
HVAC
Il
INPO

IRN

Final Safety Analysis Report

Division of Nuclear Engineering
Division of Nuclear Quality Assurance
Division of Mucloa} Training
Department of Energy

Division Personnel Officec

ﬁiscrapancy Repart;or Deviation Report
Engineering Ghanse}Notice

Employes Concefﬂs Progr&m

Employee Concerns .Program-Site Represantative.
Employes Concaerns Spociml Progranm ‘
Employee Concerns iask Group

Equal Employment Obportmnimy Commission
Environmental Qualification

Emergency Medical hespomse Team

Engineering Design

Employee Response Team‘Ot Emergency Response iea@

Field Change Requeht

Fiscsl Year

General Employee Tﬁainins

Hazard Control Insﬁruction

Heatin;"'Ventilutibg. Aic Conditioning 3 3 o
Installation Instruction

Institute of Nuclear Power Operutio;s

Inspection Rejection Notice
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L/R
MSAI
AL
MSPB
NT
NCR
NDE
NPP
NPS
NQAX
NRC
NSB
NSRS
NU CON
NUMARC
OSHA
ONP
owce
PHR

PT
QA
QAP
QcC
QCI

Labor Relations Staff

Modifications 'and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board
Magnetic Particle Testing
Nonconforming. Condition Report
Nondestructive Examination

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures Systen

Nuclear 'Quality Assurance Manual

Nuclear Regulatory Commission

‘Nuclear Services Branch

Nuclear Safety Review Staff

Division of Nuclear Construction: (obsolete abbreviation, see DNC)
Nuclear Utility Management and Resources Committee

Occupational Safety and Health Administration (or Act)

Office of Nuclear Power

Office of Workers Compansation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control .

Qualiti Control Instruction ,
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QcP
QIC
RIF
RT
SQN
SI
sop
SBP
SWEC
TAS
TsL
TVA
TVTLC
uT
VT
WBECSP
WBN
WR

L3

Quality Control Procedure
Quality Technology fompany
Reduction in Force
Radiographic Iesting
Sequoyah Nuclear Pl?nc
Surveillance Instruﬁtion
Standard Operating Procedure
Senior Review Panel
Stone and Webster Ehginqmrins Corporation
Technical Assistancb Staff
Trades and Labor

Tennessee Valley Authority
Tennessee Valley Irﬁdes and Labor Council
Ultrasonic Testing
Visual Testing
Watts Bar Employee Concern‘Spécial Program
Watts Bar Nuclear Plant
Work Request or wqu Rules

Workplans

@
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1. 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 raceway
fill and potential cable damage, and questions concern1ng 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 applicability 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 implied in
the employee concerns and addresses the determmination of generic
applicability |

) Section 3 -- outlines the process followed for the element and
subcategory evaluations and cites documents reviewed

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

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

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

0 Attachment A -~ lists, by element, each employee concern evaluated
in the subcategory. The concern'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 ;ignificant

0 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

2609D-R26 (12/11/87)
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Attachment B by using the element number and applicable plant. The
reader may relate a corrective action description in Attachment-8 to
causes and significance in Table 3:by using the CATD number which
appears in Attachment 8 . o o o o

The term "Peripheral finding" in the issue column refers to al | [ [ |
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 = = |

o  Attachment C -- lists the references cited in the text = = 1« | | |

2. SUMMARY OF ISSUES/GENERIC APPLICABILKTY

¢

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 below. | |
The issues deal with deficiencies or inadequacies in the design of the raceway
and cable systems. They -apply to all four nuclear plants (Watts Bar [WBN], 1
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 and component at WBN. That issue was determined not to
be valid for this plant and, therefore, was not reviewed for the other | | | |
plants. Similarly, the specific WBN issue in Concern IN-86-206~001, regarding |
pulling unit 2 cables through unit 1, was found-not to be valid for WBN and, '
therefore, was not reviewed for the other plants. ' The issues that were. found
valid (in elements 238.1, 238.3, 239.0, and 240.0) are mostly concerned with
control and adequacy of design and require corrective action. = Lo

) 238.1, Conduit, Cable Tray, and Wall and Floor Penetration Overfills
and ﬁiﬁﬁ??Tﬁinage - Raceways are overfilled, creating the potential ‘
for cable damage during installation and uncertainties about raceway
supports and seals for cable tray wall and floor penetrations. ‘

o  238.3, Cable Tray Overfills and Wall and Floor Penetrations - The
jssues are the same as for 238.1 except that they @pply‘to Sequoyah
cable trays only. For the other plants these issues were combined
in element 238.1. ‘ L

0 238.5, Containment Penetration ‘(Cable Damage) - Cable jackets could
be damaged on cables that are overflowing the tray and are in direct
contact with electrical containment penetration. (Issue is
applicable to WBN only) ‘

‘ 0 .239,0, Cable and Raceway FProgram Inadequate QRouting);-;The computer
cable routing program, including the .cable status system, is
‘inadequate for design control. A

26090-R26 (12/11/87)
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]
H

(o}

240.0, Cable Derating (Design) and Cable Coating Derating - 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 cantained 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. s

The evaluation process consisted of the following steps:

de

b.

c.

e.

Defined issues for each element from the employee concerns.

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).

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

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

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).

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. .

.

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.

¢ mf' Lo

26090-R26 (12/11/87)
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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 by plant. ; The summarized
findings for each element are given below. They apply to all four plants
except where noted otherwise. S A A A R

4.1 Conduit; Cable Tray, and Wall ahd‘FlooriPanetration'@verfi1153and‘Cable‘
Damage - Elements 238.1 and” 238.3 ST R

The raceway fill status is uncertain due to the lack of QA documentation for-
the cable and raceway schedule and because of the use of unverified cable data -
such as diameters and weights. Procedures covering these design activities =
were. found insufficient in providing engineering checks and QA verification.
Overfilled raceways could cause cable overheating and result in shortened

cable life. The justification of ampacities for instrumentation and control
(1&C) cables in 60 percent filled trays, which include cables up to 30

amperes, had insufficient calculation backup to justify assumptions and data
used. The use of unverified 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. ‘ o "’

Furthermore, cables that were installed in overfilled raceways, especially
conduits that already contain cables,. are subject to damage during pullbys.
It was found that cable pulling tensions for cable installations have been
generally-calculated without consideration given to sidewall pressure, thereby
increasing the possibility of undetected cable damage. Early procedures
written to avoid excessive cable sidewall pressure during cable installation
were not followed (BFN). Procedures did not require considering sidewall
pressure in calculating cable pulling tensions until the installations were
well advanced. Wall and floor cable tray penetrations were not tested or:
analyzed to establish their effectiveness as firestops-and pressure ‘seals
under overfilled conditions. S B o

4.2 Containment Penetration (ﬁable;Damage)w-cEIememt 238.5

During a plant walkdown, no cables in direct contact with electrical :
penetrations were found. Possibly the concern:was in reference to temporary:
construction cables. (The employee concern applies to MWatts Bar only.)

4.3 Cable and Raceway Program Inadequate (Routing) - E1ementA239;0

The lack of a requirement that Construction provide Engineering with the

installed cable length resulted' in the use of inappropriate cable lengths iini

electrical calculations. The computerized cable routing programs were not

adequately verified to assure performance of their intended furniction of ‘
divisional and voltage separation, calculation of raceway fill, rejectioniofi | | | |

2609D-R26 (12/11/87)
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erroneous input, and rejection of cable routes in-overfilled raceways. HNo
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 ECM&D 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 (ECM&D) 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

ECM&D program,

The failure of the status system to provide reliable raceway fill information,
as well as failure to adhere to maximum allowabie 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 Derating (Design) and Cable Coating Derating - 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 bundiing
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
overfilled cable trays in firestops, and no specific requirements for
evaluation of overfilled raceways regarding ampacity were identified for Watts
Bar, Sequoyah, and Browns Ferry. Penetration/fire seals at Bellefonte will be
installed in accordance with test results 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 Summary of Subcategory Findings

A summary of the classified findings is provided in Table 1. Class A and 8
findings indicate there is no problem and that corrective action is not
required. Class C, D, and € f1nd1ngs require corrective actions. The
corrective action c]ass, defined in the Glossary Supplement, is identified in
the table by the numeral combined with the finding class.
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o

Findings are summarized by classification in Table 2. Where more than one
corrective action is identified in Table 1 for a single finding, Table 2

counts only a single classification. Thus, Table 2 jdentifies one flnd1nq for

each issue evaluated. Of the 61 findings identified by a classification in
Table 1, 19 require no corrective action. Of the remaﬁning,‘3‘f1ndings had
corrective actions initiated before the ECTG evaluation, 33 required new '
corrective actions to be identified, and 6 resulted from permpheral issues
uncovered during the ECTG eva]uat1on.

5.  CORRECTIVE ACTIONS

Table 2 identifies 42 corrective actions. Some of these corrective actions
consist of several activities and apply to more than one plant; the exact '
breakdown is indicated in Table 3., The detailed corrective action '¢ ! !
descriptions are-provided in Attachment B. A condensation of the major
corrective actions by element, w1th ‘the applicable plant 1dent1f1ed in | |
parentheses, follows.

5.1 Conduit, Cable Tray, and Wall and F]oow Penetrat1on Overf1lls and Cable!
Damage - Element 238. 1 ‘ Lo

0 Analyze computerized cable routing system program (SQﬂ).

0 Revise FSAR regarding maximum allowable conduit £i11 (SQN, BFN).

0 Obtain NRC concurrence on sidewall pressure questions and c¢able | |
failure trend program (SQN, WBN, BFN, and BLN) Resolution of this
cable damage problem at SQN w1ll prov1d» the baqxs for resolving the
problem at the other p]ants.‘ o

o: Correct and verify comnuter-gen@rated fill data (WBN)

) Verify installed cable weights (WBN). ' ‘ ] S B

o Provide raceway fill status and QA-level cable datd (BFN)

0 Revise procedure WBEP-EP43,13 (WBN) and' mod1f1cat10n and aqd1t10h ‘
instruction MAI-44 (BFN) to include control for raceway fill, ! |

0 Address cable tray penetrat1on pressure/firestops as part of 1
existing corrective dction for &ahﬂe‘trays (W8N, BFN), :

5.2 Cable Tray Overfiils and Nal] and Floor Penetrations - E]ement 238.3

(o} Enter actual tray fi]ls from survey data in the computer fill
tracking system for future use (SQN)..

o Justify limiting the review of tray support adequacy fo the control
and auxiliary hui]dimgs only (SQN). o P
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) Determine effectiveness of firestops for overfilled trays (SQN).

5.3 Cable and Raceway Program Inadequate (Routing) - Element 239.0

0 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).

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

o  Modify and verify the ECM& program (WBN, BLN).
5.4 . Cable Derating (Design) and Cable Coating Derating - 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).

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

5.5 Summary of Subcategory 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 applicablie by the
Corrective Action Tracking Oocument (CATD) column where the applicable plant
is identified by the CATD number.

From the Finding/Corrective Action Classification column of Table 3, it can be
seen that 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 corrective
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 page of Table 3 shows that 'Inadeguate
Procedures" (for engineering as well as for construction) and “Insufficient
Verification Documentation" were identified as the most frequent causes for
the problems requiring corrective action. Combined, these categories make 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 resuited in.
insufficient feedback from construction to engineering regarding field
conditions and construction status.  This situation created uncertainities in
direction by engineering and poor control of design and design changes. It
appears that quality assurance (QA) performed insufficient audits of +
engineering and construction activities and that conditions adverse to quality
(CAQ) often were not resolved in a timely manner. Also, only limited o
attention seemed to have been paid to applicable experience feedback available
from industry sources such as INPO. ‘

The totals from Table 3 show that 27 causes are in the management )
effectiveness category, 31 are in the design process category, and none are in
the technical adequacy category. Thus, shortcemings in management
effectiveness and ineffective design process are the underlying causes for the
problems requiring corrective action. The causes identified in this report
support those identified in the TVA Corporate-Nuclear Performance Plan {NPP,
Ref. 5), namely, "the lack of a sufficient number of experienced managers to
provide leadership and proper direction coupled with the absence of an
effective organizational structure to ensure the safe design, construction and
operation of TVA's nuclear plants." . ‘

7.  COLLECTIVE SIGNIFICANCE o "’

Review of the types of corrective action classes identified in Table 1 for the
subcategory Raceway and Cable System Design shows that more than three-fourths
of the corrective actions are the direct result of evaluation of issues
jidentified in the employee concerns. Seven of the corrective actions,

however, were the result of peripheral issues identified during the evaluation -
process. The remaining corrective actions had been initiated before the
‘evaluation program started and were valid, 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 system 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 in hardware changes. Until these corrective

actions have been completed, problems with raceway overfill, uncertainty in
cable routing, undetected cable damage, and improper ampacity cannot be
confirmed, and, therefore, the safety significance of the potential changes
cannot be determined at this time. Raceway overfill could lead to cable tray
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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
during an accident. Finally, improper cable ampacity could invalidate cable
qualification and lead to premature and unexpected cable failure.

Although 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 CATD
26600-NPS-01, 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
implementation of the Branch Chiefs' design 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
monitoring of the technical aspects of Engineering's performance and gives
additional assurance for satisfactory results.

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

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

The scope of activities will be addressed in an integrated,
project-specific cabling user's manual. This manual will provide
quidance in implementing all relevant TVA requirements, design standards,
procedures, and methods to create and maintain verified records of the
design 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 overfills, 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.

2609D-R26 (12/11/87) .




TVA EMPLOYEE CONCERNS REPORT NUMBER: | 26600 | |
SPECIAL PROGRAM REVISION NUMBER: 15 '« :
‘ Page 12 of 23

TABLE 1 -
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

F1mdinq/Corrert1ve

- Finding/ _Action Class*
Element . Issue**| | IQN  WBN _ BFN  BLN
238.1 Conduit, Cable Tray and . @ | | | ©06: D3 D3 03
Wall and Floor Penetration | | | | = 05 @+ - -
Overfills (for WBN, BFN, BLN) b I 1 oS A . A A
Conduit Overfills and ¢ 0 A c2  ¢2 A
Cable Damage (for SQN) d: E3 06 D5 +~ DS
e - A i Ds AI
f - 05 - 05 A,
g - E3 . E3 €3
h - E2 - -
238.3 Cable Tray Overfills and a 03 - - -
‘Wall and Floor Penetrations @ ns - - -
(for SQN) - b A - - -
(o] A - L. -
d c2 - - -
e A - - -
f 05 - - -
g E3 - - -
238.5 Containment Penetration a

'
LB

[

[}

(Cable Damage)

*Explanation of classes is on the next Dage.
**Defined in ‘Attachment B. ‘
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TABLE 1 (Cont'd)

Finding/Corrective

taken as a result of ECTG evaluation.

Issue/ Action Class*
Element Finding** SON WBN BFN BLN
239.0 Cable and Racéway Program a c3 02 D3 B8
b D3 03 D3 03
c D2 D2 D2 D2
- D3 D3 D3
d - 8 - -
e - D3 - -
. f - E2 - -
240.0 Cable Derating (Design) a D3 DS 03 D5
and Cable Coating D5 - 05 -
Derating b 05 ps DS A
c A A A A
*Classification of Findings and Corrective Actions
A. Issue not valid.. 1. Hardware
No corrective action required. 2. Procedure .
B. Issue valid but consequences acceptable. 3. Documentation
- No. corrective action required. 4, Training
C. Issue valid. Corrective action 5. Analysis
initiated before ECTG evaluation. 6. Evaluation
0. Issue valid. Corrective action 7. Other
E

. Peripheral issue uncovered during ECTG

evaluation. Corrective action required.

**Jefined in Attachment 8.
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- TABLE 2

FINDINGS SUMMARY T
‘ Plant}
Classification of Findings ' | | | SQN /WBN BFN BLN Total

A. Issue not valid. No corrective 5§ 4 2 6 17
action required. ‘ o

1
—

]
[pV]

8. Issue valid but consequences acceptable.

No corrective action required.. =~ [ | [ | o 1 = ¢ f ! .

C. ‘Issue valid. Corrective action S 2 - 4
initiated before ECTG evaluation. L

D. Issue valid. Corrective action taken = =~ '8 9 9 5 3
as a result of ECTG evaluation. ‘

E. Peripheral issue uncovered during 2 3 1 1 7
ECTG evaluation. Corrective action' '+ 1+ 1 1 © @ @
required. ‘

Total S 7 18 13 13 61
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g | CAUSES OF NEGATIVE FINDINGS # 1
: | _ TEGMICAL I
: - PANAGERENY EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS - ADEQUACY
‘__. 1 2 3 4 5 | 6 7 8 9 10 1) 12_{ 1 14 15 18 17
- Frag- Proce-|1nage- Inages] ° |Engrg [Design]lnsuf. Signif it~
- FINOING/ sented]insde-}inade-faures Jquate jua- lnade- quate | Lack Jdudggat|Ceit/ |Verit [Stas cince of |
L CORRECTIVE Organ-fquate Jquate (Mot  [Coa- [uimely[tock [quate flmade-[As-bIt] of | not [Cozmit{Oocu- Mot Corrective
" ACTION 120+ | 4~ |Proce-|Fol- |auni~ [Kes of [of Mgt|Vesign]quite |Recon-Uestign]Docu- | Not [eenta-[Fole [Engrg [Vendor] Actionse
. ELEM CLASS.*» CURRECTIVE ACTION CATU tion Jtrng Jdures Jlowed Jcation]lssuesjAtten JBases JCalcs Jci). [0etatl]mented Het |tion flowed |Error Error JOJ M I H
] > 5
238.1 D6 Analyze cidle and conduit SUN-0} X plplp
prograa regarding aspacity, SUN-02
- £413 ana supports - develop
corrective actions.
. 05 Inspect trays to verify WBN-0) x X el-1p
~ cosputer generated 7111 data.  WEN-0D i |
" Cocpare installes cavle | i
o weight with maxisua allowsble. I | {
. I |
. 03 Enter calculated cidble data WEN-02 X i I X Al-1-
2 fato the cible schedule s | |
" « coaputer prograa. =
t 03 Provide raceway fill status BFR-01 i X N 't Al-1t-
s 4na GA-leve) cadle data, 8FN-02 |
N ‘ leplesent cocputerized cable BFK-03
: i prograa. Revise FSAR for
conduit fill.
- 03 Revise DS-€12.6.3 (f derattng  6LK-OL X X Af-1-
= factor 13 required for cidles " ( |
» routed through tray crossings. | ! ;
€3 Revise FSAR to match SUN-05 | | x| I X Al-1-1
. {nformation given in design KPS-04 | | | |
) criteria bn conduit fill. | .
. Revise calculstions to |
. clarify basis for ampacity
. for 602 filled trays. . l
K c2 Revise procedure WBEP-EP43, 13 WBN-US " S
‘s 10 include requiresents for 8Fu-04 - .
coatrod of racewsy f111. NP5-09 | .
J Yerify €411 by using tray | | l
profiles. Revise MAl-A4. | i ) 1
g , . | P (1
" ] | - { | | |-
- < = -

Defined in the 6lossery Suppleeenl.

. . ¢e Defined in Tadle 1.
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Judgat|Cric/
not  |Comit
Docu=-| Not
pented) Met

Insuf.
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] ' TABLE 3 *
e MATRIX OF ELEMENTS, CORRECTIVE ACTIONS, AND CAUSES REVISION MUMBER: S
' SUBCATEGORY 26600 PAGE 17 OF 23
- CAUSES OF NEGATIVE FINDINGS ®
. : TECHNICAL
& MANAGEMENT EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS ADEQUALY
: 1 ] 2 | 4 1 5 | 6 7 8 9 10 11 12 13 14 15 16 17
e Frag- | Proces|Inade-| Inade- Engrg [Oesign]linsuf. Signifi-
. FINDING/ aented| Inade-] Inade-[dures |quate [un- Inade- quate | Lack |Judgut|Crit/ |[verif |Stds cance of
CORRECTIVE Organ-|quate |quate [not Coa- |timelyltack [quate Jinade-[As-dit] of not  |Comait|Docu~ [Not Corrective
K - ACTION 122- Y- |Proce-[Fol- |muni- [Res of[of Mgt|Uestgn]quate |Recon-|Design|Docu- | Kot |menta-[Fode [Engrg |Vendor] Acticnss
i ELEM CLASS . o® CORRECTIVE ACTION CATD tion Jteaq fdures |Vowed ]caticallssuesiAtten [Bases [Calcs Jcil, [OetatV[mented] Met Ption [Yowes lError JError | O | K | KB
it 218.3 05 Analyze effects of abindoned SYN-01 X X Pl-]P
» cable on axpacity. Justify SQN-03
. linited review of tray SYN-04
s supports or expand review if
not Justiftadle. :
o 0l Yerify tray f11) tracking SuN-02 3 X Al-1{-
- system as part of CAP for 239 SYN-09
SQN-01, 02, Eater tray 111 | ] |
. data from survey tato fil) | | ] l
n tracking systea, ] ] |
", | | | |
* £3 Revise cable aspacity SUYN-05 | ] | X X Al-}-
. calculations to show trey | i ]
T semples are representative | ]
. for aapacity and £il1, . | |
N €2 Revise SQEP-06 and MIAI-04 to  SUN-06 X Al-1-
-, properly define fi11 SUN-07
- requirements for power trays
: and conduit ‘Juapers.
" 0s Identify overfilled tray SUN-10 X X Al-]-
. penetrations and determine )
o effectiveness of firestops. I
. 239.0 D2 Revise procedure QCP3.05 and uBN-0] X Al-1-
- 3.06-3 to establish
: requirements for obtaining
L actus) fnstalled cadle [ i
3 lengths. | { | |
| l | | |
. 02 Complete Calculation Progras 8FN-09 X | - i Al-]-
. required by PN 87-20, = = I I
i | | ||
. s Defined §n the Glossary Supplemsent.
. *¢ Defined in Tadle 1.
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B | CAUSES OF NEGATIVE FIMDINGS @ ]
', | ] TECHNICAL :
L ] MANAGERENT EFFECTIVERESS DESIGM PROCESS EFFECTIVENESS ADEQUACY
. -1 12 3 1 4 5] 6 7 8 “9-1 10° 1 12 13 14 15 16 | 12
i Frag- } Proce-]Inade-| inade- Engrg JUesign]Insuf. ] Stigalff-
. FIN0ING/ oented] Insde-| Inage-|aures quate Jun- Insde- quate | Lack [Judgat|Crit/ |verif |Stas | cance of
-; CORRECTIVE Organs|quate quate [Not  [Com- |[timely[tack |quate |Insce-[As-bIt] of | mot {Commit|Oocu- Kot Corrective
' ACTIoN 122~ 4. |Proce-[Fol- [muni- [Kes offof Mgt|uestgn]quate [Recon-[Design]Oocu- | Not [ments-|fol- Engrg JVensor]_Actions®
.‘.: ELEM CLASS . ** CORRECTIVE M:!lml. CATD tion [trag [dures Jlowed [cation]lssues|Atten [sases ICales letl. |Detafd|mented] Met Jtfon |lowes lEeror {Ereor LD I M H
.- 239.0 03 Isplement -software GA plan; SQN-0) s x Aj-}-
{coat*a) create test f8le to verify uitn-02
b -the output of the computér wiN-04 { .
= progria such & tray #4133, &FR-03 i
i cadle sepsration and: BFN-03
[ ' weights. Reload computer. BLK-0} . ]
|« - dats after prograa . ]
) verification causing prograa l |
" checks for 1411, separatioa,
. “etc. Analyze and correct
= arvors sad refectisat, <
o o2 Update conpuier prograa o WER-03 ¢ Al-1-
T meet full GA requirements, Syux-02
T T T T T T T imglesenting procedure | ‘BFN-02
) , REP-3.8. | ! | | |
|
= _ DS Yerify the cable data in the BLN-02 | | 1 ox | | | | | | | | ! 1 Jat-t-}
H computer files and develop ) ' i ] | | 1
B S and {splesent methodof - — - — 1 ¥ 1 ] 3 { | ] ] ] t ] t i
- ongoing verification of the | i | { |
I computer tfles. S} 00 S N S R SR NN N SR N A O |
. . S | | i i | 1 | l | |
: Cn Abandoned and spared cadles BFN-05 x| i jal-]-
i . have been annotated on wals. 1. | i L I i | ! ]
. and 2 cable schedules. | | | |
o - Verify unit 2 sbandoned-end - ! - : - 5 3 } 3
:'-- spired cadles by.required
walidown of CAQR. - - -
i 03 Reload verified cadble data uBN-05 X . - T X, . A[-1-
. . ... ... _ . intocomuter 4nd recalculate  BFN-04 X
L racewsy fills. BLN-06 R
. i e e SQN’O‘ - - - .- B R . - !
v | | | | |
; ;02 erohivit-tacresse of ricewiy 4BN-08 x| | | I - : At
- 401 limits without spproval BFN-06 l- . R
“by modifying computer - I . i - 3 T
progras. Track future | | |
i tastallations by CAR closure. ) I ] | ] I ’ I
' ¢ Defined in the Glossary Supplesent. -
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for existing CAQ. Uevelop
criteris 8FN-50-758

Complete corrective sction
for existing CAys.

Verify ECHLD prograa using
statistica) sapling, Mrité
procedure to tsplesent
training prograa for security
systea.

Nodify cocputer prograa to
prohibit the use of deleted
cadle fdentifiers. Revise
WBEP-EP 43.13 to include
cable deletfon requirements.
Hodify the ECMLD prograa to
generate an Installation.
sheet for each card set.

Perform 3a3pling prograe to
verify cable aspacities.
Perfors calculations or tests
to estadblish aspacities for
trays in firestops. Revise
apacity standard in
acordance with thersolig
tests {f nceded. Evaluate
cadle derating in overfilled
trays.

v

SQN-03

8FN-07
8FN-03

BLN-04

WBN-07
WEN-08

WEN-0Y
WBN-10

WeN-02
SyN-01
SUX-04
¥PS-01
PS-03

X

Al-] -

e Defined in the Glossary Supplement.

Definea {n Tadle 1.
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t ' « TABLE 3
KATRIX OF ELEMENES, CURRECTIVE ACI'IOKS_. AND CAUSES REVISION MUMBER: 5
¥ SUBCATEGORY 26600  ° PASE 20 OF 23
L 1 ~_CAUSES OF NEGATIVE FINDINGS *
. l TECKNICAL
": MAMAGEMENT EFFECTIVENESS DESION PROCESS EFFECTIVENESS ADEQUACY
G {1 2 3 4 1 4 6 | 7 8 1 9 10 1] 12 13 | 4 1S ) 16 12
.. Frag- Proce-|Inade-~ ] Inade- Engrg [Design]lnsuf. | Stgnift- |
o FINDING/ mented|Inade-] Inade-]dures quate Jun- | Insde- quite | Lack Jdudgst|Crit/ |verir |Stds | conce of |
.. CORRECTIVE Orgine|quate quate kot {tom- [timelyflack |quite flasde-fAs-bit] of | not [Commit]Oocu- {Xot Corrective
P ACTIOM 122+ Q- |Proce-|Fol= |ouni- |Res of Jof Mgt]Uesign|quate [Recon-]Design[Oocu~ | Xot [menta-|Fol- [Engrg J¥endor] Acticase
.. ELEn CLASS, ** CORRECTIVE ACTION CATD tion fJtrng Jdures Jlowed Jcation]lssuesfAtten [uases 1Calcs lei). |Detailmented] Met [tion |lowed |Error fError | D | M | H
. - - E
k)
v 240.0 03 Revise standard to Justify Sun-02 | X Al-}-
AN {coat*d) worst cage condult i
coaffguration. . !
03 Camplete corrective action 8Fx-01 1 X far-i-
for existing SCR. 6Fn-02
| - 05 Complete corrective actions 814-0) H i x [al-]-
. a8 defined in existing PIRs. | ;
03 Perform sagacity evaluation. 8fx-01 X A - ¢
¥eN-04
1
- ] Analyze effect of cable . SuN-03 3 - Al=I-
[ bundling, revise G33, i ; B 3
: STt o T e 7 b 7 ' Lol
ToTALS @ |3 2 | 8 L3 -2 b S O
2 S S gl - { i { ] i | L.l
- .

| - . 26100-R¥6 (11/16/87) B . B B . , . -




TVA EMPLOYEE CONCERNS REPORT NUMBER: 26600
SPECIAL PROGRAM REVISION NUMBER: 5
. Page 21 of 23

GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causas of Megative Findings - the causes for findings that require corrective

action are categorized as follows: -

].

2.

3.

5.

6.

7.

8'

9.

10.

Fragmented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

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

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

Inadequate procedures - Design and modification control methods and

procedures were deficient in establishing requirements and did not
ensure an effective design control program in some areas.

Procedures not followed - Existing procedures controlling the design

process were not fully adhered to.

Inadequate communications - Communication, coordination, and

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

Untimely resolution of issues - Problems were not resolved in a

timeTy manner, and their resolution was not aggressively pursued.

Lack-of management attention - There was a lack of management

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

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

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

Inadequate calculations ~ Design calculations were incomplete, used

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

Inadequate as-built reconciliation - Reconciliation of engineering

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

2609D-R26 (12/11/87)




TVA EHPLOYEE CONCERNS REPORT NUMBER* | 26600 j
SPECIAL PROGRAM REVISION NUMBER: § | \
‘ Page 22‘of 23

1. ack of design detail -- Detanl wn‘des1gn output: documents was
ihsufficient to ensure compllance with design requ1rements‘ !

12. Failure to document engineering judgments - Documentation justifying
engineering judgments used in the 'design urocess was 1ack1nq or
incomplete. ‘ A ‘

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

14, Insufficient verification documentation - Docuantat1on (Q) was
insufficient to audit the adequacy of d@s1gn and 1nstal]at|on.

15. Standards not followed - Code or industry standards and practices
were not complied w1tn.

16. Engineering error - There were errors or oveﬁsights in ther '+ 1+
assumptions, methodology, or judgments used in fhe‘desiqn process. '

17. endor error - Vendor des1qn or supplied.items were def1c19nt for
the 1ntended purpose.,

Classification of Corrective Actions - corrective actions are classn ied as "j:
belonging to one or more of the following groups:

.1.  Hardware - physical plant changes

. -Procedure - changed origenerated 3 procedure

2

3. Documentation - affected QA records '
4., Training - required pefsomne] education
5

. Analysis - required design calculations, etc., to resolve !

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

7. Other - items not listed above

Peripheral Finding ‘(Issue) -~ A negat1v9 finding that does not result d1rectly
from an employee concern but that was uncovered dur1nq the process of |
evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action. S

26090-R26 .(12/11/87)
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Page 23 of 23

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

action.. Changes. are categorized as:

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

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

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

2609D-R26 (12/11/87)
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 26600

) ) SPECIAL PROGRAM REVISION -NUMBER: §
Q Page A-1 of 7

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY .26600 °

Attachment 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 recejved by

TVA and characterized as safety related, not safety related,. or safety
significant.

‘ | 0107A-R66 (12/11/87),




ATTACHMENT A

EHPLUYEE CONCEKNS FUR SUBCATEGORY 26600
REVISION NUMBER: 5

Y . PAGE A-

. CONCERN PLANT APPLICABILITY G Az F T

o ELEMERT NUMBER LUCATION SuN HEBN (1] [ CUNCERN DESCRIPTION*

. 238.1 1N-85-432-00) WEN X X X X “uverfil] of cables in conduits Aux. Control Building El. /57 and

: ‘ Reactor building.” (SR)

. IN-86-046-001 Wi X X X X “tlectrical Conduits in Units 1 and 2 are overfilled. Tmis may cause

. {snared with 24000) induction/heat problems. Some cables may also have been damaged by

B pulling n tnese tight conditiuns, and by using excessive fore

% 1nstalllng the fish tape in the conduits.” (SR)

; l9~§o-40b 091"An“\ WHN X X X X “Two 2 conductor 14 safety related cables were pulled through

e {shared with 23500) overcrowded 3* conduit/condulets with a 1/2 to 3/4 ton come-a-long.

. The conauirt/condulets were so-full, 1t was difficult to get the fish

. tape .in.  Conduit located at elevation 737* of Unit #1 Auxiliary

< Bullaing to the Cable Spreading Roow, elevation 742, column lines
A3-Ad.and “Q" line. Ihe cable was for Unit -11, but was being routed
thrnsah linye l ~t does not ko if nla nd €8
AL 4 L1 vlllb Wi UNMULS HUS RIIV" " loOIllC "G) u:)l.cu CI lcl
installation. UCCurred approximately Feb/March, 1984.* (SR)

A IN-86-254-00Y WEN X, X X X “Conauit running from manholes 1 and 2 to the Aux. Bldg. are

1 overfilled with cables.® (SR)

o IN-86-202-004 WEN X X X X “Elevation 729* (above machine snop) there are four or five 5 to6*

| {snhared with 19200) conduils still having the fish tape in them. The conduit is so full

e . the fisn tape cannot be removed.® (SR)

- IN-86-310-00) WoN X X X X “Ina electrlcal condults and juwpers between cable trays are over

» firiled with canles. TVA does not use the Hational Electricai Codes in

] « construction practices. Due to overfill, the cable may have been

4 damagea wnen they were pulled.” (SR)

: IN-85-313-00)-Unit 2 WBN X X X X “uverloading of conduits-wire is being pulled througn conduit that is

. . loadea with wire such that it is difficult to push a pencil through.

. . lee is nelng stretched when pull:ng tnrougn these conduits.” (SR)

E 0K-85-007-003 WUN X X X X “Crossover eleclrlcal conduits are grossly overfllled. and this will

cause a neat’ OUIIG'UD ihat wiii aegrade cabie wsuiation. Tims couid

lead to cable breakdown and failure. This was a routine practice

until at least 1984. 4°-b™ Crossovers, 737° ET, Auxiliary Bldg. CI
' has no furtner information. Construction Oepartment Concern,” (SR)

* SR NO/SS indicates satety related, not safety related, or safety sigmificant per determination criteria in the ECTG Progran manual and,apolled

LES 2altly refdled; VL Jdicet

. y TV VA pefore evaluations.

27260-11  {12/14/87)




u. » e » . RN . "

- -
.

ws

. . ATTACHMENT A -
. EMPLUYEE CUNCERNS FOR SUBCATEGURY 26600
REVISION NUMBER: 5
. PAGE A-3 OF 7
] CONCERN PLANT APPLICABILITY ]
ELEMENT  RUMBER LUCAT [01 SQN  WBN  BFN BLR . . CONCERN DESCRIPTION®
y 238.1. IN-85-506-001 WBN X X X X “A reant {recent?] cable pull (date unknown) was accoaplished on a
' (Cont*d) conduit which was overfilled to the point that the 1/8* “Fishsnake*
. ’ which guides that cable could barely be inserted. The conduit s 100%
: + full as a result of this cable pull.* (SR)
. ’ I8-85-622-00) WBN X X X X "Conduit overfilled beyond safe capacity.® (SR)
Lo IN-85-685-00) Wi X X X X “Conauits are generally overfilled beyond ;\cceptable limits.* (SR)
N IN-85-743-008 Wi X X X X “Conduits are generally overfilled and auditional cables are routinely
: (shared with 239u0) scheduled to be added to the conduits. This causes significant
: expenditures of manhours fn attempting to pul) cable where there is no
.\ more room available.* (SR)
.‘ '.\
. IN-8b-034-001-Unit 2 WbN X X X X “Cable pull required | week to feed fish tepe through conduft prior to
‘. “cable pull. Overload of conduits damages cablus.* (SR) a
m-86-206-003-0ni1. ¢ WBN X X X X “Many electrical conduits are excessively loaded with cables.” (SR)
IN-85-642-001-Unit ¢ W8N X X X X "‘ComJuit is 982 full of cable and wore cable is to be installed.” (SR)
N IN-85-85b-003 WEN X X X X “Conduit and cable trays are too full.* (SR)
] IN-86-028-002 WEN X X X X "Hational Electrical standards are not being followed. Example cable
(shared with 238.3) trays and conduits are Qverfull." (SR)
IN-8b-202-001 WBN X X X X “Units 1 and 2. The conduits and cable trays are too full. It often .
(shared with 238.3) takes 4-5 days just to pull the fish tape through. This overcrowding
: - ’ is an un-safe conditfon.* (SR)
. . ﬂ 1nM-85-832-001 HBN X X X X “Overloaded cable tray penetration E1 729' Turbine Bldg. & Control
» . (shared with 234.3) . Bldy. El. 737 Aux. Bldg and Control Bldg-741. _Condufts being filled
. ’ beyond National Elec. Code allowance. Possible damage to cables tnat
other cabled are being drayged over.® (SR)
’ 1H-85-312-001 WBN X X X X “Cable trays in (SIC) conduits are overfilled with cable. The cables
: (shared with 238.3) could be damaged and not discovered until it shorts out.* (SR)
IN-85-734-001 WBN X X X X “Conduits/cable trays/penetrations in Unfts 1 and 2 are generically
(shared with 238.3) overfilled/overloaded.” (SK)
" SR/NU/SS indicates safely relatea, not safety related, or safety siynificant per determination criteria in the ECTG Program manual and applied
by TVA vefore evaluations.
27260v-11  (12/14/87)
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CONCERN

ELEMENT HUMBER

2138.1 IN-85-367-001

{Cont'd)

238.2

238.3 N1-85-100-015
UN-85-007-002
1N-85-186-003
Wi-85=i00-011
IN-85-798-004
IN-86-238-003
IN-85-432-002

""""""""" 1H-85-519-001

PLANT
LucAT 10

WEN

WHN

WBN

WUN

ATTACHMENT A .
EMPLOYEL CUNCERNS FOR SUBCATEGURY 26600

APPLICABILITY
S wWeN BN BN
X X X X
VELETED
X Now How Now
238.1  238.1  238.1
X How How How
238.1 238.1 238.1
X Now Now How
238.1 238.1  238.1
X fow How Now
238.1  238.1  238.1
X How fow NHow
238.1 238,10 238.1
X How How How
238.1  238.1 238.1
X How Now How
238.1 2381 234.)
X - - low - Huw - - Now -
238.1 238.1  238.1

REVISION NUMBER: 5
PAGE A-4 OF 7

CUNCERN DESCRIPTIDN®

- “Cable trays-overloade

“Canle in conduit damaged by cable pulling practices. (1) conduits
are over-filled, (2) fish tapes can damage-conduit, especially when
zgg{ get stuck, (3) Hylon.cord ‘Parachute' can cut’ "cable insulation.”

Cable trays are too heavily filled, and the cables are not properly

derated. Cl has no further information. Anonynous concern via
letter.” (SKR)

L8t .

panlao Lo ine mauaall Heddo afi thy

ical cadle fa trays runs Lullplc\cl, Uulside O Uik
ally in bends. Many cable trays are yrossly over
These conaltlons Work agalnSt the cabie trays® purpose of
and protecting the cable.® (3R)

h O

‘.l a,S,
apacity.
supporting

“Cable trays are over full in the spreading room, €lev. 729 in both
units. Other cable trays in other areas may have the same problem.*

“Cable tray fil) criterfa-of 60% for 18C cables s inadequate. The
National Electrical Code allows 40X and 50X fill on an exception
basis. TVA violates this code. This industry practice is 40% fiil.
This situation-is made even worse with the addition'of spray-on fire-
retardant materials which take up space in trays.” (SR)

“Cable-tray in Aux. B1dg, E). 713 located at the T4 and R line is too
full. 5-6 cables are hanging loose, but the tray is being loaded wit

more cables.* (SR)

“Many cable trays, Unit 1} and 2, are too full of cables.* (SR)

“Over-filled cable trays, trays filled to the maxiwum, covers can not
ve installed.* (SR}

[+9

* SR/NO/SS indicates safety related, not safety related, or safuty significant per determination criteria in the ECTb Program manual and applied
by TVA before evaluations.

s‘E6U-ll (12/14/81)

~—

s Aux. Bldg, Units '} & 2, 713" and 737! Elev.” = . .

Y



CUNCERN
ELEMENT NUMBER
238.3 1N-85-688-00)
{Cont*d)

PH-85-003-023

1N-8b-028-002
{shared with 238.1)

IN4-85-856-003

IN-86-262-001
{shared with 238.1)

1H-85-832-001
(shared with 238.1)

IN-85-312-001
(shared with 238.1)

IN-85-734-00)
(shared with 238.1)

1N-85-688-K05

IN-86-232-002

IN-85-919-00)

PLANT
LUcATlon

WA

WHN
WiN
Wil

i

WEN

WY

HBN

NN

WUN

WBN

ATTACHMENY A
EMPLOYEL CUNCERNS FOR SUBCATEGURY 20600

APPLICABILITY
Sgi - WEN gFv B
X How How How
238.1 238,01  238.1
X How How llow
2381 d38.1  238.1
X How How How
238.1  238.1  238.)
X Now Now Now
238.1  238.1  238.1
X Now Now Now
238.1  238.1  Z238.1
X HNow Now Now
238.1  238.1  238.)
X Now Now How
238, 238.1  238.1
X Now Now How
: 238. 1 238.1  238.)
X How How How
238.1  238.1  238.}1
X Now How How
238.1  238.)  238.1
X Now Huw How
238.1  238.1  238.1

REVISION NUMBER: 5
PAGE A-5 UF 7

CONCERN DESCRIPEION®

'Plant_procedures contain no requireant prohiviting vverfill of cable
trays in safety related installativn. Instances where safety related
overfills have occurred were not providedi* (SR)

“The cable trays are overfilled plant wide.” (SR}

"Natiuvnal E£lectrical standards are not being fullowed. Exasmple cable
trays and conduits are overfull.* (SR)

“Conduit and cable trays are too full.* (SR)

“UYnits 1 and 2. The condufits any cavle trays are too full. It often
takes 4-5 days just to pull the fisn tape through. This overcrowding
is an unsafe cundition.* (SR)

"Uverlvaded cable tray penetration E) 729 Jurbine Bldy. & Contro)
Bldg. €1, 737* Aux. Bldg. and Control Bldy, 741, Conduits being
fi)led beyond National Elec. Code alluwance. Possible damage to
cavles tnat other cables are beiny dragged over.® (SR)

“Cable trays in (SIC) conduits are overfilled with cable. The cables
could Le dameged and not discovered until it shorts out.* (SR)

“Conduits/cable trays/penetrations in Units 1 and 2 are generically
uverfitled/overloaded.” (SR)

“Inspector on Unit § reported to CI one instance of cable tray
overfilling.* (SR)

“Uue to overfilling of cable trays with cable, the penetrativn seals
may not be dble to pass a pressure test. The KIV Silicone seal foam
was alwost (fin many instances) fapossivle to apply due to the number
of cables in the penctration.® (SR)

“Electrical cable tray penetrations are full and cavle s still being
pulled through these penetrations lucated in the contro) bld?.'
“Concerned about possible damage to cables in these penetrations
resulting from the cavle pulls.” (SR}

b SR/NO/SS indicates safety relaled, not safety related, or safety significant per detenaination criterfa in the ECTG Program manual and applied

by TVA before evaluatiuns.

27260-11  (12/14/81)




by TVA before evaluations.
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ATTACHMENT A

EMPLUYLE CONCERNS FUR SUBCATEGORY 26600

CONCERN PLANT APPLICABILITY
'ELEMENT  NUMBER LUCAT U SW MBNT  BFN  BLA
238.3 . IR-85-207-001 WEN X Now Now Now
(Cont*d) 238.1 238,01 238.1
238.4 . - - DELETED
238.5 £X-85-151-00} WBN - X - -
238.6 - - DELETED
., 238‘7 ,,,,,,,,,,,,,,,,,,,,,,, - . . =
239.0 IN-85-743-00p HEN X % X X
W1-85-100-014 WBN X X X X
1N-85-743-008 wHN X X X X
(shared with 23800)
IN-86-206-001 WBN - X - . -
(shared with 23500)
* SH/NOJSS indicates safety related, not safety related, or safuty sig

REVISION NUMBER: 5
PAGE A-6 UF 7

CONCERN UDESCRIPTION®

“Enyineering is routing/scheduleing cables to be pulled through

“closed® penetrations, due to the amount of cable f111, the cable
Jackets and conductors are damaged during cable tray through
penetration in Auxiliary building Elev. 737', q line and A3 also,
penetration Y-CTP-240-62, approx. location N line and C-10 elev. 729
in Contro) 8ldg. was full, yet additional cable was routed and pulled
through during August 1985. Construction Department conceran. C! has
no aore {nformation.* (SR)

“Unit 2 annulus elev. 737' penetration £11 (7) cable overflowing cable

iray is in direct contact with penetratfon, Could cduse damage to

:cable jacket. CI stated that to get to this locatfon, enter annulus

-at 737%, turn left and proceed about 25-30° alony ledge. CI has no

further inforwation: Constructfon dept. concern.” (SH)

“Pull stips relfative to cabie pulis are yenerically inaccurate

relative to length of pull, which causes delays in production due ta

craft having to physically ‘walk down' system.* (SR)
“Couputer Cavle Routing
s inadequate.” _ (SR) -

'tanduits~a%eféenericai1y“0verfiiled’and‘addilibnal'cah1e§”aré' T

routinely scheduled to be added to the condufts. This causes

significant expenditures of manhours in attewpting to pull cables

where there §s no more rooa available.” (SR)

"Two_2_cunductor #14 safety related cables were pulled through. . .. .
overcrowded 3* cunduit/condulets with a 1/2 to 3/4 ton come-a-long.
The conduit/condulets were so ful), ft-was difficult toget the fish-
tape in. Conduft located at elevation 737* of Unit 1 Auxilfary

8uilding to the Cable Spreading Room, elevation 742, column ifnes  ~ =~ -

A3-A4 and “Q* line. The caole was for Unit II, but was being routed

installation. Occurred approximately Feb/March, 1984.* (SR)

*fa in the ECTG Program manual and appiied

7b}og;a§7{§7ihs&é&uate and it's status system

DELETED - -
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ATTACHMENT A

EMPLUYEE CONCERNS FOR SUBCATEGURY 20600 .
REVISION NUMBER: 5

PAGE A-7 OF 7
) . CONCERN PLANT . APPLICABILITY
ELEMENT NUMBER LUCATIUN ~ SQN WBN  BFN BN CUNCERN DESCRIPTION®
240.0 W1-85-100-009 WBN X X X X “Cable ampacity problems where cable derating was not properly

considered.” (SR)

XX-85-122-027 SN X X X X “Sequoyah: Capnle ampacity problems where cable derating was not
properly considered.® (SR)

XX-85-122-028 BLN X X X X *Bellefonte: Cable ampacity problews where cable derating was not
properly considered.® (SR)

XX-85-122-029 BFK X X X X “Browns Ferry: Cable ampacity problems where cable derating was not
properly considered.® (SR)

IN-85-272-004 WBHN X X X X “'Valcodt,* used in fireproof electrical cables fn both units may

cause cables to overheat causing degradation of the cable
insulatfon.” (SR)

1N-85-289-006 WBN X X X X “Vermasco was applied to cables prematurely. Penetrations and
: conduits were sealed. Vermasco was determained to keep heat in and
deteriorated the insulation. Tnis application was discontinued 1-1/2
years ago but the Vermasco already applied has not been removed.® (SR)

iN-86-254-005 WBHN X X X X “Electrical cables are bundled toyether and then covered with
vamasco. The thick coating of Vamasco potentially Causes heat build
up which wmay cause fatlure. Tnis is a generic condition throughout
%g&;s 1 and !l. It effects low, wedium, and high voltage cables.”

IN-86-202-002 WBH X X X X “Units | and 2, the overcrowding of cables and the 2pplication of a
fire retardant to the cables causes an overheating condition.

" Therefore waking the instrument readings indeterminate.” (SR)
IN-86-036-001 WBN X - X X X “Electrical conduits in Units 1 and 2 are overfilled. This may cause
{shared with {nduction/heat problems. Some cables may also have been damaged by

23800) pulling in these tight conditfons, and by using excessive force in

fnstalling fish tape in the conduits.” (SR)

* SR/NO/SS indicates safety related, not safety related, or safety significant per determination criteria in the ECIG Program manual and applied
by TVA before evaluations.

27200-11  (12/14/87)
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ATTACHMENT 8

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 266G0

\ Attachment B -- contains a summary of the element-level evaluations. E£ach

' issue is listed, by element number and plant, opposite its corresponding

g findings and corrective actions. The reader may ‘trace a concern from
Attachment A to an issue in Attachment B by using the element number and
applicable plant. The reader may retate a corrective action description in
Attachment B to causes and significance in Table 3 by using the.CATD number
which appears in Attachment 8.

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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REVISION NUMBER: 5
Page 6-2 of 53

Corrective Actions

AANANRASARNARAANAS

Element 238.)1 - Conduit Uverfills (SQN),' Raceway Uverfills (wbH, BFH, BLH)

ARARNARANARRARAEAR

SQN sgn

a. Conduits and jumpers between cable a. The evaluation revealeu tnat accurate conduit €ill
trays are overfilled and cavle information 1s not readily availeble (Refs. 58 and 73)
additions continue to be routinely ana, therefore, compliance wiln the FSAR cousntment
scheduled. Overfills beyond safe {Kef. 44) for conunts 11} 1s not verifisble througn QA
capacities result 1n an unsafe uucum:m.atwn. Alsu, the maxymmn allowadble Cunduit fill
condition and could cause induction indicated n Electrical vesign Standard Ud-t13.1.4
and heatlng problems (mducnon an (Ref, 138) 15 not n agreesent with the FSAK and Uesign
ficating or ampacity proviems are Critersa No. SYN-DC-V-11.3 (Ref. 139) requirements. The
addressed- in thas subcategory report, design stanaard, which 1S 10 ayreement with the National
Sequoyah Element 240.0, “Cable Electrical Code, specities maxtmum f1lls of 53 percent
additions routinely scneduled' are for conduils containing one cable, 31 percent tor
addressed in this subcategory report, conduits cuntaining two cables, and 40 percml for
Sequayah Element 234.0), conduits conlaining three and wore cables. The FSAR and

the deSIgn criteria allow a maxicum condurt f11l of
40 percent. Furthermore, SUN design engineers used cdvie
welght data from a TVA Design Standard that were taxen
from nun-QA sources (Ref. 83). These uncertainties
regarding conduit 11l and cavle weignt raise the
question about the adequaCy of cable amwpacities and
e conduit _supports. ._To correct Lhe condint £ill Situation,
a memo from W, S, Raugllley (Ref. ©7) directs all the
R aucliear-plants Lo esteblisti-a sunpling proyram to -
determine the adequacy of electrical cables with respect
to their aspdcity ratings. However, this mewo is not
specific with regard tu évaluation of overfilled
raceways. HNo program that addresses Lue cundult support
adequacy was wdentified. o :

Thew&)l =Sui-01 and -02
statbs Lhat TVRTAR Mitawned the services of
Un|l¥ ineelﬁn unstrucuon (UEA.L) to
Py . f ==

LVUiU (S mu (1% dlldly)lb Ul l.lll:
S ¢ ulow cfdt Ycheduling program.
Furth &L will i denufy any

necess ectimesactions required to

establ h the acquaedy Af -the conduit and
caple sth ules.

The utst effort .\.\u-a.‘. & review of Ui
practicey old proc es ptilized in

vouiing, Yn banduning cabies
RS L

construct mw &wn phases up to
the preseny. - df this reviey 1s
to determile ﬁ l\causes for
discrepancn‘; ny. identified
problew arels Yesulti i these root
causes. - Thd s of vieW - -
encompasses Yhdse pro 's and pructlces

applicable t T clasy it coiduits. This
review is a prefequisi 0 a}y further

review and sh\ womwd rior to unit

2 restart. _ e
\ ¢

Subsequent to {ne* ah v »4, programs
will be develo d u t ¢ to correct
all .identified ¥iFiokn Aa "u
mitigate tne ef

pragedurai break re, all -
""ﬂ“‘br therr
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findinys

. Element 238.1 - SQN {Continued)

b. Potential cable damage could result
from cable pulling in overfilled
conduits and other cable pulling
practices (e.g., wires are stretched,
cables are dragged over other cables,
insulation is damaged by fishtapes and

. nylon parachute cords, mechanical

» pulls are not monftored, etc.).

) Damaged cables would not be discovered

until they short out.

oy
. -

p

it 2294v-22 (12/14/87)

AT

THIS ITEM PARTIALLY, COMPLETED.

REVISION NUMBER: 5
Page B-3 of 53 .

Corrective Actions

problesis 1dentj
be evaluated

K H-16387|

implewented before unit 2 restact, The

b. Althouyh the adequacy of past cavle pulling practices
could not be fully verifieo because of incomplete records

and QA docugkentatiovn, no treno of cable fairlures as a
result of cable damage due to pulling was identified by
the evaluation team. Tmis s supported by a repurt un

“Evaluation of the Adeyuacy of Installed Class 1E Cable®

(Ref. YY) and by the review of tne CAY data base by the
evaluation team (Ref. 62). Un the basis of tnis, any
failures that might occur during plant normal operating
condition are expected to be random farlures. Also,
completion of DNE Calculatiun SyN-E2-015, Rev. 1,
“ldentifying Sidewall Pressure Violations,® includlng
consideration of cable pulls wn overfilled conduits and
pullbys, should help support thas assessment, as will
implementation of the new trend analysis program, which
will track, consolidate, and categorize conditions

adverse to yuality and, thus, 1dentify any adverse trends

associatea with cavle failures. However, revision } of

the calculation and the trend program were not available

at the tune of the review.

D

b.

—————ﬁm—ﬂf'm'm‘mm“’\
THIS ITEWCOMELETED:...,

AT revneued bp the evaluation team and found ,__L
h cient to accomplish its intended

remaining 1lems will oe completed as part of
a long-terwm program after restart.

Tne CAP for CATO 238 Ul-5QN-03 states that

revision 2 of calculation UNE SUN-E2-015 was .
prepared and forwarded to the HRC to

docunent the maxiwum sidewall pressure {SwP)

for SQH. This transmittal was in response

to NKC questions regarding worst case cable -
pulls. SWP, jauming, and pullbys are all .

open 1lems ulth the NRC and KRC concurrence

will cunstitute acceptable closure of this
1ssue. Furtner, TVA has conducted SKP

tests, and plans to conduct further cable

tests Lo ensure that the effects of SWP,

pulloys, jamning, and support of cables in

vertical conduit has not jeopardized the

functional adequacy of cables in conduit.

Finally, as discussed in the previous CAP,

TYA will review this calculation on the

basis of results of the previously described

conduit schedule accuracy evaluation and

will evaluate any discrepancies for thew

effect on SWP. Any items identified as

potential problems will be evaluated agaiast

the restart criteria and those meeting these

criteria will pe resolved prior to Unit 2

restart. The remaining iteas will be

resolved as part of a lony-term program.

The CAP for CAID 238 01-
conplete implementation details of

the eval opy of
& 9. 2 endl on&'t Aglerse to
llt

function. However, final concurrence from
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REVISION NUMBER: S
Page B-4 of 53

Issues Findinys Corrective Actions
‘lement 238.1 - SQ% (Continued)
HKC on parameters to be monitored has
s not aned; tnerefore. ts is an
: ! pen | jnal concurrence. In
1 upary ¢ £
4 op‘!!’M FFLEW LH forwa'rm:i;o
[’ ﬂTE. the,e‘wlua provides f
ip lemong ation of Mw&l?2.  Further, fihe
\u.u ear tﬂluunraum_ﬂamml Part 1|
eC vlswn aa’cen issue
LU0 2) 31U e U7 353igns
specific resp ing. ﬁhe
program nas now been uupmmd.gu‘.\‘l
- Natfonal Electrical Codu not ¢. The Hational Eleciric Code {heC) (Ref. 14U) 1 Section C. None required.
followed for conduit fil} ang 90- £(b)(b) states tnat installations such as a:generating
construction practices. station under the exclusive control of an electric

. Peripheral finding

'940-22 Jammil4/87)

utflity (including TVA) are not covered by.the code.
Therefore, TVA {s not obliged to follow NEC for conduit
fills and cable. nulllng practices

references were made in the design standards.

d. Uesigu Criterw SQH-UC-V-11.3 (Ref. 139) auu F5ak Secuon d.

8.3.1.4.1 allow a maxiwum conduit fill of 40 percent,
whicn 1S In disagreemcnt with Destgn Standard US-£13.1.4
(Ref. 138).

The CAP for CATY. 218 UI-SQN U5 calls for the

the FSAR as part of Amendwent 5 and the
revision of the design criteria to reflcct
the design standerd values {30 to-§3-
percent) which dre typical for the
ndustry—Both of these activities are not-
required for restart; however, these revised

values witl be used- iu the comnitment

verification required by the CAP in response

to corrective action (a)

unless specifac - - - - - : ‘
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REVISION KUMBER: 5
Page B-5 of 53

issues Findings Corrective Activns
Element 238.1 - WBN BN ’ BN
The following issues, which were
addressed by Sequoyah Reports 238.1
and 238.3, are combined 1n this
evaluation to facilitate TVA review.
a. Raceways are overfillea. Overfills may a. The evaluation revealud that uncertsmnties exist a.

result in an unsafe condition, including
induction/neating provlems (incuction/

heating prublews are audressed n
this subcategory report, Watts Bar
€lement 240.0).

22940-22 (12/14/87)

regaraing Lne accuracy of Lhe raceway (cunduit, tray, amd
cable tray penetrations) till wforwation ana, therefore,
coupliance with FSAR commlments for racewdy fi1ll 15 not
verifiable throuyn YA docuukntation. Raceway fill
wnformation cannot ve assessed because the raceway fill
tracking system has nol been verified (Ref. 98), and
completeness of records of abandoned cables could not be
confirmed, as shown by NCR W-283-P (Ref. 141).  (These
issues are also addressed 1o Watts Bar £lunent Evaluation
239.0.) Also, there is no assurance Lhat current records
of raceway f11] agree with the actual wnstallation as
shuwn by NUR W-283-P (Ref. 14)1). This NCK states that
records for temporary, Spare or sbandoned cavles are
incomplete. However, the corrective action for the NCK
does not address the issue .uf feedback of the data into
the cumputerized raceway and circuit schedule. A sample
printout of WBN Cable schedule, voltaye level 4A

(Ref. 30), showed that actual f111 in some trays exceeded
the maxunum allowavle. Maxusus tray capacities listed in
the current WBN cable schedule do not agree in all cases
with maxunum allowavle tray capacities established by a
DHE calculation (Ref. 14¢). Furthermore, a plant
walkduwn (Ref. Jo) Ly the evelustion team shiows pussible
overfill of some trays (cavle f1ll 15 above swde rails
and raised covers were also ovserved, tray nodes 3AZ2¢7Y
and 38253) and tray penetrations (Cables appear Lo be
Jjanming into penetrativn vpenings, tray nodes 3AZ3Y8 and
3a2333). Tmis could not be verificd because the
installed cables are covered with Vimasco (a cavle
coating compound).

The CAP for CATD 238 01 WBN-U) stipulates
that TVA will review the practices and
proceaures utilized 1n routiay,
installing, and abandoning cables in
raceways during WBN's desiyn,
construction, and wodrfication phases up
to the present day. Also, any known
inaccuracies in the nusver or type of
cables shown in the cable/conduit
schedule 1dentified during this review
will be specifically examined. QA values
for class 1E and NC cable weights and
outside diameters will be used to
calculate the conduit and cable tray
cross-sectional area fill and seismic
loading. Abandoned cables are being
docuwnented in FCRs, and these data are
being entered into the cable routing
proyram. An inspection of the tray
segmeats 1dentified by the cunputer as
overfilled will be performed. This
comparison of the program-gentrated fill
value with the actual field conditions
will check the accuracy of the records.
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REVISION NUMBER: 5
Page B-6 of 53

Corrective Actions

:. Element- 238.1 - WBN {Continued)

Furtheruwore, WUl uesign engineers used cable weight and
outside diameler datd that were taken from non-YA sources
(Ref. 51). Tne non-ya cavle data and the uncertainties
regarding the accuracy of raceway fills result in
uncertainlies regarding adequacy of cable derating and
raceway supports. Corrective actions concerning cable

derating are discussed n ths subCateyory report Watts
Bar Eleaent 260.0 No corrective action for- :In!onn!ning

adequaz;'of r;E;;;y supports‘;;;';dentlfied uy'EﬁE"

al.
C'ﬂ Iuﬂb IUII 5:0‘“-

The CAP for CATD 238 Ol WBH 02 states
that calculation WBEP VAR 8608003 |826-
860825 047]) establishes the maximum
allowaole cable cross-sectional area for
all cable tray segments. [Input of these
data into the capnle schedule computer
program {CSCP) will be completed in
conjunction with modifications to the
progran itself The program is required
to track and coatrol tray Fill. Oats
entry dnd wodifications to the CSCP will
be completed before fuei load of 'unit i.
In the interim, WBEP 5.3) section 4.4
requires that a “Verification of Cable
Record Checklist* be coapleted for any
cable routed. This record ensures that

tha srwvace_ lnﬁ.‘nns' amas limeb Fom anu
SHG LIVIOTITLLIUIIGE QICA NG #UE Qi)

cable tray seyment will not be.exceeded

without justification.

that raceway support calculations will be
performed on any existing overweight
condition to assure support integrity

-during a seismic event. Any overweight

condition-determined-to -be technically
acceptable w111 pe documented and used
as=ts.— If -an overwetght condition-is
determined to be unacceplable, efther the
cable will ‘oe rerouted or the supports
will be strengthéned.
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Page 8-7 of 53

Corrective Actions

Element 238.1 - WBN (Continued)

b. Raceway fill criteria violate the b.
Natfonal Electrical Code and Industry
Standards.

c. Procedures are lacking to prevent C.

additional cables frow bewny pulled W
overfilled raceways and cable tray
penetratfions.

22940-22 (12/14/87)

The National Electric Code (NEC Section 90-2[b][5]) does
not require utilities {wcluding TVA) to couply with code
requirements for installations under the exclusive
control of the utility. Theretore, TVA 15 not ubligated
to follow tne KEC for raceway fills. The current WBN
40 percent £ill crterivn for conduit and the 30 percent
11} criterion for power trays are consistent with
wndustry practice. Althougn the 60 percent fill
criterion for wnstrusent and control trays (V3) exceeds
the industry practice of 50 perceat, it is acceptanle f
adequately Justified. (dee also tlement 238.) - WBN,
item g.)

Plant procedures to help avoid overfill of raceways and
penetrations have been established only recently in
“Installation and Inspection of lnsulated Lontrol,
Siynal, and Power Cables,” tal-3 (Ref. 9); and
*Construction Specification for Installing Insulated
Cables Rated up to 15,000 Vults Inclusive,* Construction
Specification G-38 (kef. 6). doth of these documents
require tnat Construction obtain Engineering's
disposition for deviations from cable nstallation
recoras. However, there is no evidence that adequate
procedures were in existence at the time of W8N
construction. Similarly, Watts dar Project Engineering
Procedure WHBEP-EP 43,13, “Cable Scnedule Handling,*

(Ref. 13) is \nteuded‘to provide the requirements for
tngineering to maintain adequate control of raceway fill
and cable routing. However, review Qf this procedure oy
tne evaluation team indicates that the procedure does not
provide yuidance to the caole router on how to route a
cable, in case it is rejected by the computer.

b.

None required.

The CAP for CATU 238 01 WBN 05 states
that SCR WoN ECBB601 addresses
deficiencies in the contrul of raceway
fill and cable routing. It establishes
the action required to prevent recurrence
as follows: (1) Hodify tne cable tray
update proyram to prohibit assignment of
a maxiwum allowanle cross-sectional area
being entered that violates the design
criteria NBN LC-30-5. (2) Modify the
structure of the tray network file to add
a second data field that will provide
traceability to the averfill
Justification docunent. Also, SCR WBHN
£CHB604 addresses previously identified
deficlencies in WBEP-EP 43.13. However,
it will be revised to ensure that
WSEP-EP 43.13 includes requirements for

- future control of raceway fill and cable
routing.
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Corrective Actions

lement 238.1 - WEN (Continued)

Potential for cable damage exists
for cables pulled in overfilled
raceways and cadle tray
penetrations. Damage will not be
discovered unt1) canles short out.

The pussiility of cable dawage exists for cavle pul )
into overfilled raceways, perticularly conduit {pullf) y
dnd cavle tray penetrations. At the tuwe of :

construction, Cunstruclion dpecification G-38 (Kef.fo)
did nut address cavle pulluys; only recently have
requiresents been dadded. However, these requiremen ¢
not clear in their wstallation wstrections for pulling
fish tape throuyn conduils that already cuntain cables.

Examunaton of m 11

1 ] W.ly
allowable pull tensions are noted.
appesr o be calculaled using thie Conductor tensile
strength only without considering sidewall pressure,
subject of sidewali pressure was not addressed unlil
1985, when revision b of Construction Specification G-38
(Hef. 6) was issued. Althougn a calculativn (Ref. 143)
was 1ssued to demonstrate tnat sidewall pressure was not

exceeded during installation of class IE cavles 1o

2t P * Am.ca
condurts, no ndications exist thal tie worst _ Case

The

JU 238 01 W8N U6 states

AP
ep
erso

dﬁ'g"sdk }i
S S C E ey~

o Gtegaturg 4

Qanii I C8 Ul

device. Therefore,™ WM

wilen ihe possibie overfil

-is resolved, any concernST:?%E~T£:::SE:Uf~._>
pulling fish tape throuyh conduit tha R

already contains cables will- also be
resolved. No corrective action is

required,
required.

SUpp Hed b Uy L

F

/

~n

\m\ nnn tA_ 20a VI 233 N

identified toox into consideration aspects sqﬁh as”Cable
puiling w overfiiled cundulis and pulibys. b
was found that actual tensions were kept at,
aitowavle values. The report “Evaluation of
of Installed Class JE Cables™ (Ref. 144) ideftifies onl
four examples of cable problews that were del}ctea durlé}%
construction at WHN.  The evalualiog tuean alsh reviewedq?
printout of the Division of Engineering Vesi EN DES) i
Conditiuns Adverse tu- Quality (CAY) data base Tor “C
(Refs. 62 and 100). The document revealed that sowme
cabie was damayed durinyg instaiiation.  However, the
related KCR (Ref. 101) indicates that dawdye was 7
repaired.. Furtnenuore, becCause no operating experience
exists yet for WBN, surveillance tests per tecnnical
specifications requlrcmenls and the extensive trenulng
program_scheduled for wmplementation as -indicatea on Tva-
letter-to the NRC (L44 BolU3] 811) will be |umurtant to
anticipate or detect trends assuCrated withi cable - :

failergs.

-

TS, ITEM:

< ... being loa _into a smg e m
T d codesara-b m?:ssng
H VHBN—ru '%{ ew

"390786-01-01 and 3Y1/86-03-01 concerning
the impact of pullbys and flexible

The for CATU 238 Oi wWbii U7 siates
Uldt hac thagun
""" d ed "t'e'NRC;' N
l that )
s) are
e, and

provImm 0
i Jraﬂwlﬂnrfkm

ISP rted-euds

Research Institute report TER-C5506-649.

The CAP for CATD 238 U) WBH OU states
that a TVA test report concerning cable
sidewall pressure has been subwitted to
the HRC for SYN and will be submitted for
HON.- -WBN-calculation results — - - -
(HWBEP VAR B6U3006) have been suualtted to
the HRC and are presentiy beiny

reviewed. HKC unresolved items

TVA is
_on

conduit connections remain
continuing resolution with.
this 1ssue.

open.
the NRC
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Corrective Actions

Element 238.1 - WBN {Continued)

e. As a result of overfills, trays do nol
provide support {cables hany loose) and
protection to caoles running outsiae of
tnem. Tray covers caanot be installea

-

as a result of overfills.

f. Cable tray penetrations are
potentially unqualified as
pressure barriers because of
difficulty 10 applying silic
foam in overfilled trays.

L Y l_‘ ::?

22940-22  (12/14/81)

one

€.

The prumary purpuse of & cable tray 15 to provide cable e.
support. Tray covers are used Lo Separate cavles of
different divisiuns when physical separalion cannot be
achieved otherwise, and to protect casles from falling
objects when required, such as under gratings. Uuring
plant walkdown (Hef. 3Jv), altnuugh several nstances were
identiffed where raised tray covers were nstalled, no
cases could be found where tray Covers cannol be .
nstalled on class It trays that require covers. Raised
tray covers are acCeptable o long as separation
requirasents are maintained (acditional discussion 1n_
subcategory report 24200, Watts Bar Element 242.0).

Also, nu permanent plant cables were observed wnstalled
outsiue of the tray side rails, only temporary
construction cables.

A plant walkdown (Hef. 3b6) identrfied soume cable tray f.
penetrations that appear to be overfilled (tray wodes

3A2398 and 3AZ333). This could not be confirmed by

visual inspection or examination of desiyn documents. lo
documents were identified defining allowable cable fald

in penetrations. The effect of overfilled penctrations

on cable derating 13 discussed 1w Watts Bar Element 240.0.

“Installation and lnspectiun of tlectrical Penetration
Pressure Seals, Fire Stup Barriers and Flawe Retardant
Cable Cuatings,” Mal-14 (kef. 14b), audresses the
installatwon and repair of electrical penetration
pressure seals and firestops. The wnstruction adéquately
addresses 1nstallation, repair, and inspection of
electrical peunetration firestops and pressure seals to
ensure their integrity. It includes adequate
requireuents for Qa inspection of the installation
process. No evidence exists, however, that firestup
penetration confiyurativns, as originally tested by TVA
and others, will be equally effective under penetration
vverfilled conditions.

None required.

The CAP for CATD 234 0) WBN 0 states
that Significant Condition Report (SCR)
WBNECBU601 (843 Bo0YZ6 910) is tracking
the condition of overfilled trays. The
corrective action of the SCR will be
revised to include a statesent to
evaluate the effects of overfillea tray
penclrations as related to pressure seals
and firestops.

r'y
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Corrective Actions

KOTE:
these
other

Cable

194D-22

lement 238.1 - W8N (Continued)
Peripheral finding

. Peripheral finding

There is no certainty that cables
were tested after instailation
(discussed 1n subcategory report
26500, Watts Bar Element 241.3).

(12/13/67)

The following issues from
concerns are addressed In
evaluations.

for Unit 2 was being routed
through Unit 1 (discussed 1n tmis

suhcatenary rnnnrt

Watts Bar Element

Division of Huclear Logincering (DNE) calculation
{Ref. Zo) provides yustificalion for filluig V3 trays to
60 percent. However, calculalions are-using dssumcd

cable I._ngl'I!nu( tne basis of wmich is not apparent

evaluation leam.

*
-

o
”-~

nre-proofed cable bundles and not Secured. ill: ” !rgé&
cable ties is optivnal accordiny te “Cunstructdon

Specification for luslalllng lnsuldled Cavles ffated up tgn
K ey

l‘; 000 VYolts Inclugive * G- ll}ul b). Plowever,
'lnstallallon and lnspectlon of lnsulateu Lu rol

Y,. .o Aabla. M AL _ 2 nY

)igllﬂl. and I'Ul":l bﬂUlB) ni=Ja, N7/, ‘l“:l- 7, T U(.cuure (5 res
these cables Lo be secured. N ‘N@

LI¢=-u0wny ~"ervdl)
5~£eu@| horizental trays. /

The CAP for CATU 238 01 NPS 04 states Lhat

. the calculation EEB-USTF-0001

[B4J 861230 903§ will be revised to docusent

tha haeie fo

fhae

Aveimnt inne

ac el 1

bllb Vel IUI ‘l"- uaaumys'vua UJ\U e
Justlfylng oU percent flll of conlrol level

« A LAY Nlll ue l;:ueu H
determined to be required.

Penaanent cables were observed lying lousely ou, truﬁm CATU 238 01 WBN UY stales that

eering considers cable

cavie trays

provids

‘grdph

tnat tie-

practical,
1% feet.

at1os

8,388

at anter

T dofn

L hh& a 000 ruction nrdctice’
%ulfint ﬂngemen Iz.s and
s tn nro T uf MA




Issues

‘ ATTACHMENT 8
SUMMARY TABLE OF SUBCATEGURY ELEMENTS
SUBCATEGURY 26600

Finuings

IR wow » . -, s
. ’

REVISION NUMBER: 5
Page B-11 of 53

Corrective Actions

Element 238.1 ~ BFN

The following issues, which were
addressed by Sequoyah Reports 238.1)
and 238.3, are combined in this report
to facilitate TVA review.

a. Raceways are overfilled. Overfills may
result in an unsafe condition.

2294D-22  (12/14/87)

BN

a. For unmits ) and 2, nu YA recurds, as required by “Design

Procedures fur Kouting and Losding Cables on Cable Troys®
{Ref. 102), could pe identaf icd that would ndicate
effective control of raceway f1ll, For umt 3, a
computerized routing program exists. Howevir, raceway
£111 data are not traceable tv QA recurds. Furtherwore,
Lthe proyram users raised the maximun alluwable tray f1ll
values withuut approval or documented Justification
(Ref. 103). Also, tne cable outside diameter (UU) used
to calculale raceway cross-sectional area fill and tne
cavle weighits used to calculale rdceway supports were
from non-YA sovurces (Ref., 104).

Bucause ot these uncertainties, 1t is aol clear whether
the raceway fill commitments as stated in the FSAR are
actually met. As a consequence of the uncertawties
regarding raceway fill, the adequacy of raceway supports
- further complicated by Lhe use of unverified cavle
welgnts - and cable ampacities cannot be verified. (The
ampacily issue is discussed 1n this subcategory report,
BFN Element 240.0).

BFN

a.

Tne CAP for CATD 238 01-BFN-O1 states that a
review will be performed of the practices
and procedures utilized in routing,
installing, and abandoning cables in
raceways during BFN design, construction,
and wodification phases up to the present
day. The review will address the practices
and procedures relating to al) raceways in
Category I structures. Any inaccuracies in
the number or type of cables in the °~
cable/conduit schedule identified during
this review will be specifically examined.
Subsequent to the above review, programs
will be developed and implemented to correct
all identified discrepancies, and to
mitigate the effects of any generic
procedural breakdowns. Furtherswre, all
discrepancies will be evaluated for their
finpact on:

0 KRaceway fill commitment verification
o The worst-case cable pulls
0 Raceway support adequacy

o Cable asmpacity
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Corrective Actions

lement 238.1 - BFK (Continued)

Corrective Action Reports CAR-y5-0078, 79, and 80 (one
for each umit) were 15sued stating lhat the tray fill
exceeds FOAR commitments, tnat the design limits for tray
suppurts nave been exceeded, and that ampecity derating
due to excessive aunllcatlun of Flamemastic coating is
lacking. The.report requires as corrective action, *to

establisn comnuterized cable programs for Unitg )

=1422 AR Er a0 Lav

3 wnich prevent the euglneerlng of cable routes wnlcn

-UvCH l i l I bdu n: Ll d])- lllt: lcpw L lul HICI T cquwc; I.lldl-
seismic qualification of existing cable tray/supports be

performed.

Conduit fill limitations inconsistencies were found
between BFN FSAR Section 8.9.2.1 and Design Standard

US-t13.1.4, Table 1. The 53 percent and 3) percent

conduil f||l< allowoa by Table ) of DS-E13

Lontus 4§ sURCG sAUIRL nawe e

for one or two cables per conduit respect\vely, is in

agrccmmu Hllll luuu;try prau.lu: \Il[b'. UUL l-llt: 33
percent value does not meet the FSAR (Kef. 47) stated

\-—

The corrective action for SCR BFNEEBY602
will provide QA level data for cable
outside diaueters and weights. Also see
the corrective action plan for
10900-NPS-05. The corrective action is
scheduled for completion prior to restart

of each unit for itoms mewtina restart
a3l unitl Tor fams nkeling restiars

criteria.

The CAP for CATD 238 01-8FN-02 states
that the corrective action for CARs
86-0078, -0079, and -0080 and for

SCR BFNECBY60) and subsequent closure
will resolve this CATD. The corrective

action requires that computerized cable

oroorame ha actahlichod far unite 1 2
Prograns o0 QSiaDISNLC YOr uniis i, &,

end 3. SCR BFNtCBB60] is entered into.

ol 1or ll‘dLKlllg Ul ll} l.UrrCl-l-lVC
action. The corrective action fis

The CAP for CATD 238 01-BFN-03 states.
that the BFN FSAR Section 8.9.2.1 will be
revised-as required -to-agree-with —— - -
0S-£13.1.4. After revisfon of the FSAR,
all existing instaifations will comply
with the FSAR, NEC, and DS-E13.1.4.
Conduits that contain two cables have an:
allowable fill of 31 percent per =
0S-E13.1.4. Tnis i1} is less than the
maximum 40 percent stated in the FSAR.,
The corrective action is scheduled for
completion prior to unft 2-restart.-

.
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Corrective Actions

Element 238.1 - BFN (Continued)

b.

Raceway f11) criteria violate the
National €lectrical Coge and industry
practice.

Procedures are lacking to prevent
additional caoles froam being pulled 1n
overfilled raceways and cable tray
penetratiuns.

22940-¢¢2  (12714/81)

L.

(2]
.

The KEC 1n Section Y0-2(b)(5) states that installations b.
such as a generating station under the exclusive control

of an electric utylity (including TVA) are not covered by

the Code. Therefore, TVA is not onligated to follow the

KEC for raceway fil), The current BFN 40 percent fill
criterion for conduit and the 30 percent £111 criterion

for power trays are consistent with industry practice.
Although the 60 percent fill criterion for instrument and
control trays exceeds the industry practice of

50 percent, it is acceptable 1f adequately justified.

(See also Element 238.1-6FN, item g.)

Plant procedures to instruct Construction to consult with «¢.
Engineering in cases where cables cannot be installed
exdctly as indicated in the design records have been
established only recently in General Construction
Specificatwon G-38, {Ref. 6), “Installing lnsulated

Canles Rated Up To 15,000 Volts," and MAl-44 (kef. 10), |
“Cable Pulling for Insulated Cables Rated Up to

15,000 Volts.* However, MAI-44 and G-38 do not provide |
guidance in situations where cables are routed in trays,
conduits or cable tray penetrations that appear
pnysically overfilled, such as was done in MAL-3,
(Ref. Y), Section 5.3, for WUN.

None required.

The CAP for CATD 238 01-BFN-04 and
-NPS-09 states that UNE nhas a program in
place to verify raceway fills at each
plant site and to ensure that
additions/deletions are a

system. In’the
added shall

ate that when cables can not be
properly installed as routed by drawings
because of routing error, full cable
penetration or raceway overfill, the
cognizant engineer shall notify DNE to
resolve the provlem. CAQR BFP 870294
(kef. 147) will be used for tracking and
aispositioning this CAP.
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tlement 238.1 - BFK {Continued)

1. Potential for cable damage exists d. Generdal Construction Specification G-4, “lnstalling d. The CAP for CATD 238 01-BFN-0S5 states
for cables pulled in overfilled Insulatea Cables Rated Up to 15,000 Volts Inclusive” that TVA will define the trend parameters
raceways and cable tray (Ref. 8), in force at the twme of BFN construction, did associated with cables as part of the
penetrations. UDamage will not pe not address sidewall pressure or cable pullbys; no trend analysis program implemented by the
discovered until cables short out. limitations on the deyrees of bend in conduit runs were TRUI program. However, the program does

’ given. Therefore, the possibility of cable damaye exists not provide for predictive analysis.
for cables that were pulled into overfilled raceways,
particularly conduit {pullbys) and.cable tray The CAP for CATD 238 G1-BFH-06 states
penetrations. The 1ssues have been identified in SCR BFN that the corrective action for this’
£ed 853) {Ref, 146), and steps nave been taken to develop concern will be accompiistied by the
. a program for corrective action. CATD 10900-NPS-01, R3, completion and closure of SCR BFNEEBBL31,
was writien to track the sidewall pressure 1ssues, as follows:

However, the evaluation team agrees with findings of

other evaluators (Kef. 179) that the sidewall pressure |' The TVA test program that will be used to
tests conducted by TVA may only have limited resolve concerns on SQN cable

applicability to BFN construction. TVA has implemented 2 installation includes assurance that
trond analysis program to fdentify adverse trends cable damage would not affect reliability
associated with cabling at any TVA nuclear plant. when cables are subjected to harsh
However, It is not known what cabie paraweters are {inciuding wet) environments. The
trended and if these parameters consider possible adverse results of the testing program wild be
-effects of harsh environments during accidéats. " shaown to be applicable to BFN and other
777777 plants or plant-specific testing will be
ot ) conducted.
The corrective action is scheduled for
- i - T completion prior to restart of each unit.
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Corrective Actions

Element 238.1 - BFN (Continued)

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

f. Cable tray penetrations are
potentially unqualified as
pressure barriers because of
difficulty in applying silicone .
foam in overfilled trays.

= .
R

2294D-22 (12/14/87)

€.

f.

A walkdown (Ref. 37) performed by the evaluation team did
find cables runniny outside of cable trays (GN-l and
RF-1) and nanging loose from trays (JAQ-11). TVA ECSP
Report 10900 has recorded swuilar findings. The concern
that tray covers cannot be installed on class IE trays
that require tray covers is addressed in BFN €lement
Evaluation 242.0. ’

’
A plant walxdown (Ref, 37) by the evaluation team f.
1dentified some cable tray penetrations in the cable
spreading rooms that appear to be overfilled (tray nodes
KAG-1, KJA, KAF-1, and MD). This could not be confirmed
by visual inspection or examnation of design docunents
(computer printout, tray node fills). The effect of
overfilled pénetrations on cable derating s discussed in
this suucategory report, Browns Ferry Element 240.0.
MM1-25 (Hef. 148), “Installation and Repair of
Penetrations and Fire Stops,” addresses the installation
and repair of electrical penetration pressure seals and
fire stops. Also, Quality Control Inspection (4CI) 5.)
{Ref. 149), *Quality Cuntrol Instructions for Pressure
Seals and.Fire Stops* dascribes the method used to
inspect, test, and document results of installation and
test uf fire stops and pressure seals. Tuese current
procedures adequately address installation, repair, and
QA inspection of electrical penetration fire stops and
pressure seals to easure their integrity. Also,
Surveillance Instruction (SI) 4.11.E.3 (Ref. 150) covers
perfodic visual inspection of electrical penetrations in
fire barriers. No evidence exists, however, tnat fire
stop penetration configurations, as originally tested by
TVA and others, will be equally effective under
penetration conditions where tray fill exceeds 30 percent
loading, should these conditions exist.

e. . The CAP for CATD 238 01-BFN-07 states

that the cable trays identified in this
CATO will be walked down to determine if
the cables are a permanent installation
and to identify the cable numbers of the
cables. If the cables are in a
penaanently installed condition (e.q.,
per an ECN or MR), a CAUR will be issued
to initiate a corrective action. If
numerous cables are identified as
conditions adverse to quality, an
evaluatfon for potential generic
conditions will be performed. The
corrective action is scheduled for
completion prior to unit 2 restart.

Tne CAP for CATD 238 0} BFN-08 states
that an evaluation will be performed of
the cable tray fire stops based on the
actual fill of cables to determine if the
fire stops are affected by the level of-
fill of cable in the trays. If the
percent of f1ll is determined to be an
adverse condition to the effectiveness of
the fire stops, a CAQR will be issued to
correct the condition. The corrective
action is scheduled for completion before
restart of each unit for 1tems meeting
restart criteria.
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Corrective Actions

Element 238.1 - BFN (Continued)

g. Peripheral finding

o

BLN

The following issues, which were

= addressed by Sequoyah Reports 238

and 220 Ama samhdn dn emie
ali LJD.J. arc \.w-l-llllcu LIy

to facilitate TVA review.

.l
ry Y yyd
Cpul v

. a. Raceways are overfilleda. Overfills may a.

: " result in an unsafe condition.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

22940-22 gl 14/81). .

‘00 percent.

DNE calculations EEB-CSTF-U00), RI (B43-861230-903)
provide Justification for fill:ng control trays to ~
‘These calculations use assumed cable
loadings, but the basis of the assumed cable loading is
not apparent to tne evaluation teanm. Ihls finding is

vatnn adidreaccad hu 3 sasmanbiva antian
WLy duus Gaatu UJ & Corvedeive aCtLwon plﬂll I.U

CATU 238 01 HPS 04 for WBN. The corrective action plan
is beiny tracked by Probiem- laentlrucatlun Keporl {PiR)

WBN WBPB784, RO.

BLK

BLN units ) and 2 use a computerized routing progran,
However, raceway fill data are not traceaple to QA

verifiea (addressed in this subcategory report, BLN
Element 239.0).. Also, the cable outside diameter (00)
used to calculate raceway cruss-sectional area fill and

A A salernlata masacaw unnaste wawa

t‘hﬁf&ble ﬂclgnts uxeu - ‘vﬂl\-ulﬂlc lﬂh("ﬂ_’ BU.I'IUI P ALl W
froa non-QA sources. This fact was documented in PIR BLN
EEBEO0T {Ref. 151). ~ TVA has indicated tnat aii QA cadble
sizes and weignts nave been loaded into tne computer
"""" However,
there 1s still routed cable in the plant that does not
nave (A values and that has not yet been entered into the
\.Otmh"ef prnnf) . tﬂe above 1ccr Bas ara heina lrarlred hu

the CAP for CATD 10S00-NPS-05.

For the CAP for CATD 238 01-NPS-04 see
WBN iten g.

g.

BLN

The CAP for CATD 238 01-BLK-0) refers to
the corrective actions-for PIR BLN
EEBB702, which will be defiped as

fo]lous.

Because a potential loading value

80 narcant farm U4 and 120 narcant
SV perdent Tor V5 and v perient ¢

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

0 Ascertain whether or not an
additional derating factor, with
respect to ampacity, should be

annlied to cahlec routed throuch tray
applied to cables routed through tray
crosses.

o [If a derating factor 1s required, .
coordinate with EtB-central staff and

request a revision to US-E12.6.3 and
its supporting calculation.
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Corrective Actions

Element 238.1 - BLN (Continued)

b.

Raceway fill criteria violate the
NHational Electrical Code and industry

practice.

22940-22 (12/14/87)

b.

Because of these uncertainties, 1t is not clear whether
the raceway fill cummitiments stated in the FSAR actually
have been met. Abandoned cables way result in tray and
conduit overfill, which may impact raceway supports. The
tray, conduit overfill, cable ampacity, and raceway
supports, as a result of abanduned cables, are being
addressed by CATD Z3J900-8LN-U4 1n this subcategory
report, Elesent 239.0 for BLH. (Tne ampacity issue is
discussed in this subcategory report, BLN €lement 240.0).

PIR BLN EEBB70Z (Ref. 152) states that the general design
criterva document N4-50-0787 (Ref. 153), “Power, Contro?.
and Signal Cables for Use in Category 1 Structures,” does
not provide specific guirdance or restrictions when cables
are routed in 480V level trays through “crosses.” Also,
the PIR states that the potential exists to load crosses
to 6V percent fill. However, no docunents were found
showing what corrective action was taken.

The NEC Section 90-2(b)(5) does not require utilities b.
{including TVA) to comply with code requirenents for
fnstallations under the exclusive control of the
utility. Therefore, TVA 1s not obligated to follow the
NEC for raceway fill. The current 40 percent BLN fill
criterwon for conduit and the 30 percent fill criterfon
for power trays are consistent with industry practice.
Although tne 60 percent fill criterfon for instrument and
control.trays exceeds the industry practice of

50 percent, it is acceptable if aaequately justified.
(See also Element 238.1 - BLM, 1tem g.)

o Evaluate all pertinent cables in

accordance with the revised
DS-E12.6.3 and initiate appropriate
corrective actions per KEP-Y.1.

Corrective action 1s scheduled for

completion prior to unit 1 and unit 2
fuel loading. .

Hone required.
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Corrective Actions

Element 238.1 - BN (Continued)

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

d. Potential for canle damage exists
for cables pulled in overfilled
raceways and cable tray
penetrations. Damage will not be

discovered until cables short out.

22940-22 (MW)

—_

C.

d.

required.

BLN 15 sti)] under construction. Approximately 80

‘percent of the umil 1 and common cables have been

pulled. General Construction Specification G-38,
"installing Insulates Cables Kated up To 15,000 Volts.
instructs Construction to consult with Englneernng in
cases where cabies cannot be Instaiied exactiy as
indicated wn the desiyn records. Also, G-33 and Quality
Control Procedure BLN-QCP-3.34 (Kef. 154), “Electrical
Cable Installation (Pulling).” orovide the requirements
to prevent trays from being filled above thefr side

ratle, Procedures for controlling cable routing by
ratls. QLedures Ior Conlrediing Cabile routing

Engineering are addressed in this suncategory report, BLN

Claal.nd 270N
& ICHEKIIV &Jddee

Uuriny the eariy phases of BLN construction activities,
General Construction Specification G-38 did not address
SWP or cavle pullbys, and SWP calculations were not
However, revision b of G-38, 1ssued 09/15/85,
liwits the sua of bends ‘in condults to 360° between pull
$OINRS and re‘ﬂﬂuc l\-hla.bs
for cable pulls.

An HRC letter (Ref. 155), dated 03/11/86, swunarizes
resuits of a site 1nspection and reviews the cable Swp
issue. The letter notes that SWP violations tend to
exist where cables are pulled into conduits having bends
tn excess of 360° between pulling points and the industry
practice limiting total bends could reduce SWP problems.

Ae tha maecult Af tha inenontian tha NOC lattan antae
ny l.llc resust OF g HiapLLribin, ik v aCueis ey

that "no violations or deviation were identified within
the scope of the inspection.® The KR letier aiso notes
a comnitment by tne licensee to reinspect approximately
18,000 class 1E conduits. NCR 4254 (Ref. 156) s being
used to track the rewnspection of the class 1€ conduits.

C.

d.

v of pulling forces and SWP - - -

Hone required.

Tne CAP for CATD 238 01-BLN-0Z states
that the conduits are being reinspected,

and this issue is being tracked by
HCR 4254. Corrective action is scheduled

for completion prior to unit 1 and unit 2

fue) loaddng, - - - - - -

Tne CAP-for CATU 238 Ui-BLN-U3 siaies
that: s1dewall pressure (SHP) calculations
for those cabies in V1 trained conduits
are being prepared and checked in
accordance with the corrective action
specified 1n PIR BLN EEBB518. Should
those calculations prove a condition

adverce to gualityv " anaronriate actiong
LVerse 10 quasily, appropriale aclions

will be initiated in accordance with
NEP-5.1. Corrective action is schieduled
for completion prior to unit 1 and unit 2
fuel loading.
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"

-

i 2294D-22 (12/14/87)

« sgu_ "

PIR BLN EEBHS18 (Kef. 157) also addresses the SWP issue.
The PIR noutes that conduits at BLN contain no mwore than
Ju0® of benas between pull points and that SWP
calculations are not necessary for previously installed
V-2, v-3, V-4, ano V-5 leve) conduits. However, a
lwited worst-case sample calculation requirement was
imposed for V-1 level cunduits. lIn addition, requiresent
for SWP calculations was lmposed for future cable
mnstallations. No folluw-up ducuments were available to
the evaluation team regarding sanple calculations for V-1
level conduits.

NCR 2987 (Ref. 158) stated that cables installed from
10/14/83 until 03/10/84 were accepted by (C without using
the break rope requirements of G-38., A TVA memo

(Ref. 105) recomnended random sampling, by pulling back
at least one cable per voltage level. This item was
released from nonconforming Status on 02/20/86. However,
no follow-up documents were available to the evaluation
team describing the method and results of the corrective
action.

TVA nhas wplemented a trend analysis program to ident)fy
adverse trends assoctated with cabling at any TVA nuclear
plant. However, it is not known what cable parameters
are trendea and if these parameters consider possible
adverse effects of a harsh enviromsent during accident
conditions.,

TVA has also developed a comprehensive training module
coveriny cable-pulling requirements, intluding
requirements for utilizing break ropes. In addition, R4
of YCP-3.34 incorporates detailed cable pulling
requirements, including requirements for pull rope
attachmwent and monitoring of cable pulls.

The CAP for CATU 238 O1 BLN-0OS states
that TVA will define the trend parameters
associated with cables as part of the
trend analysis program {uplemented by the
TROI proyram.

However, the program does not provide for
predictive analysis. The TVA test
program which will be used to resolve
concerns on SUN cable installation
includes assurance that cable dasage
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 will be conducted. The
corrective action is scheduled for
completion prior to unit 1 and unit 2
fue) loading.
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@ AS a result of overfills, trays do not e
provide support {cables hang loose) and
protection to cables running outside of
thea,

. Cable tray penetrations are _ f
potentially unqualified as
pressure barriers because
Aif‘lrnl'u in annluing c(!

foan in overfilled E}:y;:

of
irn
1¢0

ne

o Peripheral finding 9

294D-22 (12/14/87)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, shoyld these .conditions exist,

"""""" ———. 7 7 777777 joadings, but the basis of the assumed cabie loading is

During a walkdown (Ref. 107), the.evaluation teaa did not
observe dny 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 1 and cosmon

cabies have been pu‘lcu: luc concern that lrd] covers
cannot be installed on class It trays that require tray

e.

A visual cneck of penetrations during a recent plant f.

walkdown (Ref. 10b) by the evaluation team revealed that

o tray penetrattons dppear to be currently overfilled.

A inctw * trave awa allacad
However, since contr 1 and iastruasent trays are allowed

to be filled up to 50 percent, a potential exists for
exceeding the U percent Tiii.to which the firesiops were
testea (Refs. 159, 160, and 161). No evidence exists
that firestop penetration configurations, as originally
tested by. TVA and others, will be equally effective .under
conditions where tray fill exceeds 50 percent loading,

BLl -1s st} under cunstruction; -and the penetrations
either have temporary seals or are left open. Adequate
procedures governing-installation and inspection of
permanent penetration seals currently exist.
BLN-UCP-5.18, (Ref. 162) "Quality Control. Procedure for
Firestops, Moisture, Pressure, and Radiation Seals,*

describes the methods used to inspect and document
penetration firestops and penetration pressure, soisture, |

weLrat 2to g33ure, 2 LUY

and radiation seals. Tnis currcnt procedure adequately

addr &5585., gua%u}lutgvu. lcyuu. and { qr\ sﬁspé\.tiuu of
electricai penetratlon flrestops and pressure seals to

ensure their integrity. Also, Surveiliance instruction

BLSY 4.7.12.a (Ref. 163) covers periodic visual

inspection of electrical penetrations in fire-barriers.

UNE calculations EEB-CSTF-0001, K1 {B43 801230 903] g.
justification for filling control trays.to- - - - - - -

provide-J
60 percent. These calculations use assumed cable

Tnis finding is
to

not apparent to the evaluation team,
being addressed by a corrective action plan
CATD 238 01 KPS 04 for WBN. o

-HBN- {tem G.

None required.

The CAP for CATD 238 01-BLN-06 states

that Factory Mutual Research tests were

made for trays loaded to 50% by area.

Ballufanta bma x abhla Aanth Af
LCICTONLE F u]; hiave a usable UL U

3.75 inches. However, their fill is
Jimited to 60X of cruss sectionai area
based on 3 inch tray depth. Therefore,
the .tray fill is only 48x based on 3.75
inch depth. This 1s less than the tested
value. HNo corrective action is required.

For the CAP for CATD.238 01-hPS-04, see
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Corrective Actions

ARANRRRRRARRRRNRAN

Element 238.3 - Cable Tray Overfills

RARRARANRARAANAARS

SQN

a. Cable trays are overfilled.

'Qu

LA .

-,

-

el
“

5; . 22040-22 (12/14/87)

32

SQN

2, Review of cable tray fills (Refs. 14, 71,
revealed the following:

| com
1
o Power cable trays did not appear to be IHI\S ITEM 3

However, no final assessawent can be mafle until the
accuracy of the raceway fill tracking

TVA assumption that no additional dera
for power cables when the overfill is the result of
abandoned (deenergtzed) cables.

ra
i ampacities will be, repalcul the
stem 1s 2ffect 1 nuolqimigf .
verified as stated in Element 239.0, S9N, item b.a Procedui -06 Revl 0 of %09/, 486
Also, no analysis has been 1dentified §o support ndoned cables w
n

o The raceway fill tracking system,
verified, indicates that a number §f 13C trays are
overfilled. This is supported by
under SCR SUNCEBY62Z2 (Kef. 164).
determined from the profiles obtat

In addition, review of the current pr r SCR

e e pagt
THISITEM GOMPLERED 555
e th . is verify the
walkdowns are generally larger thap the fil n progec calculation n cable
racewdy f111 tracking system. EATE' uezgsd :éing g%cation of

[ ]

SQu

e the
ampacity
s. Cable

. 3
identiffied by CAQ-document SCR SQN EEB
861 ’

.

The CAP for CATD 238 03-SQN-02 indicates
hat the racéway racking system
of the

b4

1

SYNCEBBL22 to determine the adequacy of cable tray
supports indicates that:

o Insufficient evidence exists to justify that computed
weights of known cables equal to or yreater than 14
pounds per foot for vertical trays and 16 pouods.pes

The CAP for CATD 238 03-5QN-03 states
that TVA plans to justify liaiting the
review of tray support adequacy to the
control and auxiliary buildings only. A
telephone conversation of Ja

foot for horizontal trays are adequjte cut off po3
to provide an acceptable level of ¢ : g M

identification of overloaded tray spg

o Tne program covers only review of cfble trays § .
Contro) and Auxiliary Buildings. D TE
]

supports fo
)] P )

o Hultiple application of Flamemasticicable.coating.fas
is the case at SUN) may result in thicknesses greater
than 1/4-inch. The cable coating weight is, however,
calculated based on a maximum thickness of 1/4-inch.

review. If this rationale cannot be
clearly developed, TVA has committed to
expand the review of tray supports to
other plant areas untfil an acceptable
level of confidence fs reached.




ATTACRMENT B EVISION NUMBER: §
SUWHMARY TABLE OF SUBCMEGURY ELEMENTS gageslli-ZZ of 53

SUBCATEGORY 26600

Issues Findings Corrective Actions:

Element 238.3 - SQH {Continued)

o Weights for a number of trays exceeded the Design 238 03-SQN-04 states
Basts loading criteria in Design Criteria that to ul this issue (weignts for
SH-UC-¥-1.3.4 (Ref. 165). Oocumentation of the a nmer?a exceeded the design
analysis for resolution of deficiencies and asis leadMfigacriteria) TVA will pravide

implementation of needed corrective actions was in Lvlu(ﬁrfan‘hcorrecuve actions for
proyress at time of evaluation. ewfof Xionciec Ahat have heen
B en

b wabvo Ut

ﬁﬁ(\quecnaezz.

: w)g}'°f:,:*$"‘z¥\;sp:;°z:::?:g:"

exc g 1/4 he extra
amv L‘CKTQM maY not have been )
cons) wef™ 1ulations for the

cable\tr e CAP indicates

-that Tva a ulatiefe SON-£2-016 and %

SUN-EZ-\JI _\,n’,lr% n that covers
3b tye voiume of any
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Findings

REVISION HUMBER: 5
Page B8-23 of 53

Corrective Actions

Element 238.3 - SYN (Continued)
b. Cable tray fill criterta for cables
violate the Natfonal 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.

d. Plant procedures contain no requirement
prohibiting overfilling of cable trays.
More cables are being adged to over-

filled trays.

2294p-22 {12/14/87)

b.

C.

d.

The NEC in Section 90-2(b)(5) states that installations

such as a generating station under the exclusive control
of an electric utility (including TVA) are not covered by

the code.
for tray fills.

Therefore, TVA is not obliged to follow KEC
Current SQN fill criterion of 30 percent

for power trays is consistent with industry practice.
Although 60 percent tray fill criteridn for I1&C trays
exceeds the industry practice of 50 percent, 1t is

acceptanle if adequately justifiad.
238.3 - SQ, item g.)

A walkdown (Ref. 108) performed by the evaluation tean

{See also Element

did not find cables running outside of cable trays.
However, TVA ECSP Report 10900-SQN ident{fied “some®
cables routed outside trays. Tne issue is being tracked

by CATD-10900-SQ8-U1.,

The concern that tray covers

cannot bie installed on class 1E trays that require tray
covers was not verified by the walkdowns performed.

Plant procedures to prohibit overfill

[ IVC T IR TY, |

b.

c.

Hone required.

No further corrective action required.

IhoLAR fo

penetrations nave only recently been e
SQEP-06 (Ref. 14) and MAI-04°(Ref. 11)
conduit jumpers and power trays. Howev]
procedures are not clear. Also, no evi
the actual tray fills identified as pa
programs (refer to Elanent 238.3 SUN it
reflected in the raceway fill tracking

B -

of SQN‘s
s a) will
pystem for

use.

RIS 4TE

ence exists that

ATE

M

states tha 1 0
a r documents t
e ﬁgﬂﬂlef ine the

r
L

fill requirements o W ays and
a PreveAt oye 111 of umpers. TV
has f1$0 ¢ tted eld inspection
a

overfillad




Issues

ATTACHMENT B
SUHMARY TABLE OF SUBCATEGORY ELEMENTS
SUBCATEGURY 26600

REVISION

Findings Corrective Actions

NUMBER: 5

Page B-24 of 53

Element 238.3 - SQN (Continued)

e.

f.

Cable tray penetrations are over-
filled. More cables are pulled
through 2already overfilled pene-
tratfons. Possivle cable damage
may result from cable pulling

through overfilled penctratfons
{addressed in Seguoyah Element

Report 238.1).

Overfilled tray penetrations may

not be qualified as a pressure
ooundary as it {s alwost impos~
sible to apply the R

foam.

eripheral finding. ... ... . .

2294v-22 (12480K0)

e

f.

_sampling program to determine

The concerns that caole tray penetrations are overfilled e.
could not be confirmed vy the evaluation team through
walkdowns (Hef. 38) or exanination of tne design

documents. Also, no documents were 1dentiffed defining
allowable cable f111 in penetrations. Uverfilled
penctrations may affect cable derating {(discussed

Sequoyah Element 240.0) and may result in cable damage

(dlscussed 1n this suocategory report bequoyan ’
Elanent 238.1). However, Current procedures that will
prevent overfills in cable trays should autumatically

prevent overfills in cable tray penetrations.

Hone required.

n
&

Modifications and Additions Instruction MAI-13 f.
{Ref. lo6), "Electrical Pressure \phl Firp(lnn Harrior

The CAP for CATU 238 03-SQH-10

states

that TvA wil) raviow the firecton tost

Ba L Cavlp stov

and Flame Retardant Cable Coaung.._adurerses the '

[FYY AR ananda alime adlual PRI PP I I VY Y T 2o a

configuration to detemine the effect of

Ky Y X Py L2
lll)tﬂllﬂ&lull ouu lcvﬂll Ul CII:L!-I al Pc":l‘ﬂ‘lul UvCTdy llll.v oo b

pressure seals and’fire stops.

adequately addresses installation i
of electrical penetration fire stip?mi

ifd at whi
can be

maintained. TVA committed to §

al Iloverﬂi&hd tray, ass
fife stof Jusn ere

el asaryy

to ensure their integrity; and indludes adeq
requirements for QA fnspection of gthe mstal&&
process. S1-233.2 (Ref. 180) covqrs periodi
inspection of fire stops. -No eviflegee however exists .
that fire stop penetration configurations, as originally
tested by TVA-and others, and approved for -use-at SN conditions.

urthermor eytect on cabl
able adqu&?ﬂyeﬂ / ) !‘ ,Of,m, 240.0.

to ampacity rating does not clBarly addr

L e \.Wmvv-w-,——

duwg‘,«gq nﬁ{g%}xﬁ@shngmg@m allowable Jf i1}

ch tye
deat{fy
throsgh a

Other trays wnich pass
based on these tests, will ve equally effective unaer through firestops will have their fill
penetration overfilled conditions. T limited to established values in the

e cable program,

- The current approach to justify o0 percent tray fill g. The CAP for CATD 238 03-SUN-05 states
agrees with acceptable practi ~tmt~Fr-wti-revtse-ttecereart
exists that -the representatiy £oplacer lngabalanlat on EEB-CSTF-000) to
properly selected to assure tnk‘??é% %Tﬁwd PE?W! m«tions selected are
not account for more than 30 pprge F Bo § vREEsRia s wimA Ay ﬁh ancy for
fill and that an acceptavle pofer dissipation level per . acable acijicy 1e subject of raceway
Tinear foot 1S Aot ¢xceeded, bief ampacity

_evaluation of overfilled racewhysr—e—
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Issues Finaings Corrective Actions
Element 238.3 - WBN WBN ” WBN
(How 238.1) ) (tow 238.1)
BFN BEN BEN '
(Now 238.1) (How 238.1)
BLN BLN BLN :
(How 238.1) (How 238.1)
RRRRRRRRARAARNRERE
...Elf?ﬁ?&-fgg;fa- - Containment Penetration (Cable Damage)
SQH SQn " SN
(Not to be evaluated) -
WBN WEN WBN
a. Cable jacket couls be aamaged as 2 a. To investigate tne employee concern, on 4/23/86 and on a. None required.

result of cables overflowing a
cable tray and being in direct
contact with electrical containment
penetration 11 at elevation 737
feet in the Unit 2 annulus.

BFN
(Not to be evaluated)

. BLN

(Mot to be evaluated)

7 2294D-22 (12/14/87)

1730/87, tne evdluation team conducted o field walkdown
{Ref. 36) of the Unfts 1 and 2 reactor building annulus
area at penetration 11 and other penetrations in the
vicinity of penetration 1). No evidence was found of
cables in direct contact with the penetrations. Ourin

. the walkduwn, it was observed that the cables coanecte

to the penetrations were well within the side rails of
the tray and did not completely fill the bottom of the
tray. Possibly the concern was referring to temporary
construction cables, which no longer exist in the
vicinity of the penetrations.

BFN . BFN

BLN BLN
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Corrective Actions

EAMARARAARARARAANR

Element 239.0

ARARARRRRARARAARAR
SQN

a. Cavle pull slips have inaccurate a.

informatfon ac to the lenatn of the

pulls. lnaccurate length of pulls
[P Py mar.on L£dnVa 2=

UCIQ,) VIUUU\.LIUII UC\.GU)C iy 1
required to walk aown the pull.

b. Computer Cable Routing Program is b.

inadequate.

22440-22 (|25|4/ul)

SQN

- cables

- Cable and Raceway Program Inadequate (Kouting)

Cable length inaccuracies in the past resulted from

inadequate feedback from Construction {Ref. 84). This

problem has currently been resolved for future
fiistallations adnerence to S{EP-Ub wili prevent recurrence.
The effect of inaccurate cable lengtns on eléctrical
calculations has been recognized and-the actual cable
lengths incorporated as required. Current procedures and

the long-term calculation-progras, currently under way should
prevent recurrence: of the nrnhlam as addrassed in Sequovah

e VeI, @3 aClieSoscl Neoyast

Element: 213.1.

The Computerized Cable Routing System proyram has.not
been properly verified in accordance with EC8 £P~28.0)
{Ref. 17) for performing divlsloual anu voltaue level
separation, calculating rafew neous
inputs, and. refusing. rghlg;'r t tno h; full tesys. (Refs,
and 86). Tnerefore, the %ﬂ %b ?’\ ﬂ
cannol- Le deu:ﬂ(hn ﬁ pi‘d!. ,I-

have been verified (other Factors contriuullng

lhlS

The prograa is also deficfent in tnd“&%&ib
controlling documents for™3Y a...mmmentlna

CoMPLES

current as-buiit uncertaifties are o
subcategory report in Squoyan emﬁ% iazm 240‘.0)ﬁ /

QN
a. No further action required.
b. In the CAP for CATD 239 00-SQN-01 and «

=02, TVA wndicates ‘that the
implementation of its Software Quality
Assurance Plan will ensure compliance

n the. future,

of this plan Eill nol be prior
s i As an- interpm measure prior
a test file kill ve created

revisions, and program us«ge procedures (Hef. 85).
=da ser

actions to correct -the-above- ibed deficiencies have

been initiated.

to" erlty the proper furctioning of the
ter i) 3ﬂ'EBr itq key parameters
tray fj tion, jvefght, voltage
leveTl, It s ecrdpancies are found .
However, hE~rovt-cerre-dad-oxtegt will ve
have determined and al) problems resolved
prlor to restart. If no discrepancies
are found implementation of the SUAP will

cont fnue.

The CAP for CATD 239 00-SQN-U4 states
that TVA ingicates further that following

2‘."""~-- the verification of the e:lstlng proaru?
of a samp e test file all -

,,,,,,,,,,,,,,,,,,,,,,,,,, 'Ting ‘” gilhernlga e < 1)) cauce . . . . . . . . L L. L

i{byg_f m oflts m
"""""""""""""" }:"""""I"\-ll

§ % £ rp, egrega on, Fac ug‘g _1f none

[ F 4£§ g Teg ¢ ‘re

evisions.

will be

[

T
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Corrective Actions

Element 239.0 - SQN {Continued)

Cable routing status systems are

Cables are routinel
scheduled to be added to overfilled

Conduits are overfilled.
in this subcategory report
Sequoyan Elenent 238.1}

e s

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

2294v-22  (12/14/87)

TR v e re

»

C. Inadequate status systewms in the past, primarily for C.
providing reliable raceway fill information,
nonadherence tu maximum allowable raceway fi
resulted in the current situation of potenti
overfilled raceways and the consequent effec
damage, seismic supports and cable ampacitie
110, and 111).

\s, ha

i

(Ref. 83), by the fact tnat no records existffor all t
abandoned cables (Kef. 111), aund because En
routed cables inputted into the computer data base were
not calculated into the total cable tray fill (Ref. 76).
TVA has stated that current proyrams (Refs. 14 and 167)
directed at resolving these prublems have been
initiated. tHowever, to date, there is no prograu to
address the Engineering hand routed cavles without node
numbers.

WEN

a. Cable length inaccuracies in the past resulted from a.
inadequate feedback from Construction (Ref. 80). Tne .,
length of the cable pulled (cut) by Construction is
entered into the Enyincering-Construction Monitoring and
Uocumentation (ECM&D) file controlled by Construction.
This file cannot be accessed by the Cable Schedule
Computer Program (CSCP) controlled by Engineering.
Therefore, for use in calculations Engineering has no
method other than through requests to determine whether a
cable has been installed and whether the cut length {s
longer or shorter than the Engineering-scheduled length
of the cables. This problem has been recognized, and
ECMED files are also being updated to reflect the actual
{terminated) lengths of the cable for Engineering use in
calculations. This problem should not recur; the ECHSD
User's Guide was tssued on 01/01/87 to ensure that actual
terminated lengths are entered in the ECHLD. However, no
provisions were identified for transaitting this
information pack to Engineering and reflecting it in the
csce.

S review o e condul
19Fab
L OMELE
. 83, th ed

This situation is further cofplicated
the use of unverified cable diameters and wejghts B AT

WBN

In the CAP for CATD 239 00-SQN-03, TVA
M will perform a manual

trays.” This action is an accep
solution to the problea,

In the CAP for CATD 239 00-WBN-01, 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 curreat calculations. This
requirement applies-to all essential
calculations which utilize cable footages
and will be used in the performance of
electrical calculations.

There are no program requirements or
capabilities for Engineering to extract
the installed cable lengths from the
ECMLD data files into the CSCP. This
data s presently available on cable pul}
records.

The ECMZD has been modified to establish
an on-line application system which
provides the user (DNC, DNE, or ONP) the
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Corrective Actions

Element 239.0 ~ WBN (Continued)

1

e o ot 2 cnl

3. The “Cosputer Cab
u

(the Cable Sched

"o
[ 3
[-3~]

The effect on electrical calculations of using fnaccurate
cable lengths has also been recognized. The evaluation
teaa's review of calculation WBPE 00186U1004 (Ref. 168),
"125 ¥ dc Vital Control Power System Uesign Verification
Yoltage Analysis,” fndicates that actual terminated cable
lenyths have been reflected. Although the review did not
cover other.calculations, currént procedures and the

long-term calculation program currently undér way should

ensure that appropriate.cable lengths are reflected in-

all calculations. These procedures should prevent

recurrence of the problem, as addressed in subcategory

______ aarnn aac

report 24600 Watts Bar Eiement 205.i.

A field walkdown by Construcgion of cable pulls is a
common procedure consistent with good construction
practice.

e as
with Engineering Computer Methods Hranch (ECB) procedure

erroneous inputs, and refusing cable routing tn full
trays (Ref. 81). . Therefore, the adequacy of the as-buil
installed cables through the use of CSCP cannot be
confirmed-until-the program-ana-input data have been
verified. (Other factors contributing to the current
as=built uncertainties are addressed in this subcategory
report, Watts Bar-Element 238.1 and 240.0.) However,
modifications/revisions to the CSCP have not been
documented_and, therefore, verification of the adequacy
of the current prograa will not necessarily demonstrate
the adequacy.of past revisipas,  The pregrem is also
deficient in the areas of controlling docusents for
system maintenance, documenting revisions, and progran-
usage procedures (Refs. 78, 79, 8b). However, actions.to
correct the above-descrived deficiencies have been

-

{inftfate¢.

capability to fnquire on all cable
records and related design/construction
data, via on-line screens. Therefore,
Engineering will be-able to obtain the
cable lengths to be used in calculations

without having to reflect and address

L. < QuCILS

this information on the CSCP and
procedures respectively.
procedure QCP 3.05 and QCP 3.06-3 to
establiish the requirements for obtaining
the actual fastalled lengths for future
instaiiations at the time of

termination. ONC has absolute
responsibility (under their QA prograw)
for compilation, encoding, and
verification of the data to be entered in

the ECHID data

The CAP for CATD 239 00-WBN-02 states

“Software Quality Assurance Plan.*
Adherence to this plan will ensure
compliance with ECB £0 28.0) {n the
future. Completion of this plan will be
prior to-Unit ) operations —in addition,
a test file will be created to verify the
proper functioning of the computer
program for its key parameters, (i.e.,
Divisional separation of redundant
cables, voltage level separation,
calculation of conduit and cable tr.
£411, auto cable sizing, 2ute tray
ampacity derating, Appendix R
documentation, eic.). - Thistest file
will consist of the following:

1) Develop test specification - Establish

a listing of the feature that the

. Cable Schedule Computer Program is = = = .~ . . =

capable of doing (soie were mentioned
-..above).. Predict the results for each
feature.
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Element 239.0 - WBN (Continued)

2) Create a test file - Produce a series
of cable testing inputs that will
execute all phases of the program

. features. Sowe of these inputs will

. ’ even contain erroneous data for

‘ special feature testing purposes.

- Detafled execution results of all the

. testing inputs will be predicted and

documented for verification purposes

after the test 1s completed.

Taw Nle ety

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

i . 4) Documentation of test results - The

é test results (computer print-outs,

o error message reports, update reports,
N 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 te
Unit 1 operation. A documentation
manual will be created which will be
updated and maintained with each
software revision or modification.

5) Independent verification.

R
.

2294p-22 (12/14/87)
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Element' 239.0 - W8N (Continued)

22940-22 (aEER/87)

The CAP for CATD 239 00-WBN-03 states
that the WBN cable routing system files
are secured under TVA's Resource Access
Control Facility (RACF). The protection
placed on the files will allow only
authorized cable routing Time Share

Nt dna ITCNY cconna ba smmncs aa A sndsta
VPLIUN {1JV] UDSET 2LV dLLCaD dilu upuare

their specific jobs and related files.
RACF will provide protection against
unauthorized modification, ‘as well as
deliberate or inadvertent deletion of the
protected files. All source and
executable modules have been placed in
the ECB computer libraries and these

libraries are under the protection of

narc Naly aahla wantina TCH ueare and a
AL e Villy LauiC sUULTIY 10V Ualia ais

cable routing system development staff
witl have autioriiy to access these
1ibraries.

This protection system has been -
established as results of the corrective
actions for SCRWBNECBRE02, RO, .- -
In-addition, the compuier routing program
is presently being upgraded to meet full
quality assurance requireménts. Tn

effort includes developmwent of system

specifications, user's manuals, and

maintenance manuals. o

The CAP for CATD 239 00-w3N-04 states

that following verification of the

existing program through the use of a

sarple test file, all data will be

reloaded. ~ This will cause the program to

separation, voltage segregation, raceway

fill,-etc. _If none of the cables are . . .= . . . .
rejected it will demonstrate adequacy of

past revisions.- Any cables which are

rejected will be investigated for the

cause -and -the -fnstalHation reconciled - —

accordingly.
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Corrective Actions

Element 239.0 - W8N (Continued)

c. Cable routing status systems are
inadequate. Cables are routinely
scheduled to be added to overfilled
conduits.

’
|4

kS
-
t

. 2294D-22 (12/14/87)

C.

Inadequate status system in the past, primarily for
providing reliable raceway fill infornuwation, along with
nonadherence to maxfiwwa allowable raceway fills, has
resulted in the current situation of potentially
overfilled raceways and the consequent effect on cable
integrity (damage), seismic supports, and cable
ampacities (Refs. 78 and 112). These aspects are also
addressed in this subcategory report, Watts Bar Elements
238.1 and 240.0. Tnis situation is further complicated
by the use of unverified cable diameters and weights
(Ref. 51), and by the fact that completeness of records
for all the abandoned cables could not be verified -
(Ref. 141). TVA has stated that current programs
directed at resolving these prublems have been {nftiated
(addressed further in this subcategory report, Watts Bar
Element 238.1). However, no evidence could be found that
actual raceway f1lls fdentified as part of these programs
will be included in the raceway fill tracking system for
future use.

c. The CAP for CATD 239 00-WBN-05 states
that (A values for class 1E and
non-class 1E 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-£12.1.13 and DS-£12.1.14 for
use in performing calculations for cable
aininun bend and training radius, and
sidewall pressure. In addition, these QA
values will be used for the calculation
of conduit and cable tray cross-sectiona)
area fill and seismic loading. QA values
for new cable mark numbers and/or
outstanding cable mark numbers will be
established and documented.

Hodification/improvenent requests to
modify the conduit and cable schedule
computer prograa have been initiated.
These modifications provide for tracking
and controllin? both cable weight and
fill. Entry of the QA values for cable
weights and outside diameters into the
computer program will be completed BFL}
(before fuel load Unit 1) and in
conjunction with modifications to the

*  computer program.

Abandoned cables are being documented on )
FCRs with their assigned cable identifier

nusber and are being entered into the

cable routing program to insure the

accuracy of raceway fill calculations.

The CAP for CATD 239 00-WBN-06 states

that actual raceway fills identified as

part of the program to verify adequacy of ,
raceway fill criteria, raceway supports,

and ampacity for SCRs WBNEEBBS589,

WBNEEBB590, and WBNECBB601 will be

reflected in the raceway f111 tracking

system for future use.
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Corrective Actions

Element 239.0 - WBN (Continued)

d. Unit 2 cables are routed thnrough Unit 1. d.

» )
a

: e. Peripheral finding é

2294D-22 ‘4_/57)

. I
. )

‘type of.cable to be used (Ref. 113).

It fs common industry practice to route cables Letween d.
units; this creates no safety problem as long as proper
channel and voltage separation is maintained. Further,

WBM FSAR (Ref. 45) and design criteria w8-0C-30-4,

“Separation of €lectrical Equipment and Wiring,* and
WB-DC-30-5, "Puwer, Control, .and Signal Cables for use in
Category I Structures” (Ref. 170), fmpose no unit

separation requirements, and, therefore, there s no

reason for the CSCP to provide for unit separation.

In addition, the ECHMLV program has not been properly
verified for priniing ciass i€ cadbie pull s)ips which
indicate the cable routing, the to-from locatfon, and the
Therefore, the
adequacy of the as-built installed cables through the use
of the ECHLD program cannot be confirmed unti) the
program has been vertfied. The program ts alss deficient
in the areas of security, controlling documents for

e,

. system maintenance, ducumenting revisions, and program =~

usaye procedures {Refs. 113 and 114). The User's Guide
for thie ECHED program was” issued un O1701/87 and
addresses security, documenting revisions, system
waintenance, and program usaye. However, procedures for
{mplementing the security syStwn nave not been issued,
and there is no procedure available for verifying the
ECMsD program. . - e e

-(DNQA).

Hone required.

The CAP for CATD 239 00-WHN-U7 states
that engineering and construction ~
monitoring 4nd documentatisn program will

be verified in-accordance with a

a——

memorandum from B, C. Parker o
H. C. Johnson (Ref. 169). The

verification wiii be cospieted by

Decewver'i, 1982,

Tne corrective action plan implementation
responsinility is being reassigned to
Division of Nuclear Quality Assurance

Also, the verification of the |
ECMIY program will be based on a
statistical sadple and will Le performed

in accordance with the guidelines in the
ONE Huclear Engineering Procedure (NEP)
5.2.

The CAP for CATD 23y 00-WBH-03 states

that the security system for the

for the ECMEL

program consists of the following steps:

New programs going on-line are tested
{CICST) by Hanagement Information Service

{MIS) and DNC personnel to verify the = = = = = . . . .
“software specificatfions.

" personne) using CRTs -are authorized in

writing by thefr unit supervisor. - The
limits of this authorization are

specif ted-inthis document.” Authorized
personnel are assigned user 10s and
password ¢odes by the MIS unit after
recelving applicaple training by MIS
personne].
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Corrective Actions

Element 239.0 - W8K {Continued)

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

Conduits are overfilled (addressed
in this subcategory report, Watts Bar
Element 238.1).

Potential for cable damage exists
for cables pulled in overfilled
raceways and cable tray
penetrations. Damage will not be
discovered until cables short out.
{addressed in this subcategory report
Watts Bar Element 238.1).

There is no certainty that cables were
tested after installation (addressed
in supcategory report 26500,

Watts Bar tlement 241.3).

2294D-22 (12/14/81)

£CHI0 programs such as conduit, cable,
«etc,, that are safety-related are
designed, modified, and controlled in
accordance with the Nuclear Quality
Assurance Manual (NQAM) part |,

sec. 2.2.) “Quality Assurance for
Conputer Software Systems."

The ECHED programs applicable to NQAM
part | sec. 2.2.1 are protected from
unauthorized transactions by the 18M
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 training, and

designating ECMLD users guides as QA

controlled documents.
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Corrective Actions

Element 239.0 - ¥BN (Continued)
f. Peripheral. finding.

22940-22 (wtﬂ)

f. Corrective actions for the following problews identified
fn various Environaenta) (ualification Project (€EQP) StRs
have not been completed:

0

"""""""""" oo - - - - - - - -prograa issues & puii slip only for the first card in

Current practice by Enginecring of reusing cable
1dentifiers of deleted cables on new cavles resulls in
two pull slips with the same cable identifier aumper
(Refs. 115, 116, 117, and 118). This is-confusing for
Construction because the revision level on the new
pull slip may be lower than the old. Also, confusion
érises in determining whicii card must ve instaiied
when both cards have the same revision level.

Current Engineering practice fs to assign one canle

fdentifier number to a spliced cable (Ref. 119). This

results in cables on both sides of the ¢plice with the

sane {dentifier. This may ve a problem wnen different
ﬁl

cable types/sizes {mark nuaber

ECHED program does not sort by

2w hasx

TA Y emes Sha
s} are uskd beCause the
m

ark number. The ECMED

a nultiple card set of cables with the same fdentifier
""" " This may result in‘the
installatfon of incorrect caole sizes for the

different segments of a spliced cable and, therefore,
fmpact circuil ampacity and raceway £il) calculations.

f.

*

_ for the remaining class 1€ cables not = =~ =~

The CAP for CATD 239 QU-WBN-0Y states
that-UNE will address the problem
{dentified under the corrective action
developed for SCR HBKEWPY624 wnich
identifies among others, the DNE's

failure to control the cable revision-

Lt la b
level. The Cable Schedule Computer

Progran will be modified to inhibit the
reuse of cable identifiers of deleted
cables. WBEP tP 43.13 has been
superseded by WBEP 5.31 to control this

process.

WHEP 5.31 nas been fssued to establisn
the requirements of the reuse of deleted
cables. Section 4.2.2.3 permits the
reuse of a deleted cable number only when
that nuaber 1S used for its original

circuit function.

The requirements of selecting the cable
numbers (in accordance with Section
4.1.1.1) also inhibits the use of deleted
cables.

The CAP for CATD 239 00-WBN-10 states
that the problas witl be resolved under
the corrective action and action required
to prevent récurrence (ARPR) for SCRs
WBNEQYPB624, 8625, and ¥648. These SCRs
identified.cables for which UNE used the
nulti-card set feature to document the
use of different mark nunbers for each
cable segment,-and the inebility of UNC's
ECMED Program to read and print all cable
mark numbers of -the wuitipie card set.

SCR WBN EQPBL3S will address this problem

covered by the above SCRs.
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Corrective Actions

Element 239.0 - WBN (Continued)

BFN

a. Cable pul) slips have fnaccurate
information as to the length of the
pulls. Inaccurate length of pulls
delays production because field is
required to walk down the pull.

Ly M BN
.

22940-22 (12/14/87)

BFN

a. The lack of any requirement for Construction to provide

Engineering with actual installed raceway lengths
resulted in fnaccuracies in the computer-generated

engineering cable lengths (Ref. 120}, Also, the manually

routed cable drawings reviewed did not indicate any

engineertng scaled lengths in the appropriate columns on
the drawings. However, field walkdown of cable pulls is

a common procedure consistent with good construction
practice.

Cable lengtn inaccuracies in the past resulted from
inadequate feedback from Construction (Ref. 120). The
effect of {naccurate cable lenygths on electrical
calculations has been recoynized and the actual 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 wdy

should prevent recurrence of the problem, as addressed in

subcategory report 24600, Browns Ferry Element 205.1.

The ECMD program has been wodified to
read all the data of each card set of a
multiple card set record and generate an
fnstallation sneet for each card in a
set. DNC procedures QCP 3.05 and QCI
3.05 will be revised to specify
documentation requirements for cable
fdentifiers with more than one
fnstallation sheet.

Project Procedure WBEP 5.31 has been )
revised to establish the requirements of
using multiple card sets for cable
identifiers with different mark nuabers.

BFN

a. The CAP for CATD 239 00-BFN-09 states
that PM 87-26 establishes a 8ranch Policy
for choosing values of cable length to be
used in voltage drop and short circuit
calculations. PH B7-26 does not
irplement or require an ongoing progrim
of incorporating cable lengths (into
calculations). PH 87-26 is being
followed -for all Browns Ferry Huclear
Plant calculations.

TVA*s minimum calculation program shall
be completed as required by Project
Memorandum PH 86-02. PM 87-26 shall be
followed during the implementation of
this program. TYhis CATD (239-8BFN-09)
does not require (further) corrective
action.
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St Issues Findings Corrective Actions

= Element 239.0 - BFN {Continued)

+ b. Coaputer Cable Routing Program {s o. The CCRS progran has not been properly verified in b. The CAP to CATD 23y 0U-BFN-0) states that
. {nadequate. accordance with ECB £P-28.0) for performing divisiona) the implementation of Corrective Action
o and voltage level separation, calculating raceway fills, and closure of the following documents

v rejecting erroncous inputs, and refusing cable routing in will satisfy the concerns identified:

- full trays (Refs. Bv and 8b). Therefore, the adequacy of

the as-buiit instailed cabies cannot be detenained. until 0 CAURBFFB70031 - develop system

| . the proyram and Input data have been verified. (Other capabilities, prepare system. test

v factors contributing to the current as-ouilt specification and test files to verify
= uncertainties are addressed in this subcategory report tne system software, verify and

s Browns Ferry £lement 238.1-and 240.0.) Tne program is document all systems software, and

N also deficient in the areas of controlling documents for coapile system verification manual’ and
- system maintenance. docunwntlng revlsions. and program revise the program users’ manual.

s usage procedures {Refs. 8% and ¥0). Corrective actions

L fn the areas described apove have been initiated as the 0 CAQRBFFU70067 - verify cable, conduit,
o result of a Quality Assurance Evaluation Report. and tray network data by performing
L, - However, no evidence could be found that this program walkdown; issue verified cable data-

5 will verify adequacy of past revisions of the CCRS. for computer .input; enter previous
5 data into cable routing program.
S The CAP to CAID 239 Q0-BFN-02 states that
ECB-EP 28.01 nas been superseded by NEP
3.8, Igplemontation of Corrective Action

. and closure of the following docunents
i B will satisfy the-concern !den"“ﬂ :
- "o CAQKBFFB87031 - see correciive action
-, B} ‘for CATD 239 00-BFN-01 outlined above.
R . - o SCR BFN ECBB602 and SCR BFN ECBB603 -
e develop and fssue a procedure to

. control the development and
; ‘ maintenance of the cable and conduit

’ :ChEUU||ug computer program to comply
d with NEP-5.1.
B The CAP for CATD 239 00-BFN-03 states

. that implementation of Corrective Action
s and_closure of CAQRBFF870067 and . = = . . . _

’ ' CAQREFFB70031 will satisfy the concerns
T {dentified. For descriptionof ~ .
* corrective action see CATO 839 00 BFN Ol

N . . above.

22940- 281 2/14/87)
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Corrective Actions

Element 239.0 ~ BFN {Continuéd)

c. Cable routing status systems are
. inadequate. Cables are routinely
scheduled to be added to overfilled
conduits.

, NOTE: The following issues from these

O concerns are addressed in other
. reports:

Conduits are overfilled (addressed
f in this subcategory report
o Browns Ferry Element 138.15.

A

"22940-22  (12/14/817)

r
- opmiye o

c

An inadequate status system in the past, primarily for
providing reliable raceway fill information, along with
nonadnerence to maximwa allowablé raceway fills, has
resulted in the current sftuation of potentially
overfilled raceways and the consequent effect on cable
dasage, seismic supports, and cable ampacities (Refs. 104
and 121). (These issues are further discussed in this
subcategory report, 8FN Element 238.1 and 240.0.) This
situation is further complicated by the use of unverified
cable diameters and wefghts {(Ref. 104). TVA memo

W. S. Raughley to Those Listed {Ref. 171) recomaends
corrective actions to resolve these problems. However,
this memo does not address manually routed cables in
trays and conduits. Furthermore, although corrective
actions have been initiated, this proyram has not been
completed. -

The fact that there are no cable and conduit schedule
developisent procedures and no records for tray fill for
manually routed cables contributed to the uncertainty
regarding the adequacy of the manually routed cables. In
addition, engineering routed cables entered into the
computer data base without node numbers were not
calculated into the total cable tray fil1) (Refs. 89 and
122). Also contributing to the uncertainty were
engineering deleted cables that were not removed from the
raceway calculation or that were deleted from the tray
£111 but not removed from the raceway. (Meworandum from
L. W. Jones to W. J. Mullin, Ref. 1722). Therefore, the
adequacy of the computer-generated tray fill quantity can
not be assured.

C.

The CAP for CATD 239 00-BFN-04 states
that the Corrective Action for SCR
BFNECBB60Y shall provide present status
of Raceway Fill and a method of tracking
and controlling Cable Tray Fill. The
Corrective Actfon for SCRBFNEEBBL02 shall
provide QA level data for cable outside
diameters and weights. UELC Interim
Evaluation of Cable Tray/Supports,
Document Ho. 7841.008-S-E-001 Volume 1-5
(R25860303017) provides an evaluation of
all Cable Trays and Supports for Seisamic
consideratfions which are required for
unit 2 restart. A continuation of this
type of prograas shall be implemented for
the unit 1 and unit 3 drywell trays prior
to the restart of each respective unit.

Tne CAP for CATD 239 00-BFN-05 states
that abandoned and spared cables have
been consistent)y annotated as such on
cable schedules on the cosputer cable
program in the past. These are records
of the abandoned and spared cables.
Implementation of the walkdown inspection
vequired by CAQRBFFBI0067 shall satisfy
any concerns regarding verification of
Raceway fill for unft 3, Unifs | and 2
cable schedules have been checked and
{ssued under an approved QA level
document control procedure. This
provides UA level docusentation for

Unfts 1 and 2 abandoned and spared cables.
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Corrective Actfions

lement 239.0 ~-:BFN (Continued)

‘No prucedures are given to-Construction for recording and

tracking caole data (pull slips) for installation. Also,

‘there are no procedures for providing feedback of this

information to Engineering: (Ref. 20). Therefore, there

i< no assurance that the fiola iastalled the caple in
ST e SHUS wilfw l TR iu THosulIvy \-lll- MUvIC Iy,

accordance with the rout)ng drawings and pull slips or

that ruutlug Chanyes made by Construction were approved
and incorporated into the cavle schedule.

Ko évidence could be found that corrective action to
resolve’ these deficiencies has.been initiated.

The CAP for CATD 239 00-BFN-06 states
that conduit overfill has been fdentified
for some ‘specific conditions,
SCRUFNEEBBS42 was fssucd.for this

specific condition and corrective actio
has been identified and" performed No.
other cases of conduit overfill have been
fdentified for Urowns Ferry Nuclear
Plant. Tray overfill will be aduressed
by SCRUFNECBBOOY. Tracking for future
fnstallations will be accomplished within
the.scope of the corrective action and

action to prevent recurrence for. CAQR

uCCu'MhIL'IllI'l\ l‘nl) u‘ l\’D“II\ and
I\Ud ], 1]y Qi

CAR Bb 079(02) Tracking of lray fil)
{interimj will be accompiished within tie
scope of CAQRs BFP870434v01,-002, D03,
and DU4.  (Develop and 1nmlement a.
progran to track weighl added to cable.
trays and supports since the UELC report
was dssued, as well ag weight from all
future cables added after the UEXC
report. “If welght Vimit has been
exceeded, a sefsmic evaluation must be
perrormeu on lnE dI!eClea tray dﬂO
support).

on

The existing conditions of cable trays

will be determined by a walkdown, This:
information will be docunented in 0A

level documentation and"entered into the

new program. This new program will be

-used to recalculate all current-tray fill

values. All tray segments in overfill
status will be justffied and documented
in 2 (A level document or the cables will
be rerouted to bring the tray system into
compliance with the fil) requirements.

RSP
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Corrective Actfons

Element 239.0 - 8FH (Continued)

e

The CAP for CATD 239 0U-BFN-07 states
that the design issue {desiyn output)
process for the development of the
conduit and cable schedules is controlled
by NEP 5.1, The design revision process
(change process) is controlled by KEP
6.1. Cable schedules are controlled by
these NEP's as are all of Browns Ferry
Nuclear Plant's Design Drawings. Browns
Ferry Nuclear Plant Design Criteria
BFN-50-758 1s being developed to provide
agditional Design Input. Also, the
implementation of SCRBFRECB3602 and
SCRBFNECB8603 (develop a procedure to
control the developwent and waintenance
of the cable and conduit scheduling P
computer program to comply with HEP-5.1)
shall correct this concern.

The CAP for CATD 239 00-BFN-08 states
that corrective actions for this CATD
shall be accomplished within the scope of .
CAQRBFFB70067. This CAQR's corrective
action shal) modify the present U3
conputer cable program to provide QA
level verification of the cable conduit
and tray network data. Unit | and 2
cable schedules have been checked and
{ssued under an approved UA level
Document Control Procedure, therefore
verificattion for Units 1 and 2 is not
required. - .

Present procedures (BF MAI-44) require i
documentation of fnstalled length for

each cable on plant documents (Cable Pull
Data Sheet) at the time of installation.
Also, BFEP-PI-86-03 (which applies to U,
U2 and U3) ixplements a prograa to
incorporate as constructed conditfions

into configuration control drawings, and
shall correct this condition for future
plant modifications.
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Corrective Actions

Element 239.0 - BLN

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

b.. .Computer Cable Routing Proyram is
inadequate.

41060-1 «EA14/87)

BLX

a. The lack of any requirement for Construction to provide

Engineering with aclual installed raceway lengths may
result in tnaccuracies in the computer-yenerated

engineering cable ‘lenyths. However, field walkdown o
cable pulls is a connon procedure consistent with goo

f
....... e consistent with good
construction practice.

lnaccurate cable Iengths used in voltaye drop . {
calculations may result in inagequate voltage to I
safety-related components. The actual cable lengths are

being incorporated as required in the electrical voltage
drop calculations. This effort will be completed under
the current BLN calculation program discussed in

subcatogory report 24800, ULN Clement 205.). TVA nas

revised procedure BLEP-OI to requlre as-built actual
cable lengths to be used in voitage drop caiculations.
The use of the procedure and policy memorandum PM 87-26

(Hef. 173} should ensure that the proper cable lengtns

-are used for future calculations.

Tne CCHS program has not been properly. verified in
accordance with KEP-3.8 for performing uivisional and
vohage Jevel Si.’ﬁ&i‘cﬂ.'lﬁﬁ. Lau.ulaih‘lg lm.rwuy fills,
rejecting erroncous inputs, and refusing cable routing in
fult trdys (refs. 4o and 91). Therefore, the adequacy of
the as-buflt installed cables cannot be determined until
the proyram and input data have been verttied. (Other
factors contributing to the current as-built
uncertainties are addressed in this subcategory report,
Bellefonte Elements 238.1 ana 240.0.) The program fs
also deficient in the areas of verifylng. checking, and
documentioy the conduit schedule data {Hefs. 123 and 124).
Since there are no records of previous program revisions
for the Engineering CCRS, tne adequacy of the current
progran révision level will not demonstrate the adequacy
of previous revisions (Ref. 8b). No evidence could be
found that corrective action has been initiated to

resolve these deficfencies.. - . . . . . . . . o000

BLN

4. Ko further corrective action required.

b.. The CAP for CATD 239 00-BLN-0) .states
that corrective actions in accordance
with PIR BLHECBE60S will resolve ang
demonstrate the -adequacy and accuracy of
the computerized cabie routing systen
(CCRS}) including all active computer
output adata. Plans are being developed
to “QA* Bellefonte"s CCKS data base and
have the system brou?ht into conpliance
with the latest requirements of

€CB-€P-28. 6i-(now NEP 3.8) and determine

wuhat mndifisstinne wnidld ha maguirad ta
winatl MOGIvICatioNnsS wiusa vt vEQUITred IO

bring the system in-line with the cable
ampacity standard US-£i2.6.3. fio
additional actions are required as this
issue {computer program verification) is
__ being tracked by PIR BLKECBB6OS.

»
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Corrective Actions

Element 239.0 - BLH (continued)

41060-1  (12/14/87)

qamor,vy -

The ECHLD progran has not veen properly verified for
printing of class 1E pullslips which indicate the cable
routing, the to-from locatfon, and tne type of cable to
be used (Ref. 125). Therefore, the adequacy of the
as-built cables installed through the use of the ECMIu
pro ;?u cannot be confirmed until the program has been
verified.

Also, Procedure UNC-GCP-4.5.16-0) (Ref. 174), “"Contro) of
Safety-Helated Software,” for verifyiny the ECMID has not
been issued for implementation.

The CAP for CATD 239 UU-BLH-02 states
that the corrective action specified on
PIR BLNECBB603 (conduit input sheets not
verified), although not yet fncorporated
into the procedure, is and has been the
noreal practice of the Bellefonte raceway
design section. Tnis issue will be
coapletely reexamined during the
corrective action process defined on PIR
BLNECBUOUS/CATD 239 00-BLN-0V which
includes:

o Verifying that the data in the
coputer data files {cable, tray, and
conduft) are in agreement with the
design drawings, etc. and

0 Developing.and implementing methods
for ongoing verification of those
computer data files.

Ho additional actions are required as
this issue (verification of conduit input
sheets) 1s being tracked by PIR
BLNECBBOLO3 and also PIR BLNECBBG0S.

The CAP for CATD 239 00-BLN-05 states
that regarding the lack of verification
for the ECMLD program, no additfonal
actions are required as this issue is
being tracked by KCR DNC-FS$B-87-01.
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Corrective Actions

Element 239.0 - BLN (Continuea)

¢. Cable routing status systems are
inadequate. Cables are routinel

scheduled to be adaed to overfilled

conduits.

NOTE: The following 1ssues from these

concerns are addressed in other

reports:

Conduits are overfilled (addressed

in this suncategory reporg,
Bellefonte Element 238.1).

41060-) ggikd/14/87)

C. Although “the CCKS program prohibits the routing of cables
in raceways that would become overfilled, Engineering may
rajse the maximum allowable percent fi11 figure to permit
the routing of .additional cables-in trays, thus creating
deliberate overfills. However, ft 1s the responsibility
of tne Program Coordinator to submit a besign Criteria
Exception Request (NEP 3.2), since the program coordinator
is the only individual wno has authority to revise this
coluwan. Since al) changes in the percent- £111 column are

tracked by the cmnputer, any chdnge made with or without
PPy h..‘A.._.l - Py ST .‘d

the ut:;lgu Lriteria r.au.cpuuu m:qué;t cdii be tracked, an
recorded.

Conduit f11) quantity is controlled by a computerized
program which calculates the maximum allowable fill based
upon the number of cables routed within the conduit.
Engineerlng cannot revise this fi)) quantiry. The

conmputer cannot route a cable fn 2 conduft that would b

overfilled. The present conduit overfill 1ist was

(1]

cables ‘that are routed througn the conduits.

Although_ ;ne;gpg!g,data shown in design standards
0S-E12.1.13, ™Cable, Class 1E 0D and Heights,™ and
US-E12.1. ld,c,Cable, Class NC Cable OD and Weights®
(Ref. 175), nave.been loaded into the program, BLR has
not-completed the-loaging of all cables_routed_in_the_

plant to complete tne racewdy fill analysis (Ref. 126)

TVA has indicated that they ere presently revlewing all
overfilled raceways and either rectifying or providing
justification for the overfill. There are no procedures
for the Justificacion and tracking of the overfills
(Ref. 126)s. . . _ . . I

Cables deleted by Engineering are intended.to be.removed
from the raceway, if installed. However, tnere dre no
“procedures to provide guidance and fnstruction-for- the
removal and docuzentation of such cables, nor is there
“evidence that all deleted caoles have peen removed as -
reauired.

created by revising the exisiing cable diametersof - - - - - - - - - design; the cable will b

The CAP for CATD 239 0U-BLN-04 states that |
Bellefonte 1s presently investigating this
fssue. Should the investigation find
abandoned cables or conclude that the
documentation is inadequate, -the following
actions will pe initiated.

A CAQ will be generated describing this

condition.
o Ihe corrective action will be tor .

a. identify those cabies deieted by
design that were installed but not
removed by construction.

b. Efther remove the cables or request an

exception on a cable by cable basis.

Should the exception be approved by

re-identified and accounted for in all
- pertinent documentation.

0 Thé action required to preveni recurrence
_will be to:_

» _d._ Revise procedures/computer programs “

(ECMED, CCRS) to ensure deleted cables
— re accounted far unttl and lnnlnd!nn

d-for until and includ
removal

The CAP for CATD 239 00-BLN-06 states that
o additionai actions are required. PiR
BLHEEBY6O1 is tracking this issue and will
remain open until all overfilled and
averweight raceways are fdentified and
appropriate corrective actions taken.

" For corrective action regarding verification - - - - - - - -~

of conduit schedule input data, see item "b"
above.

-
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Corrective Actions

Element 239.0 - BLN (Continued)

v Finally, SCR BLN ECBBLO3 corrective action to revise BLN
procedure BLEP-UZ for verifying conduit schedule fnput
d?ta has not been fmplemented and the SCR has not been
closed.

ARARARRANRRRRRAK AN

Element 240.0

- Cable Verating (Vesign) anu Cable Coating berating -
RRARAKRARRARRAARAR

SON Son SUN

a. Cable ampacity and cable derating
were not properly considered (e.g.,
overcrowding of cables, penetratton,
and conduit sealing were not
considered in cable derating).
Overfilled conduits may cause
induction/heat problenms.

conducted on overfilled cable trals In fir t
view of the current uncertainty r ﬂ‘ ,:i
deratings of installed cables, Tv. l

sanpling program (Ref. 132) to defermine tne extent and

. effect of tray covers and fire wrdps on ¢ wpacity.
Ho specific requirements were idedtified he sam
progran to include evaluation of dverfill&d®rdcEways.

factor will
ufe that cabl
top do not

The originally issued Desiyn Standards US-EV2.1. 1,
£12.1.2, €12.1.3, and E£12.1.4 did not furnish the'
deflnltion and 1nformation necessary for proper
application of the ampacity tables. In September 1986,
TVA issued Design Standard DS-£12.6.3 (Ref. 12),
*ampacity Tables for Auxiliary and Control Power Cables
(0-15,000v),* which voided these existing design
standards. The new standard reflects thie new (A cable
data shown in Design Standards 0S-£12.1.13 and
DS-E12.1.14 as well as application for derating cables
for tray covers, coating compound, and Appendia,u fire

fire stop and exceed the maximum
established fi11 will) be determined. The
aspacity of all cables (safety-related
and nonsafety-relatéd routed with
safety-related |associated]) in these
trays will be verified using the
established derating and US-E12.6.3. All
other power cable trays which pass -
through fire stops will have their tray
fill frozen at or below the maximum
established value.

wrap. The new desiyn standard, however, does pot Jastity
why a conduit configuration of six wide horiz

one deep vertically was established for ampaci’t%‘ﬁ

for V4 and V5 (480 V and 6.9 kV) cables. &

i - dard 0S-f,
g an appen
: fication

lne TAP YOI© CRTD 200 U0 St stutey———serrm—ena
B‘“‘ﬁ?ﬁ ﬁamzm
E esign

6.3%

Condu t Group

a. Although TYA has demonstrated by test (Kef. 127) that no a. The CAP for CATD 240 00-SQN-0) s
additional cable derating is required for cables E__________1nAL_£4:a-6tep-test'rUﬂT1EEFETTS%glsii-'-'--__-
transitioning firestops, no eval be_reviepe Ylw Eﬁ ?&TED .
]
;!l 15{&;!L !Q‘ riate
eratjng
T

pass through a

‘—'

41060-1

(12/14/87)

b ROTTZONTaT, OTssMottiptytry Fecterdy®

|
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(12434de7)

Element 240.0 - SQN (Continued)

""""" T T ensure U erate above

The CAP for CATD 240 00-SYN-04 states
that determination of the effects-of
overfilled tray raceways will ve limited
to V4 level cables. Cavles in V5 level
trays, above skéﬁzlu are fnstalled with
mafntajped=Spaind, The ECTG verificd by
fiedd Tnspettin t at V8 level cables

2PeCL L4l

weye proper% led. Cables ian V3

I EYR P
trdys were &l {n LaiCuration

EEBACSTF-00) &ﬁve sufficient margin to
be ipdepengent of they expected variaiions
in oyt st \

The mk:a’rﬁas :{?‘@IX in V4 trays in
US-E12)] u);,ugn\a' maximum fi11 of

30 perc nm. olated and
associat d ousafé!‘y-rel ud cables.
wanad

N Mm
wioatad taa. —H ceed 30

L H A ll llﬂ,) -
percent \“ Weiffually reviewed to

QL QNC

their qual\fiy, caperature
rating. Tn s for this
evaluation v { , 1PCEA_
P-54-440 and\ItLE\ -.‘ oh Paper 0
TP-552-PNR, % 1 R

I order -to hage" abase on-
ective
dction for the fpl\owing’ T T
completed before\t\i in peqin.

3. PIR SQHEEBBISA
4. ECTG CATD 109.00
-cable Q.15 -

revised to include the derating effects
of overfilled trays in firestops.
Completion of. items 1~4_above will ensure
that an accurate database exists by which
te limit tray -fills to the predetennined
maximum.
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Element 240.0 - SQN (Continued)

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

degradation.

€. Uverheating of cables makes
instrument readings indeterminate.

d. Potential cable damage could result
from cable pulling in overfilled
conduits, and insulation is damaged

Addressed in Sequoyah

{

by fishtapes.
Element Report

41060-1

(12/14/87)

. Because they have low current levels, instrument cables c. HNone required.

The use of Flamemastic cable coating compound on cables
has been tested by an independent lavoratory (Refs. 133
ana 134), and cable derating values have been
establisned. TVA has incorporated the derating values
into Design Standard US-£12.6.3 to be used for cable
sizing. Since the values usea in the design standard are
similar to the values establisned vy test, the
fmplementation of the design standard values represents
acceptable practice.

Tnerefore, cables coated with Flamemastic will not be
degraded Ly overheating, provided the design standard is
properly isplemented.

revised to
As noted during a field walkdown at the SQN plant full tray wi
(Ref. 41), some V4 (480 V) cables were bundled in the discovered durNnd\ th
center of the tray and coated with Flamemastic. documented on a

Therefure, the adequacy of applying ICEA standards for
the derating of bundled V4 (480 V) cables cannot be
determined.

are not overheated. Therefore, no effect is imposed on
instrunent readings by cable heating.
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Corrective Actions

Element 240.0 - W8N

-a. Cable ampacity and cable derating
were not properly considered {e.g.,
overcrowding of cables, penetration,
and conduft sealing were not
consfdered in cable derating).
Overfilled conduits may cause

induction/heat probless.

4106D-1 gm;)

WBN

a, Although TVA demonstrated by test (Ref. 127) that no

additional cable durating 'is required for cavles
transitioning firestops, no evaluation or test has been
conducted on overfilled cable.trays in firesiops. As a
result of the curvent uicerlainly regerding adequate
derating-of installed cavles, a TVA wewo frem W. 5. Raughley
to Those Listed {iKef. 9b) provided direction tor
fmplenenting a program to evaluate cable anpecity adequacy.
of ail ciass IE and nonclass IE pouwer cavles routed in

class 1€ raceways. No specific requicements. are identified
in-this memo for evaluation of overfilled raceways.
Furthermore, no program for inplesenting the direction in
the memo was fdentifiad for WUN,

The orfiginally issued Uesign.Standards US-Elz. 1.1,
US-r12.1.¢, US-E1Z.1.3, and US-Eiz.1.4 did not furnish the
definition and fnformatfon necessary for proper application
of the ampacity tables. In September 198b, TVA issued

_ Design Standard DS-£12.6.3 (Ref. 12), “Ampacity Tables for. . . -

Auxiliary and Contro) Power .Cables {0-15,000V)," which
volded these existing design standards. - Tne new standard

‘reflects the new QA cable data shown in Lesign Standards.

US-E12.1.13 and US-E12.1.14 as well as appiication for
derating cablus with coating coapounds. US-£12.6.3, also
addresses derating of cabius with Lray covers, and provides
mudtiplying factors for derating of cebles enclosed in
Appendix R fire wrap materials ?Tllenuo-Ldg 330 and 3H).
However, a test (Ref. 128) coaducted by Thermal Science,
Inc, at Underwriters Laboratory {UL) determinea that fire
protection material Theruo-Lag 330 may requive derating
factors greater than thuse indicated in the memo. At this
point, Thermai Science, inc. has-not evaiualed the test or
made the results official. Furthermore, the completeness of
records of abandoned cables in raceways has not-been
verifjed (aduressed in tnis suncatequry report. Watts Bar
Element 239.0), and the related effect of abandoned cables

. _on_aspacity is not specifically addressed in HBN.design - - -
documents.

WBR

a.

- significant adverse effect on-cable - - -

The CAP for CATD 240 DO-KNPS-01 states
that TVA will review the fire stop
confiyuration ang available calculations
of fire stop temperature rise to
determing if the effects of overfill can
be calculated or if additional fire stop
testing is required to estavlish aspacity
derating. -An appropriate derating“factor
will be determined to ensure that cables
in an averfilled fire stop do not exceed

their qualiffed fnsulation temperature

atina all

rating: Al power cable treys that pass

through a firestop and exceed the maximun
estabiisned rill wiil be determnined. The
arpacity of all cavles, safety-related
ang nonsafety-related routed with
safety-related (associated), in these

1

trays will be verified using the

established deratfng and 0S-E12.6.3.- AW - - - -~ - -

other power cable trays that pass through
fire stops will have their tray FI1T -
frozen at or below the maximum
estapiished valve. 7

Avandoned cables will be addressed when
the ampacity study for installed cables ..
is performed per corrective action for

-PIR GENEERBE(S. - Because these -abandened—-

cables will contribute no heat to the
wass; they will add conservaiism to our
study. If TVA chooses to remove this
conservatism by removing the abandoned
cables from the raceway fill data, a
study will ve perforied on the effect of
the insulating properties of the - -
abandoned cables on other cavles in the
racewdy, ond 0S-£12,6.3°will e revised -
if abandoned cables are found to have a

ampacity.
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41060-1  (12/14/87)

The CAP for CATD 240 000-WBN-02 states
that TVA has developed a plan to'
fmplement the direction given in the
meorandwn to Those Listed from

W. S. Raughley (B43 861008 909). This
plan is documented in a memorandum from
J. D. Collins to Those listed dated
10/31/86 (B26861031008). TVA presently
plans to have tnis work performed by
separate contract to an A/E firm in
conjunction with the Electrical
En?ineering Branch's calculation program
belng performed as corrective action for
SCRWBNEEBBS571. Although not specifically -
mentioned fn Mr., Raugh?ey's memorandus,
the overfilled raceway problem was
identified in SCRWBNECBYEO) and will be
resolved as part of the corrective actfon
for that SCR.

The CAP for CATD 240 00-NPS-03 states
that the final test results from
thermo-lag 330 will be evaluated against
the derating factors shown fn US-£12.6.3
and the derating factors will be revised
as needed. If the derating factors must
be revised in a manner that casts doubt
on the adequacy of cables already
installed per DS-E12.6.3, a CAQR will be
written and the.questionable cables will
be evaluated as part of the corrective
action for the CAQR. (Testing is being
conducted by UL for TSI.)




Issues

ATTACHNMLNT o
SUMMARY TABLE Of SUBCATEGORY ELEMENIS
SUBCATEGURY 260,00

Findings

REVISION HUMUER: 5
‘Page B-48 of 53

Corrective Actions

€lement 240.0 - W8N (Continuea)

b. Bundling of cables and fireproof

coating applied to cables may cause
cable overheating and insulation
dggraaation.

p. Tne use of Yimasco cavle coating compound un cables has

been tested by an -independent laboratory (Kef, 129), and
cable derating values have been established, VA nas
incorporated the derating values into betiyn Standard
US-E12.5.3 tv we used for cuvie sizing., sy the result of
multiple dppiications on many cables at wkdx, the Vimasco
coating was opplied in excess of the 1/4~inch thickness
reconaended; huwtver, he Uesign Stancerd provides
uerating values oaly up to 1/4=inch of Yinesco coating.

Bundling of voltage Jevels VI, V2, ang V3 cables (control
and instromentation}) for ease ia applicativi of the

The CAF for CATD 240 0U-WBN-0G4 states
that 1Vi will evaludte the cable derating
undes the EEB's calculation program using
the verified Computer Cable Routing
Progren. Verification of the computuer
progran will require tray fil) to be
verif fed by the closure of SCR
UBNLCBUSYY.  The cable coating thickness
will pe Jetermined upon verification of
the tray fiii. Evalualion and allowances
for cable derating will be resolved by

PiR GORECBBOLS and by SCR WUNLEBYSTI.
Once the actual plant contiguration’has
been established, those configurations

fire-retardant coating was approved by OF wn Ju8l

fRef, 130), bLut not Ffor V4 {460 V) and V5 in.S KV) gower

cables (Hef. 131). A waikduwn by the evaluation team of not covered by Design Standard US £12.6.3

460 V and 6.9 xV cable trays providud redsvaasle will be incorporated into the standard or

assurdnce that v4 and V5 cables are nol sundled in trays. docuzmentation provided ia the WUNP
calculation. As required, 2ppropriate

PR

S o of design output decunents.

- c. Overneating of cables makes ¢. Because of low current levels, instrument ebles are not  ¢. Nome required. . . .
: instrument readings incetenainate. overheated. instrumentation Circuits are Jdesiyned to be

-

insensitive to any temperature effects. (herefore, . N
instrument readings are not affected by cavle heating.

[ i. -Potential cable damage could result

5 from cable pulling in overfilled ] . e
] condults, and .insulation is damaged

» by fishtapes. (Addressed in . : - -

this subcategory report, Watts Bar L U

ey Element 238.1.) T

T
-

aee e

1050-1 87)

=

- gontrols wiil De estapiished by revision S
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Issues Findings Corrective Actions
: Elewent 240.0 - BFN BFN uFN
.. a. Cable ampacity and cable derating a. The TVA program to evaluate, redesign, and test fire a. Tne CAP for CATD 230 UD-BFN-01 states
. were not properly considered (e.g., varriers following the 1975 fire at BFN (Ref. 13%) that ioplementation of Corrective Action
’ overcrowding of cables, penetration, resulted in tray penetration seals using silicone foam and subsequent closure of SCHBFNEEBST1
S and conduit sealing were not with a mininum depth of 6 inches, but no waximum depth will resolve the concerns identified in
o considered in cable derating). was yiven. Tnerefore, nu evidence exists that a 12-inch

Uverfilled conduits may cause
. {nduction/heat problens.

»e

. 4106D-1  (12/14/87)

e

optimun deptn of silicone foam was not exceeded. In a
separate ampacity test of firestop penetrations conducted
for SQN and Wi (kef. 127), using 12 inches of silicone
foam, TVA demonstrated that no additional cable derating
is required; however, no evaluation or test has been
conducted on overfilled cable trays in firestops.

The TVA memo (Ref, 132) issued to all nuclear plants,
provided direction for implementing a progran to evaluste
cable ampacity agequacy of all power cavles routed in
class IE raceways. MNo specific requirements are
identified in this memo for evaluation of overfilled
raceways. The evaluation team found no evidence that the
corrective actions fdentified in PIR GEN EEB860S which
will include corrective action “c™ (effect of Flamemastic
coating on cable ampacity) as definea in CAR-86-0078,
0079, and 0U80 nave Leen iwpleuwented., Also, no records
were identified that show that the program as defined in
the Project Instruction BFEP-P1-B7-22 (Ref. 126), “EY
Project Cable Verating Proyram,” has been initiated.

Altnough TVA's original desiyn intent anu practice were
to incorporate general industry practices in sizing and
installation of cable, the originally issued Uesign
Standards DS-£12.1.1, DS-£12.1.2, US-£12.1.3, and
DS-£12.1.4 did not furnish tne definition and information
necessary’ for proper application of the anmpacity tables.
Yo {ncorporate subsequent additional derating
requirements fdentified and dccepted by the industry, in
09/86, TVA issued Desiyn Standard DS-£12.6.3, {(Ref. 12),
“appacity Tables for Auxiliary and Control Power Cables
(0-15,000v) ,* which voided these existing design

the problew description. Corrective
Action for SCRBFNEEBB71) imposes Cable
Anpacity Evaluation/Calculations in
complfance with D5-£12.6.3, which
addressus all known Ampacity Derating
Conditions and considerations including
those addressed by this Employee Concern
(cible/cable raceway penetrations,
flanemastic and overfilled raceways).
Any unrelated nonconformance identified
during the Ampacity Evaluation will be
addressed by separate CagR.

fFor further corrective action, also see
WBN ftem ™a* (240.00 HPS-01 and -03).
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Corrective Actions

lement 240.0 - BFN (Continued)

Bundling-of cables and fireproof

lied to ¢

T Luatiny app

degradation.

060-1

(12714/87)

abies may .cause
cable overheating and insulation

«

standards. The new standard refletts the new QA.canle
data shown in Uesign Standards US-E£12.1.13 and
0S-£12.1.14 as wel? as application for derating cables
with coating coepounds. 0S-€£12.6.3 also addresses
derating of cables with tray covers and provides
sultiplying factors for derating cavles enclosed in
Appendix R fire wrap materials (Tnenno-Lag 330 and 34).
tiowever, a test conducted by Therwal Science, Inc. (IS1)
ot Underwriters Laboratory (UL) (Ref. 128) determined
that fire protection wmaterial Thermo-Lag 330 may require
derating factors greater tnan those indicated in

----------------- @iy e

US-£12.6.3. AL ;ﬂis point, TSI nas not evaluated.the

n B . N Co..Afio 2nd
test or made the results official. Studies and

calculatiohs on wrapping of raceways performed. for BFH,
including englncering change notices issued, may not
reflect the revised-TSI Thermo-Lag 330 derating
values.The extent.of abandoned cables in raceways could
not be veriffed (addressed in this subcategory report,

Browns Ferry Element 239.0), anu the related effect of

apandoned cables on ampacity is aot specificaldy

addressed tn the Browns Ferry. design documents.

Flauemastic cable coatiny compounds on cables have been
tesied by an independent iaboratory {(Ref. i3d), and cable
derating values have been established. TVA has
incorporated the derating values into Design Standard
05-E12.0.3. Since the values used in the design standard
are in agreement with tue values established by test, the
faplementation of the design stanpdard values represents
acceptable practice for derating cables covered with
Flamemastic. The result of wultiple applications on many
cables at’8FN, the Flanemastic coating was applied in
excess of the i/4-incn thickness recomuended; however,
tne revised standard provides derating up to 2 inches of

_Flawemastic coating and it s very unlikely that this

tnickness was ever exceeded gven with multinle .
applications of the material. Therefore, review of cable

ampacities for fustelMed cables o accordancewitn - - - - - - - - - - - - - - - - oo

current derating facturs in DS-£12.6.3 for Flamemastic

should satisfy tne concern.

b.

The CAP for CATD 240 00-BFN-02 states
that implementation of Corrective Action
and subsequent closure of SCKRBFNEEBS71)
will resolve the concerns identified in
the problem déscription. Corrective

Action for SCRUFNEEBB71) imposes Cable

Amnrmdd., A T ffha adda o

Anpacity Evaluation/Calculations in
compliance with U5-£12.6.3 Rl which
addresses ali known Ampacity Derating
Conditions and considerations including
those addressed by this Employee Concern
(Flamemastic and overfilled raceway).
Any unrelated nonconformance identified
during the Ampacity Evaluation will be
addressed by separate CAQR.
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£lement 240.0 - BFN {Continued)

c.

41060-1

Overheating of cables makes
fnstrument readings indeterminate.

NOTE: The following issues from
these concerns are addressed in
another report:

Potential:cable damage could result
from cable.pulling in overfilled
conduits, and insulation is damaged
by fisntapes (addressed in

this subcate?ory report, Browns ferry
Element 238.1.)

(12/14/87)

Ce.

The extent of the effect uf the Flanemastic coating on
existing cable ampacity has also been ¢valuated by an
independent contractor (Ref. 136); nowever, no detailed
verification of the accuracy of the contractors report
was performed by the evaluation team. Furthermore, no
corrective actton for resolving the findings of the
report was identified.

Bundliny of voltage levels V1, V2, and V3 cables (control
and instrumentation) for ease in application of the
fire-retardant coating was approved by OE in 1981, but
not for V4 (480 V) and V5 (4 kV) power cables. A
walkdown (Ref. 137) by the evaluation team of 480 V and
4 xV cable trays provided no evidence of bundled cables
in trays; however, because of pnysical access
restrictions ana the excessive Flamemastic coating of the
cables, tnis could not be verifieds

Because of low current levels, instrumeant cables dre not C.
overheated. Instrumentation circuits are designed to be
fnsensitive to any temperature effects. Therefore

instrument readings are not affected by cable neating.

None required.
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Corrective Actions

lement 240.0 - BLN

? . Cable arpacity and cable derating

were not properly considered (e.q.,

. overcrowding of cables, penetration,
: and conduit sealing were not

Nuanfiliad

considered in cable derating).

% Overfilled conduits may cause

. 06D-1  (12/14/87)

.« induction/heat problens.

_application of the ampacity tavles,

BLN

a. TVA demonstrated by test {Ref. 127) that no additional

cable derating is required for penetration/fire seals
using 12 inches of silicone foam. C. Sudduth confirmed
{Ref. 178} thai penetration/fire seals at dLH will be
installed in accordance with those tests and the sealing
methods shown on current BLN drawings. )

A TVA mesio from W. S. Raughley to Those Listed (Ref, 177)
provided direction to 211 auclear plants for lmplementing
a program to evaluate cable ampacity adequacy of all
power cables routed in class IE raceways. The evaluation
team found no evidence that the ccrrective actions
identified in PIR GEN EEBBOO> have been implemented.

The ori?lnal]y issued Design Standards LS-€12.1.1,
DS-£12.3.2, US-E12.1.3, and 0S-£12.1.4 did not furnish
the definition and Information necessary for proper

Design Standard DS-£12.6.3 (Ref. 12), “Ampacity Tables
for Auxiliary and Contro) Power Cables- {0-15,000V),* -
which voided these existing design standards. The new
standard refiects the new QA cable data Shown 1n Design-
Standards DS-€12.1.13 and US-E12.1.14 as well as. =
application for derating cables with coating compounds.
05-£12.6.3 ‘also addresses derating of cables with. tray
covers and provides multiplying factors for derating
cables enclosed in Appendix R fire wrap materfals-- —-
(Thermo-Lag 330 any 3M), However, a test conducted by
151 at UL (Ref. 128) determined that fire protection
material Thermo-Lag 330 may require derating factors _
greater than those indicated in DS-€12.6.3. At thnis

.point, TSI has not evaluated the test or_made the results

official.

- In 09786, TVA dssued -

BLN

a.

The CAP for CATD 240 0U-BLN-01 states
that the memo from W. S. Raughley.to
Those Listed [B43 861008 909] and PIR GER
EEBY60S and PIR uLN €EBB628 referred to
in the CATD address the cable ampacity
fssue on the basis of Design Standard
DS.E!Z A 2 fnnuh»mnent

e
e Vew s UIICHCTIVD.

Plans have been developed to address this
issue along with other cable fssues. See
wemo from E. U. Hassey to W. S. Raughley,
dated 07/15/87 1821.870715 001). This
mémo requests that BLN be exenpt from
walkdowns to determine cable profiles of
each cable tray seguent or conduit, as
stated in the memo from . S. Raughley to

Those Listed, dated 04/03/87
- (843 870308 908). - - - - -

Ine Bellefonté Computerized Cable Routing
System (CCRS) data base agrees with the.
design drawings and meets all
requirements related to. tray and conduft
fill. A1) other cable ampacity related
corrective-actions will-be corried out o3
stated in the referenced documents.

PIR GEN EEBB60S, PIR BLN EEBB60S5, and PIR
BLN EEBB6ZB will track this fssue until
it is resolved. e
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- . ATTACHMENT B REVISION NUMSER: S )
" SUMMARY TABLE OF SUBCATEGURY ELEMENTS Page B-53 of 53
: SUBCATEGORY 26600
. Issues Findings Corrective Actions
- Element 240.0 - BLK (Continued) . . .
ot PIR BLN EEBBOZE (Ref. 181) states that a review of class |
. . 1€ power cables at BLN identified sowe pulled cables that
. are not in compliance with the ampacity tables of
:: D5-E12.6.3, Rl. An analysis of cable ampacities will be
- . performed by TVA to resolve this problem.
‘ The nuuber of cables deleted from the cable schedule, but
R not renmoved from the raceways, could not be verified
» s (addressed in this subcategory report, BLN Element
. x 239.0). In addition, the related effect of abandoned |
S . cables on ampacity is not specifically addressed in the
. BLN design documents.

The potential overfill of V4 (480 V) cable tray crosses
. and its possible effect on cable ampacity is not
’ addressed in BLN documents. Tne statements made in the
S unissued advance PIR BLN EEBB0Z, RY, could not be
) verified. No documents with instructions for cable
routing through cable tray crosses or with restrictions

st on the use of cable tray crosses were identified
" (aduressed in this subcateyory report BLN Element 238.1,
o ftem a).
r b. 8undling of cables and fireproof b. TVA has replaced cable types CPJ ana UPSJ, which were b. None required.
- coating applied to cables may cause installed in cable trays in Category I structures, with
. cable overheating and insulation canles that are qualified to IEEE 383-1974 flame test
. . degradation. requirements. Fire-retardant cable coatings will not be
v used at BLN, because installed cables meet the
. & requirements of 1EEE 383-1974.
“a

:. * . A walkdown (Ref. 137) conducted by the evaluation team of .
. V4 (480 V) and V5 (6.9 xV) cable trays provided no
T evidence of bundled cables in trays.

: c. Overheating of cables makes c. Because of low current levels, instrument cables are not  c. HNone required.

- instrument readings indeterminate. overheated. Instrumentation circuits are designed to be

o insensitive to any temperature effects. Therefore,
e ’ instrunent readings are not affected by cable heating.

-
Acampopems = v o

roreis

e g
- e

41060-1  (12/14/87)
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ATTACHMENT C
REFERENCES
1. Element Report 238.1, "Conduit Overfills and Cable Damage" for Sequoyah,
Rev. 3 (04/30/87)

2. Element Report 238.3, "Cable Tray Overfills and Wall and Floor
Penetrations" for Sequoyah, Rev. 3 (04/17/87)

3. Element Report 239.0, “Cable and Raceway Program Inadequate (Routing)"
for Sequoyah, Rev. 1 (01/23/87)

4, Element Report 240.0 "Cable Derating (Design) and Cable Coating
Derating" for Sequoyah, Rev. 2 (04/17/87)

5. TVA Nuclear Performance Plan:

Revised Corporate Nuclear Performance Plan, Volume 1 (03/87)
Revised Sequoyah Nuclear Performance Plan, Volume 2 (03/87)
Browns Ferry Nuclear Performance Plan, Volume 3 (08/86)
Watts Bar Nuclear Performance Plan, Volume 4 (03/87)

6. General Construction Specification G-38, "Installing Insulated Cables
Rated up to 15,000 Volts,” Rev. 6, (09/15/85), and Rev. 8, (03/17/86)

7. General Construction Specification G-40, "Installing Electrical Conduit
Systems and Conduit Boxes," Rev. 8, (10/10/85); Rev. 9, (12/19/85) |

8. General Construction Specification G-4, "Installing Insulated Cables
Rated up to 15,000 Volts Inclusive," revisions of 01/09/73 and 12/15/69

9. WBN Modifications and Additions Instruction MAI-3, "Installation and
Inspection of Insulated Control,-Signal, and Power Cables," Rev. 7,
(10/10/86) )

10. BFN Modifications and Additions Instruction 44 MAI-44, "Cable Pulling ‘
and Insulated Cables Rated up to 15,000 Voits," Rev. 0, (09/04/86)

11.  SQN Modifications and Additions Instruction M&AI-4, "Control,'Power and
Signal Cables," Rev. 8, (12/31/85)

12. Electrical Design Standard DS E12.6.3, "Ampacity Tables for Auxiliary -
and Control Power Cables (0-15,000 V)," Rev. 1, (11/07/86) |

13. WBN Project Manual WBEP-EP 43,13, "Cable Schedule Handling," Rev. O, l
(09/27/85)

3769D-5 (12/14/87)
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25,

26.

27,

28,

Page C-2 Of ]3 !

TVA, DNE, Sequoyah Eng1neer1ng Procedure - SQEP-06 Rev.‘O ‘"Cable andj SR
Conduit Procedure for Sequoyah Nuclear Plant," (09/22/86) @ @ ' | i
Nuclear Engineering Procedure NEP-3.8, “Compwter Software bystem ‘

Develooment, Qualifications, and Control," Rév. !0, [no RIMS number],

(02/13/87)

Nuclear Engineering Procedure 9. 2 Draft, "Trending of Conditions L
Adverse to Quality (CAQs)"

Engineering and Computer Methods Branch: (ECB) Procedure - ECB-EP 28 01,
"Computer Activities Requiring Quality Assurance -' Computer Usage,' '
Computer Program Documentation, and Computer Resident Data, |

- {842 850710 510], (07/01/85)

Bellefonte Engineering Project Procedure BLEP-01, "Detail Iqstructions |
for Design/Check of Cable Schedu]e,“‘Rev. 1, [no RIMS number]; (10/22/86)

TVA, Office of Engineering. Des1gn Cr1ter1a\BFN 50-794, arowns Ferry Lo
Nuclear Plant, "Physical Independence of Electrlcal Systemf oo I
[B42 851126 501], (11/16/85) ¢ 1 111 oo

Browns Ferry Cable Schedule SSystem Users Manual; (02/‘28/86) o "’

Bellefonte Nuclear Plant, Enq1neer1nq-Constructuon Mon1torung &
Documentation (ECM&D) User s Guide, Rev. 2, (11/22/85) ‘

Insulated Cable Engineers Association ICEA Pub. No. P-54- 440 ‘"Ampécity,
Cables in Open-Top Cable Trays, August 1979 = . S

Q€ Calculat1on, "Sidewall Pressure of C]asb UE Cab1e5‘1n Condu1ts,4
Rev. 1, [B43 860310 9361], (0!/10/86) ! o

‘DNE Calculation, SQN-E2-015, “Ident1fy1ng $1dewa11 Pressure Vlolat1on* "

Rev. 0, [B25 860724 8011, (0//24/85)

NE Calculation "Class 1E and Non-Clads 1E Electrical Cable We1ght/Foot
and Outside Diameter," Rev. 0, [B26 860425 137}, ((04/25/86) = :

DNE Calculation, "Methodology Used as Basis for:Cable Ampa¢1t1es Shown
in TVA Electrical Deslgn Standard DS- E] +6.3," EEBwCSTF 0001, Rev.:l,
{843 861230 903], (12/24/86)

Office of Engineer1nq Calcu]ation B43 860117 924, "JuStifiéation‘Fdr Use
of TVA's Ampacity Tables," (01/!6/86) R T R

WBN cable schedule sample printout, (01/29/87) -

37690-5 (12/14/87)
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29.
30.

3].

32.

33.

34.

35.

36.
37.
38.

39.

40,
4.

42.

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 slips, cable tests) and
personnel interview (including electricians and former QC inspectors) at
SQN by D, Knudsen, Bechtel, between 10/13/86 and 10/24/86, I0M 521 and
522

Sample printout of conduit and cable scheduile for BFN unit 3 KXBFROUT,
(11/13/86)

Cable Trays and Conduit (Partial) Schedule Bellefonte Nuclear Plant -
Computer Printout Cable Tray Segment with Cross-Sectional Area Tray
Fi1l, 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
08/14/86. (Printout does not have date or revision)

Conduit and Cable Schedule Browns Ferry Nuclear Plant - Computer
Printout Cable Tray Segment with Cross-Sectional Area Tray Fill -

(11/13/86)

Field walkdown performed by J. Wheeler, Bechtel, trip report BLT 177,
(01/29/87)

Field walkdown performed by J. Wheeler, Bechtel, trip report BLT 168,
(03/11/87 through 03/13/87)

Field walkdown of cable tray penetrations, performed by D. Knudsen,
Bechtel, between 11/04/86 and 11/06/86, IOM 565, (11/10/86)

Additional information on field walkdown conducted by J. Wheeler
(Bechtel), reported by trip report BLT 177, (04/16/87), I0M 909,
(06/16/87) '

Field walkdown for Element 240.0 BLN conducted by S. Mabie, Bechtel,
10M 1026, (05/27/87)

Field walkdown for Element 240.0 SQN conducted by J. Wheeler (Bechtel)
and G. Bell (TVA), BLT 106, (10/09/86)

Field walkdown conducted by J. Wheeler (Bechtel), and D. Vinediver and
K. Bishop (TVA), trip report BLT 168, (03/11/87 through 03/13/87)

37690-5 (12/14/87)
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43.
44,
45,
46.

47.
48.
49.

50.

51.

52.

53.
54.

55.

56.
57.

58.

SNP FSAR, Section 8.3.1.4.4, “Fire Detection and: Protectmon in Areas

Where Cables are Installed," Amendment 3 o |

SNP FSAR, Section 8.3.1.4.1, FCable Derating and Cable Traiji1];" : ‘
Amendment 1 ‘ . |
WBN FSAR, Section 8.3.1.4.1, "Cable Derating and Cable Tray Fill," : ;
Amendment 54 ‘ S e |
BLN FSAR, Section 8.3.3.1, "Cable Derating and Cable Tray Fill," | P

Amendment 16 R |
BFN FSAR, Section 8.9.2, "Raceway," Amendment O o |
BFN FSAR, Section 8.9.6, “(able Routing,!" Amendment O |

BFN FSAR, Section 8.9.1, “"Cable Insulation, Coatnnqs, and Floor andiWall
Penetrations,” Amendment O SRR R o |

TVA memo from Y. S. Raughley to Those Listed, "To All Nuclear Projects -
Coordinated Response to Cable Routing SCRs," (843 860929 904], (09/29/86)

Significant Condition Report WBN EEB8589, Rev. O and SCR 'WBN EEB8590, @ |
Rev. 0, "Cable Weights and Outside D1dmeters Not Available From QA @ @ @
Sources," [843 851&31 925], and {843 851231 928], (12/31/85) ‘

TVA memo from W. Su Raughley to J. A. Raulston, "WBN Non-QA Cable Data
Used in Calculations," (843 860602 907], (05/29/86) SR A

TVA Nuclear Safety Review Staff Report [-~85-06-WBN ‘"Invest1gat1on of An
Employee Concern Regarding Cable Routing, Insta]lat1om and Inspedt10n at
WBN," [QO1 850709 051], (0//08/85) o

TVA memo from R. L. Gridley to W. C. Drotleff,” "NRC Requast for
Information Concernxng Cable Pu111ng And\Cable Bpnd1ng Radii,"
{L44 860808 803], (08/08/86) j | ‘

TVA letter from R. L. Gridley to NRC, "Sequoyah - Cab]e Pu111nq
Questions," [L44 861031 81“], (10/31/86) P

TVA memo from F. ‘W. Chandler to Those L1sted "Potential Gener1c

Condition, NCR 6347, Excesslvw Condu1f Bends,“ [325 8510!1 008], L
(10/31/85) . : :

Franklin Research Institute, rechnical Evaluation Reportv "Fva]uation of
Sequoyah Unit 1 and 2 Cable Pul]ing and Bend Radii Concerns," ‘
TER-C5506-649, (early 1987) o |

TVA, SQN, Generic Concern Task Force. Report, "Overfill 01 Cable Trays
and Conduits, R1," (26 concerns), (05/20/86) . - o

3769D-5 (12/14/87)
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59.
60.

61‘0

62.

63.
64.
65.

66.
67.

68.

69.

70.

7.

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 8003, (10/20/86)

TVA memo from Denise to Abercrombie, Sequoyah Nuclear Plant (SQN)
Generic Concern Task Force (GCTF) Report “"IEEE Standards Not Included in
Electrical Procedures,” Employee Concern IN-86-259-X11,

[T25 860604 984], (06/04/86)

Review of the Engineering Design Condition Adverse to Quality (CAQ)

.Database, 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 (01/85)

TVA memo from W.' S. Raughley to Those Listed, "Corrective Action and
Sampling Program for Electrical Cable Amoac1ty," (843 861008 909],
(10/07/86)

TVA memo from W. S. Raughley to Electrical Engineering Files, "Summation
of Cable Pressure !ssue," (843 860710 905], (07/08/86)

TVA Employee Concern Specxal Program Report 10900, Rev. O,
(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,“
[LO4 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/?6)

37690-5 (12/14/87)
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74. TVA memo from J. S. Wigington to Electrical Engineering F11es, Factoryr
Mutual Research Report No. J.I. OF0QS AF, "Examination of the Effect of
Vimasco Cable Coating No. 2-B on Ampar1ty in Cable Trays," (]2/1q/80),
(843 860121 9477, (01/22/86)

75. Letter from R. L. Gridley, TVA, to 8. J. Youngblood, NRC, “In the Matter
of the Tennessee Valley Author1ty Docket Nos. 50~327 and: 50 328 ¥ cable
pulling questions [L44 861031 811], (10/31/86)

76. Telecon between J. Wheeler, Bechtel, and J. Prince, TVA," SQN Rev1ew of
actual tray fill quant1t1es versus cable schedule pr1ntouts, IOM 320,
(10/16/86)

77. - Bechtel memos from D. Knudsen to I. Don-Doncow regarding review of cable
jnstallation records and personnel interviews, "Summary of Interviews
Conducted with Responsible Individuals Concerning Cable Pulling Lo
Practices Past and Present at the Sequoyah Nuclear Plant," IOM 521
(12/04/86); "Megger Test R@cords," I0M 522 (01/09/87)

78. Condition Adverse to Quality Report (CAQR) WBT870152, "Comphtér Resident |
Cable Mark Number Data Not Verified and Controlled," Rev, 0,
(T42 870410 9607, (04/09/87) ‘ :

79. Significant Condition Report - SCR WBNECB8602, “"Data Files Have No
Protection From Deliberate/Inadvertent De]et10n," Rev. 0,
(842 860707 008}, (07/03/87)

80. Problem Ident1f|cat10n Report (PIR) WBNEEB8605, “Computer-Routed Cable
Lengths Are Inadequate for OE Calculations Required to Support
Electrical Design for Watts Bar Nuclear Plant," (843 860117 915],
(01/15/86), [B43 860305 905]

81. Condition Adverse to Quality Renort (CAQR) WBF870030, Watts Bar Nuclear |
Plant - Units 1 and 2, "Computer Software Not Ver1f1ed " Rev.‘O
(805 870408 0011, (04/01/87) S S T

82. TVA memo from Roberts to Vlneyard [B42 851021 0041, "%equoyah Nuclear
Plant Units 1 and 2 - NCR SQNEC&8501 ~ Verification of Computer Cable
and Raceway Proqrams and Data," (10/21/85)m [attachment NCR SQNECBBSOL -
(842 850412 (004), (04/11/85)] & L

83. Significant Condition Report SCR SQNEEB8601 RO, "Cable Ne1ghts and | | |
?ut71g7 D;ameter Not Available from a QA Source," {843 860117 919],
01/17/86

84, Significant Condition Report SCR SQNEEB&GO’ RO, "Computer-Routed‘Cable |
Lengths Are Inadequate for OE CalculationSJRequdred to Support
Electrical Design for Sequoyah Nuclear Plant," [B43 860123 90 ], .
(01/23/86)

37690-5 (12/14/87) -
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85,

86.

87.

88.

89.

90.

91.

92.

93.
94,

95.

96.

97.

TVA memo from Roberts to Wilson, [B42 860707 005], "Sequoyah Nuclear
Plant Unit 1 and 2 - Significant Condition Report (SCR) - SQNCEB8602
RO," [B42 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," [B42 861229 006], (12/29/86), and
?ttacheds;Eva1uation 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," [B843 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, [B22 870202 004], (02/01/87)

Significant Condition Report (SCR) - BFNECB8604, "Data Files Have No
Protection From Deliberate/Inadvertent Deletion," Rev. O,
(B42 ‘860707 004], (07/27/86)

Problem Identification Report PIR BLNECB8605, "Data Files and
Controlling Documentation Do Not Comply With The QA Requirements of
Procedure ECB-EP 28.01," Rev. O [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 Plant," {843 851224 930},
(12/24/85) -

Black & Veatch Finding Report G901, (11/02/82)

Nuclear Safety Review Staff Report 1-85-569-WBN, "Cable 6verheating and
Fire Retardant Coating," (11/20/85)

TVA memo from W. S. Raughley to Thbse Listed, "A11 Nuclear Plants -

Problem 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,"
[B43 861008 9091, (10/07/86)

Nuclear Safety Review Staff Report I-85-766-SQN, "Proper Cable
Derating," (03/07/86)

37690-5 (12/14/87)
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98. Nonconformance Report WBN ECB3501, “Computer Programs Used to Update
Electrical .Cable, Conduit and Tray Computer Files, No Documentation/ | |
Ava11ab1e," (B42 850408 001],. (04/08/85): L

99. TVA memo Cantrell to Mason, "Evaluat1on of the Adequacy of Installed Lo
Class 1E Cables," | 843 851203 915], (12/02/85) [

100. TVA computer printout, "Cable and Damages," for RIMS f119 (1976 to
present)

101. Nonconforming Condition Report 1463 R, "Cable Insulation Damaged During
Pulling Operation,” [W8BN 830417 OZJ], (08/02/79)

102. Design Procedure for Routing and Loading Cables on Cable Trays, (no ‘
procedure number), [870 851005 1023, (107/01/70) . e

103. Significant Condition Report (SCR) 'BFN ECB86OY, “"Cable Tray Fill Des 1qn
Criteria Exceeded," Rev. O, [842 860707 010], (07/08/86) ‘ I

104. Significant Condition Report (SCR) BFN EEB8602, "Use of QA Des1qn Input
Data to Deveiop Design: of structures and Systems," Rev. 0,

[843 860128 916], (01/28/86) o | "
)

105. TVA memo from W. S. Raughley to Those Listed, "Cable Sidéwaﬁ] Pressure
(SWP),™ (843 860626 931], (06/23/86)\ [ R T R

106. Telecon from S. M. Mabie, Bechtel, ItolR.| Haggerty, 8echte1
penetrations/fire seals, IOM 1044 (05/29/87)

107. Telecon from S. M. Mabie, Bechtel, |tolR.I‘Haggerty, Bechtel, cab]es
routed outside tray siderail, IOM 1073, (06/01/87) 1

108. Field walkdown for Element 240.0 SQN performed by J Whe91er, Bechtel,:
and G. Bell, TVA, BLT-106, (10/09/86): : @

109. SQN Drawing 45N881-12, “Conduit & Ground1nq Cable Tray S\nqle Line Node
Voltage Level 10, 11, " Rev. 5, (05/01/85) = ‘ o

SQN Drawing 45N881-17, "Condu1t & Grounding Cable Tray Sing]e Line Node !
Voltage 4, 12, & 13 (480V)»" Rev. 4, (05/01/85) « + P \

SQN Drawing 45N881-18, “Conduit & Grounding Cable Tray Sinqle Line Node i
‘Voltage Level 4, 12, & 13 1480V),“¥Rev. 3, 1(05/01/85) | oo

SQN Drawing 45N881~21 "Conduit & Grounding Cable Tray S1nq1e lee Node |
Voltage Level 3, 10, & 11," Rev. 6, (05ﬂ01/85) P o o

. SQN Drawing 45N881-22, “Conduit & Grounding Cable Tray Slngle L1me Node Lo
Voltage Level 3, 10, & 11," Rev. 3, (05/01/85) ' |

110, Significant Condition Report SCR SQNECB8601, “"Cable TraijiJl‘De$igh
Criteria Exceeded," Rev. 0, [B42 860707 0141, (06/27/86) ~ | | | | | ' '~
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11,

112.
113.
114.
115.

116.

117.

118.

19.

120,

12].

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. O, "Cable‘Tray 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 (DR)
POE-A-85-0003-004," [CO1 860128 002], (01/28/86)

Significant Condition Report (SCR) WBNEQP8624, "Identification‘and
Control of Material, Parts, and Components," [B71 860619 004], (06/18/86)

Significant Condition Report (SCR) WBNEQP8625, "Identification and
Control of Material, Parts, and Components; and Environmental
Qualification of 1E Devices," (871 860617 002], (06/18/86)

Significant Condition Report (SCR) WBNEQP8626, Rev. 1, "Identification
and Control .of Material, Parts, and Components; and Environmental
Qualification of 1E Devices," [B71 860619 002], (06/18/86)

Significant Condition Report (SCR) WBNEQP8627, "Environmental
Qualification of 1E 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," [B26 860718 001], (07/18/86) |

Significant Condition Report SCR BFNEEB8601, Rev. 0, “Computer-Routed
Cable Lengths Are Inadequate for OE Calculations Required to Support
Electrical Design for Browns Ferry Nuclear Plant," (843 860115 940],

(01/15/86) :

TVA memo from Stapleton to Lewis, Engineering Report BFNECB8601, "Cable
Tray Design Criteria Exceeded," [B22 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.
125.
129.
130.
131.
132.

133.

134.

135.

136.

Significant Condition Report SCR BLNECB8604 Rev. 0, “"Verification and"
Documentation for the Bellefonte Cable Rou11nq System,"
(842 860829 004], (08/27/86) i i | :

TVA memo Beasley to Chandler, Myers, Raulson, "DQA/PEB Aud1t !
POE-A-85-0003," [B0S 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 from Killian to Chandler, "Watts Bar Nuclear Plant - .Sequoyah
Nuclear Plant Units 1 and 2 -~ Cable Sleeve Penetration Tests,"
(weN 761111 013], (11/09/76)

Mailgram R. Feldman to Bechtel Power Corp. Re: ;Thermo-Legf330,
(10/02/86) S

TVA memo from J. S. W1qinqton to Electrical Engineering F1les, Factory
Mutual Research Report J. I. OF0Q5.AF, "Examination of the Effect of
Vimasco Cable Coating No. 2-8 on Ampaciiy 1n Cab]e Trays," (12/19/80)4
(843 860121 947], (01/22/86) . | |

TVA Design Information Reque<t from J. E. w11k1ns to R w Cantreli,
"Cable Grouped in Tray and Coated with Vimasco - Design Informatwon
Request (DIR) - No. E-55," [WBN 810427 101], (04/27/81)

TVA Design Information Requeft - Wilkins to Cantrell ENBN 810729 1621,
“V4 Voltage Level Cable Grouped - Designed Information Reauest (DIR) -
No. E-56" (07/29/81). Response to DIR [SWP 810902 028] o

TVA memo from W. S$. Raughley to Those Listed, "All Nuc]ear‘Plants <
Corrective Action and Sampling Program for‘E]ectr1Cal Cable Ampac1ty,"
(843 861008 9091, (10/07/86) . | | | | | | |

Joslyn Research Center, "Test Report |- The Effect of Flamemast1c 77 Fire
Protective Coating on the Ampacity of A|Grouped:Power and Control Cable
Assembly Tested for the Flamemaster Corporation, Sun VaIley, California,
Test Number 77-098," (09/09/17) I o

Joslyn Corporation, "Test Report of The Effect of F]amemast1c 71A and| |
Flamemastic 77 Fire Protective Coatings: on the Ampacity of a Grouped
Power and Control.Cable Assembly Tested for the Tennessee Valley | |
Authority, Knoxville, Tennessee, Test Number 85+033 " [843 860407 903(], |
(04/08/86)

TVA, BFN, Recovery Plan (Procedure) “Design Changes for the Recovery
from the Fire of March 22, 1975," Rev. 4, (01707776) S B

United Engineers and Cansfructcrs, Inc., letter to W. S, Rauqh]ey of
TVA, “Evaluation of the Effect of Flamemastic Coating on Cable Ampac1ty‘
for TVA, BFN, Units 1, 2, and 3,".[B22 870226 016], ?02/25/87) P

At
. | S
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137. Field walkdown for Element 240.0 8FN, by S. Mabie (Bechtel), IOM 906,
(04/18/87)

138. Electrical Design Standard, DS-E13.1.4, Rev. 1, "Conduit - Maximum Cable
Dijameter for Various Rigid Steel Conduits," (08/24/83)

139. Design Criteria SQN-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) ’

140. National Electric Code

141. TVA memo from E. R. Ennis to D. N. Lake, "WBN NCR W-283-P,"
(TO1 860909 915], (09/08/86) .

142. DNE Calculation WB EPVAR 8608003, "Resident Data - Cable Trays; Maximum
Allowable Cross Sectional Area and Cable Weight," [B26 860825 047],
(08/25/86)

143. OF Calculation W8 EPVAR 8603006, "Sidewall Pressure of Class 1E Cables
in Conduits,” Rev. 1, [B826 860828 001], (08/28/86)

144. TVA memo from C. H. Sudduth to Electrical Engineering Files, "Evaluation
of Adequacy of Installed Class 1E Cables," [843 860331 916], (02/28/86)

145. WBN Modifications and Additions Instruction MAI-14, "Installation and
Inspection of Electrical Penetration Pressure Seals, Fire Stop Barriers,
and Flame Retardant Cable Coatings," Rev. 6, (02/25/86)

146. Significant Condition Report (SCR) BFN .EEB 8631, Rev. O,

(822 860703 004], (07/03/86)

147. “Condition Adverse to Quality Report (CAQR) 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)

148. BFN Mechanical Maintenance Instruction 75 (MMI-75), Rev. 2,
"Installation and Repair of Penetrations and Fire Stops," (01/30/87)

149. BFN Quality Control Instruction (QCI-5.1), "Quality Control Instructions
for Pressure Seals and Fire Stops," Rev. 0, (01/13/87)

150. BFN Surveillance Instruction (SI.4.11.E.3), "Visual Inspection of
Electrical Penetrations in Fire Barriers," Rev. 1, (10/29/86)

151. Problem Identification Report PIR BLN EEBB601, [B43 860116 934],
(01/31/86)

L2
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152. Problem Idemt111cat1on Report PIR BLN EEB 8702 [821 870327 014], | |
(03/27/87)

153. BLN General Design Criteria N4-50+D787g "Power,wControlg and Signal |
Cables for Use in Category I Structures," Rev. 2, (03/09/84) |-

154. BLN Quality Control Procedure QCP-3.34, "Electrical Cable Installation
(Pulling)," Rev. 4, (04/06/87) = | ' | o l

155. NRC letter to S. A. White, "Report Nos. 50—438/86 01 and 50-439/86b0v "
[A02 850317 016], (03/%]/86) b

156. Nonconforming Condition Report (NOR) 4254, [C20 860402 132], (03/20/86)

157. Problem Identification Report PIR BLN EEBSS]B [843 850927 902], | I |
(09/18/85)

158. Nonconforming Condition R@port (NCR) 2987, (BLN 840412 109], (03/19/84)

159. Chemtrol Corporation Test Report, "Floor Slab Fire Test," (10/28/75)

160, Factor Mutual Research, "r1r9 Endurance Test on Penetratmon Seal Systemq
in Precast Concrete Floor Ut1llz1ng Silicone Elastomers," (]0/28/75)

161. TVA "Browns Ferry Nuclear Plant Design Changes for the Recovery from the
Fire of March 22, 1975;" Rev. 0, (06/09/75); Rev. 1, (07/10/75) Rev. 2,
(08/14/75); Rev. 3, (12/09/75); and Rev 4, (01/07/76) ‘ \

162. BLN Quality Control Procedure QcP-5.18, "“Firestops, Mo1sture, Pressure
and Radiation Seals," Rev. 10, (0b/14/85) o !

163. Surveillance Instruction BLSI-4.7 12. a,."F1rP Barrier PenetratIon -
18 Month Inspection,” Draft, (01/11/85) L |

164, SQN Significant Condition Report 1SCR) SQNCEBSGZZ Rev.‘l e
{825 860925 004],. (03/“0/86) P

165. Design Criteria SQN-DC-V-1. 3 4, "Cateqory'l Cable Tray Suobort Systems,"
Rev. 0, (08/20/75) C

166, SQN Modifications and Add1t{onﬁ Instruction MRAI-13, "Electrical
Pressure Seal, Firestop Barrier and Flame Retardant Cable Coat1ng,“
Rev, 6, (01/28/85)

1

) 167. TVA memo from Raughley to Those Listed, "A11 Nuclear Projects -
. Coordinated Response to Cable Routing S Rs;" [843 860929 904|, (09/29/86)

168. O0E Calculation, WBPE 0018601004 n125V DC Vital Control Power System
Design Verification Voltage Ana]ysis," (826 860228 0|2], (02/28/86)

®
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169. Memorandum from R. C. Parker to H. C. Johnson, "Engineering and
Construction Monitoring and Documentation (ECM&) Program,”
[L17 870203 802], (02/04/87)

170. 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 Category I
Structures," Rev. 2, [B42 850619 502], (06/05/85)

171. TVA memo from W. S. Raughley to Those Listed, "All Nuclear Projects -
Coordinated Response to Cable Routing SCRs," [B43 860929 9043, (09/29/86)

172. TVA memo from Jones to Mullin, "Browns Ferry Nuclear Plant - Corrective
Action Report (CAR) BF-CAR-81-035-0T," [B32 860207 946], (02/06/86)

173. TVA memo from W. S. Raugh]ey’to Those Listed, "Policy Memorandum
PM 87-26(EEB) R1-Cable Length Values Used in Electrical Calculations,”
(843 870316 905], (03/11/87)

174. Division of Nuclear Construction Procedure Manual DNC-GCP-4.5.16-01,
"Control of Safety-Related Software," Rev. 0-8b, [Preliminary], (no date)

175. Electrical Design Standard DS-£12.1.13, "Cable, Class 1E Cable 0Ds and
Weights," Rev. 0, [B05 860423 501], (04/15/86); Electrical Design
Standard DS-E12.1.14, "Cable, Class NC Cable ODs and Weights," Rev. 0,
{805 860429 505], (04/15/86)

176. TVA Project Instruction BFEP-PI-87-22, "EQ Project Cable Deratinag
Program," Rev. 0, (03/18/87)

177. TVA memo from W. S. Raughley to Those Listed, "Al11l Nuclear Plants -
Corrective Action and Sampling Program For Electrical Cable Ampacity,"
{843 861008 909], (10/07/86)

178. Telecon between S. -Mabie, Bechtel, and C. Sudduth, TVA, Information on
Firestop Tests Applicable to BLN, IoM 1019, (05/21/87)

179. Franklin Research Institute, Technical Evaluation Report, "Evaluation of
Sequoyah Unit 1 and 2 Cable Pulling and Bend Radii- Concerns,”
TER-C5506-649, (early 1987) .

180. Surveillance Instruction SI-233.2, "Visual Inspection of Penetration
Fire Barriers - Electrical," Rev. 0, (10/02/85)

181. Problem Identification Report PIR BLN EEB8628, [B21 870220 012],
(02/20/87)
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