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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of the element
evaluations prepared under the Engineering Subcategory 24200, Electrical
Separation. The element evaluations document the 16 issues applicable to
TVA's four nuclear .plants, Sequoyah, Watts Bar, Browns Ferry, and Bellefonte.
The issues were derived from seven employee concerns that cited presumed
electrical separation deficiencies or inadequacies in the design and
installation of electrical equipment, cables/wires, and components.

Of the 16 issues reviewed, 10 were found to require no corrective action.
Findings that required corrective actions were identified for the the six
remaining issues.

Although some weaknesses were identified in the application of the separation
criteria, which resulted in nonconformances, and in the completeness of the
design basis for separation, the evaluation did not substantiate these as a
generic problem for any of the four nuclear plants.

A1l corrective actions for the subcategory were judged to be significant from
a plant safety standpoint. The nonconformances identified could result in a
potentially unsafe condition caused by a common event, such as fire, that
might affect redundant safety .components. In turn, incompiete design basis
documents resulted in few instances where full compliance with various
licensing commitments, such as single failure criteria and independence
requirements, could not be verified.

The corrective actions include requirements for hardware modifications as the
result of the nonconformances, the evaluation and analysis of design for
generic applicability of these nonconformances, and the revision of various
documents, including licensing and design basis documents.

The number of nonconformances identified was limited .and random in nature, and
no systematic pattern could be established. No specific nonconformances with
licensing commitments were identified as the result of the incomplete design
basis documents, although a small number of potential nonconformances were
observed. Implementation of the corrective actions in this report should.
resolve the problems identified.

Completion of the Design Baseline and Verification Program established by a
Nuclear Performance Plan (NPP) will help to correct programmatic and
management deficiencies and to prevent future design basis problems. The
establishment of the Corporate Commitment Tracking System by the NPP will
ensure timely and complete incorporation of commitments into the design basis.

2715D0-R17 (10/05/87)
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Preface

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

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

Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. 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 subcategory level overview of clement 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,
safety significant, or non-safety related concerns; designates generic
applicability; and briefly states each concern.

{
Either the Subcategory Summary Table or another attachment or a combination
of the two will enable the reader to find the report section or sections in
which the issue raised by the concern i3 evaluated.
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The subcategories are themsalves:summmrizedlim a'series of éight‘category
reports. Each category report reviews the major findings and collective!
significance of the subcategory #eports in one of the tolloyiqg,areas:

* management and personnel relations

* industrial safety o

®* construction

* material control N

* operations
quality assurance/quality c@ntrol
* welding ‘

* engineering

A separate report on employee concerns dealing wilh: specitié éontentldns of
intimidation, harassment, and wrongdoimg wlll‘be released by the TVA Office

of the Inspector General. "'

Just as the subcategory reports integrate the information collected at the
element level, the category reports integrate 'the information assembled in
all the subcategory reports within the category, addressxng partxculavly\
the underlying causes of those ptoblems that rcun across more than one
subcategory.

A final report will integrate and assess the information collected by all
of the lower level reports prepaved for the ECSP» includnng the Inspector
General's report. b

For more detail on the methods by which ECTG employee concerns were
evaluated and reported, consult the Tennessee Valley Authority Employce !
Concerns Task Group Program Manual. “The 'Manual spells out the program's
objectives, scope, otganization,‘and responsibilities. It also specifies
the procedures that were followed in the investigation, report1ng. and
closeout of the issues raised by emplowcé concerns.'
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ECSP GLOSSARY OF REPORT TERMS* T

~

| classification of evaluated issues the evaluation of an issue leads to one of
Y ) the following determinations: . 4

. .

.t ~ "Class A: Issue cannot be verified as factual

Class B: Issue is,factually"aécurate. but what is described is not a
problem (i.e., .not a condition requiring corrective action)
' [
: ’ Class C: Issue is factual and .identifies a problem, but corrective action
’ : for ‘the problem was initiated before the evaluation of the issue
was undertaken:

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

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

' collective significance an analysis which determines the importance and
consequences of the findings in 'a particular ECSP report by 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.

P e

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

I
-

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

employee concern a formal, written description of a circumstance or
circumstances that an. employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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evaluatorfs the individual(s) assigned the respomsxb111ty to assess a specific
grouping of employee concerns. S T }

findings includes both statements of fact ‘and the judgments made about those
facts during the evaluation process; negative findings require corrective
action. ‘ o

issue a potential problem, as interpreted by ' the ECIG dur:ng the evaluat1on
process, raised in one or more concerns.:

K-form (see "employee concern")

requirement a standard of petformance, behavior, or quality on whxch aw i
evaluation judgment or decision may be based. | 1

root cause the underlyin; remson‘fotja problen.
*Terms essential to the program but which dequxte detailed detlnltxon have been -

defined in the ECIG Procedure Manual (e.g.; generic, specific, nuclearc ! | !
safety-related, unreviewed safety-sxgn1r1cant qQuestion). o
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Acronyms
Al Administrative Instruction

AISC American Institute of Steel Cpnstruction

ALARA As Low As Reasonably Achievable : !

{ ’ ANS American Nuclear Society
ANSI American National Standards Institute .
ASME . American Society o£ Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
BFN ‘ Browns Ferry Nuclear Plant
BLN  Bellefonte Nuclear Plant
. ‘ CAQ Condition Adverse to '‘Quality
) CAR Corrective Action Report
: ”‘ CATD . Corrective Action Trackinngocumént
CCIS Corporate~Commitment Tracking System
CEG-H Category Evaluation. Group Head
CFR ‘Code of Eederal Regulations
CI Concerned Inﬁividual
CMIR Certified Material Test Repoét
coc Certificate of Conformance/Compliance
DCRM -‘Design Change Request
DNé Division of Nuclear Construction (see also NU CON)
( .
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DNE Division of Nuclear Engineering © * * =~ =~ | | | |

DNQA Division of ﬁuﬁlear‘gpélity‘Aéhunénce‘

DNT ' Division of Nuclear Training

DOE Department of Energy

DPO Division Personnel foicét

DR Discrepancy Report ot Dévigtion Report

ECN Engineering Change Notice

ECP Employee Coméerns Pﬁogbam

ECP-SR Employee Concerns Pﬁog?amasita‘Repré;entative ;
ECsP Employee- Concerns Special Program

ECIG Employee Concerns Iask}Group;

EEOC Equal Employment Opporﬁunity Commission

EQ Environmental Qualific@tidn‘

EMRT Emergency Medical Raspbnse Team | P o [ N

EN DES >$qgineering~Désigﬁ

ERT Empioyee‘Réﬂpomsé‘Teamfoc Emergency ‘Response Teéﬁ
FCR Field Change Request ‘ ‘
FSAR Final. Safety Analysis Report

FY Fiscal Year

GET General Employee Trainin54

HCI Hazard Control Instrucﬁion :

HVAC Heating, Ventilating, Air Copditioning

Iz Installation Instruction

INPO Institute oﬁ Nuclear Péwaf Operations

IRN Inspection Rejection Notice
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L/R
MSAI
MI
MSPB
MT
NCR
NDE
NPP
NPS'
NQAM
NRC
NSB
NSRS
NU. CON
NUMARC
OSHA
ONP
owce
PHR
PT
QA

QAP

QC
QCI

Labor Relations Staff

Modifications and Additions Instruction
Maintenance Instruction

Merit Syétems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nuclea; Performance Plan

Non-plant Specific or Nuclear Procedures System
Nuclear Quality Assurance Manual

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

Division of Nuclear Construction (obsolete abbfeviation. sece DNC)
Nuclear Utility Management and Resources Committce
Occupational Safety and Health Administration (or Act)
Office of Nuclear Power

Office of Workers Compensation Program

Personél History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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qQce
QIC
RIF

RT

SQN

SI
sop'
SRP
SWEC
TAS
T&L,
TVA
TVTLC
uT

vT
WBECSP
WBN

WR

wp

Quality Control Procedure o .
Quality Technology Company

Reduction in Force

Radiographic Testing

Sequoyah Nuclear Plant

Surveillance Insttuctioh

Standarcd Openating'Procédure‘

Senior Review Panel

Stone and Webster Enginéeéing Corporation:
Technical Assistance Staff

Trades and Labor

Tennessee Valley -Authority I “'

Tennessee Valley Trades and Labor ICouncil:

Ultrasonic Testing
Visual Testing

Watts Bar Employee Congérn Special Program

~ Watts Bar Nuclear Plant

Work Request or Work Rules

Workplans
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1. INTRODUCTION

This report summarizes and evaluates the results of the ECSP element
evaluations prepared under Engineering Subcategory 24200, Electrical
Separation. The element evaluations document the review of 16 issues (four
per plant) related to TVA's four nuclear plant sites: Sequoyah (SQN), Watts
Bar (WBN), Browns Ferry (BFN), and Bellefonte (BLN). The issues were derived
from seven employee concerns which cited presumed electrical separation
deficiencies or inadequacies in the design and installation of electrical
equipment, cables/wires, and components.

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 plant sites are also shown.

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

0 Section 2 -~ summarizes, by element, the issues stated or 1mp13ed in
the employee concerns and addresses determ1nat1on of generic
applicability

o 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 1dent1f1es 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

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

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

0 Attachment B8 -- contains a summary of the element-level
evaluations. Each issue is listed, by element number and plant,
opposite its corresponding findings and corrective actions. The
reader may trace a concern from Attachment A to an issue in
Attachment B by using the element number and applicable plant., The

2715D-R19 (10/05/87)
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reader may relate a correctiveraction descriptﬁon in Attachment B to
causes and significance in Table :3 by using the CATD number which
appears. in Attachment B8 1n parentheses at the end oF the corrective
action descr1pt1on

o Attachment C -- contains the references cited in the text

2. SUMMARY OF ISSUES/GENERIC APPLICABILITY

The employee concerns listed in Attachment A have been examined for all four
plant sites. The seven concerns raised have been identified as 16 separate
issues, four issues per plant. The issuas are common to each of the four
plants, and hence are common to each of the four element evaluations.: The:
issues, which are reviewed in_ the four element evaluations, are summar12ed as!
follows:

242.0, Inadequate Electrical and Ph¥s1cau Separation - Electr1cal and
physical separat1on'T—r redundant wiring, cable, coi components, and
equipment is inadequate.

The issues, which deal with presumed physical separation def1r1enc1es or
inadequacies in the design and installation of electrical cable/wiring, also
claim that procedures were violated (such as inadequate separation of Q and

in improper installation of cable tray covers and in overf1]]ed cable trays.

non-Q cables in trays) and suggest that these separatwon deficiencies result “'

As the following sections show, the issues were found to be valid to the
extent that a limited number of nonconformances with design criteria
requirements and licensing commitments, specifically for minimum spacial !
separation requirements (e.g., redundant cable trays)w were identified for all
four plants. Similarly, all four plants require revision of the design
criteria addressing separation to satisfy or clarify commitments to licensing
requirements. As a result of these f1ndangs, corrective actions are required
at all four plants.

Each issue reviewed within the eﬁement evaluations is stated ful]y in
Attachment 8, which also lists corresponding findings and corrective act1ons ‘
that are d1scussed in Sections 4 and 5. of this report. ‘

3. EVALUATION PROCESS

This subcategory report is based on the information contawned in the oo
applicable element evaluations that address the specific employee concerns
related to the issues broadly . defined in Section 2. The evaluation process
consisted of the following steps: o

a. Defined the issues from the employee concerns.

2715D-R19 (10/05/87)
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b.

d.

.

Reviewed for each plant applicable sections of the Final Safety
Analysis Report (FSAR), Safety Evaluation Report (SER), and SER
Supplements (Refs. 53 through 58) to understand scope and basis of
NRC review, to determine the extent of regulatory compliance, and to
identify any open issues or TVA commitments related to the design.

Reviewed regulatory requirements (Ref. 3), industry standards
(Refs. 4, 5, and 6), and TVA criteria documents (Refs. 7 through 17
and 108 through 112) related to the issues to develop an
understanding of the design basis.

Reviewed applicable design documents (Refs. 18 through 37) and
conducted facility walkdowns (Refs. 38 through 52) to develop design
understanding and to verify implementation status and complkiance
with licensing commitments/design requirements.

Reviewed other documents applicable to the issues and determined to
be needed for the evaluation, such as correspondence (Refs. 59
through 96), transcripts of interviews (Ref. 97), procedures

(Ref. 98), condition adverse to quality reports (NCRs, SCR, PIRs,
and CAQRs) (Refs. 99 through 104), and evaluation reports

(Refs. 105, 106, and 107).

Using the results from steps a through e above, reviewed the issues
for each element and documented the findings in element evaluations.

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

Prepared Tables 1, 2, and 3 to permit comparison and identification

of common and/or unique issues, findings, and corrective actions
among the four plants.

Classified the findings and corrective actions from the element
evaluations using the definitions in Table 1.

On the basis of ECSP quidelines, 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 j.

Reviewed the Nuclear Performance Plan (NPP, Ref. 2) to determine

whether the resolution of possible programmatic and management
deficiencies that resulted in problems identified during the
evaluation will be covered under the plan..

CURTR X

2715D-R17 (10/05/87)
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m. Provided additional judgment or information that mav not be apparent
at the element level. ‘

4. FINDINGS

The findings from the element evaluations for this subcateqorv are contained
in Attachment B. They are listed by element number and by p]ant.

A summary of the findings is presented below:

242.0, Inadequate Electrical. and Physical Separation - RLgard1ng the
generaI 1ssue of electrical and physical separation 1nad9quacy, specific
cases of nonconformances with Ticensing commitments or design criteria
requirements were identified for all p]ants. Such nonconformances
include redundant raceways not meetrng minimum separation requirements
(spatial, missing tray covers, or improper instailation of tray covers)
at BN, SQN and BFN; internal separation of wiring or components not
meet1ng minimum sepdrat1on requirements (spatial and missing barriers) at
WBN and BFN; class 1E cables incorrectly routed in nonclass 1E conduits
or not meetlng separatlon requirements at BFN; redundant instrument air I
tubing not meeting minimum separation requirements at BLN; and other
nonconformances either internally identified by TVA at NBN and BFN, or
identified as violations by the NRC at BFN.

In addition, instances were identified where inconsistencies existed "
between licensing commitments and the design criteria and where the

design criteria requirements were unclear or incomplete to demonstrate
compliance with licensing requirements. Such instances include certain

aspects of the separation of cables in free air, internal separation

(including adequacy of barrwers), raceway separation, and electrical

isolation. L

These findings were judged to be s1gn1f1¢ant from a pﬂant safety point of v1ew
because the nonconformances identified could result in a potent1ally unsafe
condition caused by a common event, such as a fire, that may affect redundant
safety components. ‘ L

No instances were identified where procedures were intentionally iaqnored. The
limited cases of nonconformance prev10usly described cannot be construed as a'
systematic violation of procedures. . The specific issue about Q and non-Q
cables routed in common trays could not be substantiated as a. violation of
procedures. ODesign criteria and licensing commitments allow this kind of

. configuration. The limitation. for installation of non-Q cables is that, once
they are routed in class 1E cable trays with Q cables of one division, they
can not be routed in trays containing cables of the redundant division.
However, a.violation was identified at BFN where class 1E cables were routed
in a nonclass 1E conduit. The issues of raised covers and overfillied trays
causing separation deficiencies could not be substantiated, although cases of"

27150-R17  (10/05/87)
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improper installation of cable tray covers were identified at BFN. Raised
covers are acceptable, if adequate separation is maintained, and overfills are
not the result of improper separation.

In summary, although corrective actions require some modifications to
documentation and physical installation, in the judgment of the evaluation
team, the current overall design and installations generally comply with the
separation criteria.

The classified findings are summarized in Table 1. Class A and B8 findings
indicate that there is no problem and that corrective action is not required.
Class C, D, and E findings require corrective action. The corrective action
class, defined in the Glossary Supplement, is identified in the. table by the
numeral combined with the finding class. . .

Findings are summarized by classification in Table 2. Where more than one
corrective action is identified in Table 1 for a single finding (e.g.,
Element 242.0, Finding "a"), Table 2 counts only a single classification, with
class D classification given preference over the C if both are used. Thus,
Table 2 identifies one finding for each issue evaluated. Of the 16 findings
identified by .a classification in Table 1, ten require no corrective action.
The remaining six require corrective actions to resolve the identified
problems. From this table, it can be seen that at Watts Bar, where most of
the issues originated, one out of four issues was found to be valid and to
require corrective action. At Browns Ferry, three of four issues are valid.
At Sequoyah and Bellefonte, one of four issues is valid. No peripheral
findings were identified.

5.  CORRECTIVE ACTIONS

Table 2 identifies six issues that require corrective action. The corrective
actions, along with their findings/corrective action classifications, are
summarized in Table 3. The corrective-action descriptions in the table are a
condensation of the more-detailed corrective action information provided in
Attachment 8. Table 3 indicates the plant or plants to which a corrective
action is applicable in the Corrective Action Tracking Document (CATD) column,
where the applicable plant is identified by the CATD number.

Corrective actions to resolve the negative findings may be combined into two
major groups. One of them deals with the resolution of identified
nonconformances, the second one addresses adequacy of the design criteria and
conformance to licensing commitments. The corrective actions involve - singly
or in combination - evaluation, hardware modification, and document revision.
A condensation of this information applicable to all plants is presented in
the following paragraphs.

<Te

2715D-R19 (10/05/87)
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The first group of corrective actmons, to resolve conditions where design
sutput documents and/or physical installations do not conform with licensing
requirements or design criteria, will consist of modification or
justification/analysis to satisfy the requirements. In other c¢ases,
evaluations will be performed and corrective action will be taken as required
to assure raceway installations and internal‘wiring‘meet the established
separation criteria. A similar approach is applicable for corrective action
required for conditions either identified before the evaluation team's
involvement (class 1E cables routed in non-Q conduits, and NRC-identified
conditions at BFN, and separation of redundant instrument air tubing not
meeting the separat1on criteria at BLN) or where existing corrective action
will cover specific items identified by the evaluation team (internal
separat1on not meeting the sppara11on criteria at BFN),

The second group of corrective actions will ensure that the de ign basis

documents include the commitments and that these commitments are properly

reflected in the design -output documents and actual installation. This will

require an evaluation of commitments/requirements (C/Rs), design criteria, the |
FSAR, and design output documents associated with electrical equipment and
raceway separations. The design criteria will be revised if they are found to
be incomplete, do not reflect C/Rs, contain discrepancies with other
documents, or simply need clarification. As a result of these activities,
analyses, ,inspections, or modifications may be required, although no specific
separation conditions were identified that do not conform with licensing
comm1tments, such as divisional separation of cables in free air; internal
separation in class 1E control boards, panels, and re]ay racks; and electrical |
isolation. (A few areas that may require corrective action were observed, o
-such as some redundant cables in free air in close proximity td-each other, or |
a vertical and a redundant horizontal tray located less than 3 feet from each

other. These areas are considered potential, because the corrective action,
if any, can be established only after the: applicable separation requirements
in the design basis are defined.) However, such additions to design criteria
requirements must primarily Xeep future modification in mind. l

The evaluation team finds the correct1ve action plans acceptable to resolve
the findings.

6.  CAUSES

action. The causes are diverse, but are all related to the 'effectiveness of

Table 3 identifies the cause for each negative finding requiring corrective I_
management and of the design procpss. b

27150-R20 (10/05/87) : S
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Seven causes for the identified nonconformances, which resulted in some
installations not meeting design criteria or licensing commitment
requirements, are in the management effectiveness area and are related to
procedures (separat1on criteria) not being followed. The remaining four
causes are in the design process effectiveness area. Two of these causes are
related to inadequate design bases and are reflected in the incompleteness of
the separation design criteria. The two other causes can be considered
isolated occurrences, and were identified at BFN only. One of these causes,
lack of engineering judgment documentation, concerns Engineering's failure to
provide justification for a corrected nonconformance. The other cause, design
commitment not met, concerned an instance where the design failed to satisfy
commitments made to the ‘NRC.

The fact that design basis documents did .not complietely follow or refillect the
licensing commitments and requirements regarding separation; particularly for
cables in free air, interfacing of horizontal and vertical trays, panel
internal wiring; shows lack of management and design process effectiveness in
this area.

Other than the identified deficiencies, the overall separation program appears
to be adequate. The nonconformances could have been identified earlier, or
even prevented by earlier management awareness of the need for ensuring
compliance with design basis documents associated with separation.

TVA has developed a Nuclear Performance Plan (NPP), to correct programmatic
and management deficiencies. The consolidated nuclear organization should
assure centralized direction, clear lines of responsibility, and delegated
authority. TVA has also developed three plant-specific HPPs to provide a
complete account of the actions it is taking to improve its nuclear program.
As indicated in the corporate NPP, TVA will have multidiscipline teams to
investigate and resolve engineering issues. The completion of the Design
Baseline and Verification Program established by the HPP will help to prevent
such design basis problems as discussed above, and the independent oversight
reviews being performed by Engineering Assurance will provide feedback to DNE
management on performance and, thus, provide closer control of the design
process. The strengthening of the licensing process and the establishment of
the Corporate Commitment Tracking, System by the NPP will ensure timely and
complete incorporation of commitments into the design basis.

7. COLLECTIVE SIGNIFICANCE

As can be seen from the significance columns of Table 3, all corrective
actions for this subcategory are judged to be s1gn1f1cant because installation

nonconformances could result in a potentially unsafe condition from a common
event, such as fire, that may affect redundant safety components. Although

the identified nonconformances could have an.effect on safety-related cable
systems, their limited number cannot be considered,yngommon for nuclear

2715D-R20 (10/05/87) : .
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projects. Furthermore, the 1d9nt1f1ed nonconformances' were random in nature,
and no systematic pattern could be detected .that would indicate a more
generalized problem in the separation program.’ Incomplete design basis ! |
documents or inconsistencies between these documents and licensing comh1ﬁmeht§
could result in.error in the separation design; however, no specific
nonconformances with licensing commitments were identified {(a very small.
number of potential nonconformances were observed). oo

On the basis of these observations and in spite of some weaknesses and | |
problems identified that validate the employee concerns, the overall physical

and electrical separation design appears to bei adequate and does not

constitute a generic problem for any of the four nu¢lear plants. ' Furthermore,
implementation of the corrective act1ons, which include actual and potential | |
hardware modification, evaluation, review for generic applicability, and: '@ ' !
revision of design criteria and licensing documents, should resolve the b
problems identified during the evaluation and any other problems that may b@
.uncovered during the implementation of corrective actions. j

A significant portion of the 1dent1f1ed deficiencies were attr1butab1e to
1nadequate procedures and inadequate design bas1§ documents as addressed and
analyzed in Subcategory ‘Report 24500, °

The results of this subcategory eva]uat1on are be1nq combined W1th the other | | 4
subcategory evaluations and reclsspssed for the engineering c.ateqory report.. 0

2715D-R20 (10/05/87)
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; TABLE 1

CLASSIFICATION OF FINDINGS AND CORRECTIVé ACTIONS

Finding/Corrective
Issue/ Action Class*
Element Finding** SUN WBN 8N BLN
242.0 Inadequate Electrical a 01 06 Cl Cl
and Physical Separation 06 - C6 03
between Redundant and - - D6 -
i between Q and non-Q .
Wiring, Cabling, Equipment, b A A 03 A
and Components - - 06 -
c A A A A
d A A 06 A
*Classification of Findinas and_Corréctive 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
D. Issue valid. Corrective action 7. Other

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

**)efined for each plant in Attachment B.

- 2715D-R17 (10/05/87)
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TABLE 2

FINDINGS SUMMARY S A

Classification of Findings

Issue not valid. No corrective = [ |
action required. ‘ ‘

Issue valid but consequences acceptable.‘
No corrective action required. P

Issue valid. Corrective action
initiated before ECTG evaluation.

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

Peripheral issue uncovered dur1ng P
ECTG evaluation. Corrective action | |

. required.

Total

27150-R17 (10/05/87)
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SON W8N BFN BLN  Total

SRR
0 0 :0,: 0 0
0o 0 o0 0 0
1 1 3 1 6
o 0 0 0 0
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FINOING/
CORRECTIVE
ACTI0M

ELEM CLASS . o#

CORRECTIVE ACTIUN

CATY

MANAGEMERT EFFEC

VIVERESS

_CAUSES OF MEGATIVE FINDINGS ¢

DESIGN PROC

SS _EFF

CTIVEKESS

TECHNICAL
ADEQUACY

2

3

4

5

6

1 8. 1.9 10 1]

12 13

15

16

17

frag-
sented
Organ-
122~
tion-

}Inade-

quate
q-
trng

Inade-
Quite
Proce-
dures

Proce-
dures
Not
Fol-
Jowed

Inade-
quate
Coa~
wani-
catfon

Une

timely
Res of
Issues

Inade~
quite
laade-|As-bIt
quate [Recon~
Calcs leil.

Inade-
quate
Design
Bases

Lack
of Hgt
Atten

of

Lack

Design
Detafl

Design
Crit/
Coxait
Not
Het

Engrg
Judgat
not
Docu-
mented

Insuf.
Yerif
Oocu~
pents-
tion

Stds
Kot
Fol-
lowed

Engrg
frcor

| Signifi- |
| cance of |
i Correclive’
Jvendorf_Actionse
Ercoc fOINEHL

2.0, 0}

cé

Q

Correct specific physical and
electrical separation
nonconformances fdeatified
during the evalustion teaa's
walkdown to satisfy design
criteria requiresents.

Determine generic
applicability of separation
nonconformances fdentified
during the evalustion tesa's
walkdowns,and correct as
needed.

Correct separation
nanconformances fdentiffed
during the evaluation teaa's
walkdowns by perforaing
generic applicadility reviews.

Evaluate separation
nonconforaances fdentified
during the evaluation teaa's
walkdown through {nspectioas
and generic spplicability
reviews, and déteraine 4nd
inttiate corrective actions
s needed.

Generic BF-CAR:86-0259 wil)
also address and correct
fnternal separation
nonconformances {dentified
during the evaluation teaa's
walkdown g0 satisfy desiga
criteria requiresents,

Izplement ECNs P-0753 and
P-0822 to satisfy an MRC
violation notice,

$Qu 03

YN U3

wiN 04

tfN 0)

BEN 02

BEN 04

X

—_——
S,
s e o an
.

A

* Deffned In the Glossary Supplement.

o Defined fn Fable 1.
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FINDING/
CORRECTIVE
ACTIO0%

ELEM CLASS, o»

CORRECTIVE ACTIOX

CAlD

CAUSES OF NEGATIVE FINDINGS o

PARAGEME N

EFFEC

IVENESS

DESIGN PROCESS EFF

CTIVERESS

TECHNICAL
ADEQUALY

I

2

3

4

5

9 10 1]

12

13

14

15 16

|Frag-

Organ-
120+
tion

mented| Inade-

quite
Q-
trng

fnade-
quite
Proce-
dures

Proce-
dures
Not
Fol-
lowed

Inide-
quate
Coa-
suni-
cation

Ua~

tisely
Res of
1ssues

Lack

Atten

of hgl

Ins
qus
Des
Bas

de~
te
ign
es

Inade-
quate
As-blt
Recon-
cil.

Lack
of

Design

Detafl

1nade-
quate
Calcs

Engrg
Judgat
not
Docu=
aented

Desfgn
Crit/
Cocaaft
Not
Het

Insuf.
Yerlt
Docus
menta-
tion

Stds
Not
Fole

Engrg

lowed |Error

Vendor

Error

Signifi-
cance of

Corrective
fon

Ac

H

06

Review sepiration deston
basts to verify that ao

discrepancies axist with

pertinent lcensing
comaitments and that all
cozaitments have been
included fa the FSAR, in the
degfgn bagis and criteria, fin

the design documents, #nd in
the actual instaiistion,
Corrective actions will be
performed (modifications or
Justification analyses) os

néeded to correct fdentificd

- defdclenctes and to clarify

&

[a]
-

design criterfa requiresents.

Justify the change of conduit

designation froa non-class 1E
toclass JE._ . . __

Perfora review to-detemming
1f other class 1E cables have
been routed In nonclass IE
condults (M conduits)

Correct {ngtrusent afr tubing
separstion nonconforasnces

fdentiffed by TVA-to satisfy
design criteria requiresents.

Revise design criterfato

either clarify design
requiresents -or Lo dosument
Jdiceasing comitments.

Sux o1
SQu 02
S 04
WEN O}
W8N 03
&FN 0)

BN 04

BFd-i34-

N0l

o
T

>

2
¥

»

ToTas

) e p—

Defined in

e+ Defined In

28760-R4

—n - s

”,

the Glossary Supplement.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

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

action are categorized as follows:

1.

Fraamented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

2. Inadequate quality (Q) training - Personnel were not fully trained
in the procedures established for design process control and in the

3.

8.

10.

.‘1.

maintenance of design documents, including audits.

L3

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

timely 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

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

Inadequate as-built reconciliation - Reconciliation of design and

Iicensing documents with plant as-built condition was lacking or
incomplete,

Lack of design detail - Detail in design odtput documents was

insufficient to ensure compliance with design requirements.

»

) I 2715D-R17 (10/05/87)
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12. Failure to document emg1neer1ng Judaments - Documentat1on Justifying .
engineering judgments used in the des1gn procesq was 1ack1ng or:
incomplete.

13. Desian criteria/commitments not me1 - Da51gn crmter1a or licensing
commitments were not met.

14, Insufficient verification documentation - Documéntationj(Q)‘WaSE
insufficient to audit the adequacyiofidesign and installation.

15, Standards not followed - Code. or 1ndustry °tandard and practices
were not compliied with. !

-16. Engineering error - There Were errorsi or oversights in the!
assumptions, methodology, or judgments used in the‘design process.

17. Vendor error - Vendor design or supp11ed 1tems were def1c1ent for
the intended purpose.

Classification of Corrective Ac11ons - corrective ‘actions are c1ass1f1ed as
belonging to one or more of the fol]ow1ng groups:

1. Hardware - physical plant changes & & | | S "

2.  Procedure - changed or generated a procedure

3. Documentat1on - affected QA records |

4, Training - requ1red personnel ‘education !
5. Analysis - ‘required design calculations, etc., to resolve

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

7. Other - items not listed above

Peripheral Finding (Issue) - A negdt1ve finding 'that does not result directly
trom an employee concern but that was urcovered during the procéss of
evaluating an employee concern. By definition, ‘peripheral findings (issues)
require corrective action. S o :

27150-R17 (10/05/87)
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Sianificance of Corrective Actions - The evaluation team's judgment as to the-

signiticance ot 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 change to any design input or
output document (e.g., drawing, specification, calculation, or
procedure) that does not result in a significant reduction in design
margin.

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

0 Change of hardware (H) - This is a physical change to an existing
nlant 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
aporopriate column of Table 3. Actual is distinquished from potential decause
corrective actions are not complete and, consequently, the scope of required
changes may not he 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.

27150-R17 (10/05/87)
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 24200

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

P

0107A-R32 (09/28/87)
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. CUNCERN PLANT APPLICABILITY .
ELEMENT | NUMBER LUCAT luli SYi wWsN BFN BLR CONCERN DESCRIPTION®
242.0 Wl-85-100-004 WUN X X X X “Electrical separation ana physical separation of redundantant wiring

and cabling and for equipment and components are inadequate at all
plants. CI expressed that detailed reviews need to be made, and are
$0 extensive that a consultaqt'probably should be used, providing

- n

Tua w
i

T 4 1c
dntnandana H VA. {SR}

iiidependence from
“tlectrical separation ana physical separation of redundantant wiring
ana cabling and for equipaent and components are inadequate at al
plants. CI expressud that detafled reviews need to be made, and are
so extensive tnat a consultant probably should be used, proviging

Independence from TVA.*  (SR) T

(7

<
-
>
>
b3
bl

XXx-85-122-012 LN X X X X “Electrical separation ana physical separation of redundantant wiring

and cabling and for equipment and components are inadequate at al) .
plants. Cl expressed that detailed reviews need to be made, and are
so extensive that a consultant probably should be used, providing
independence from TVA. ™ i .
-“Electricel separation and physical separation of redundantant wiring - -~ - - - - - - - -
ang cabling and for equipment and components are Inadequate at all
plants. CI expressed that detajled reviews need to be made, and are
so extensive that a consultant probably should be used, providing

{ndependence from TVA.* (SR)

=
»

L AX-85-122-003 . gFN XX

IN-86-254-004 wiN X X X X “Cl believes procedures are being violated (in general) when Q and
L . non-§ electrical cables are not being separated in cabie trays. Tnis
includes low, medium, and high voltage cables. By not separating the
cables, the trays are being overloaded.® (SR)

1N-86-259-00b Wi X X X X “Hany -elec

adonuata
slequase

above the

cdl cavles have been placed in cable trays witho

un Manu £ahla fwau. cavone-avtand 2 ta A in

t

u
chae
Chks

Wite FIGAIY VOWIL MGy LUVLI 2 GAMCIIU J U T il

td
y because of cable arrangement.” (SR)

1N-86-314-004 WUK X X X X *Cable separation §s inadequate and In many cases nonexistent.* (SR)

SR/ZNU/SY indicates safuety ;‘clutcu, not safety related, or safety siguificant per determination criteria in the ECIG Program eanual ond applied

vefore evaluations. -
2/ sm")/'mmn - ‘ '

.
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- ATTACHMENT B

. SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 24200

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

0107A-R40" (10/06/87)
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ATTACHMENT B
SUMMARY.UF 155ULS, FINDENGS, Atu CURRECTIVE ACTIONS
FUR SUBCATEGOKY 247200

Findings

REVISION NUMBER: 2

Page B-2 of 16

Corrective Actions

RABRAANARRRARRAAAN |

Elexent 242.0

AARARRARRARARKAAAR

SgN

- Inadequate £lectrical ana Physical dSeparation
(between wiring, cabling, cquipment and corponents)

SUN

a. Electrical separation §s inadequate. ' a. SUN s cumritted to corply witi ILLE Stanuards 279-197) d.

Review s requirea to assess electrical

and physical separation adequacy of

»
redundant wiring, cables, components

as well as equipaent.

Standard 384-19/74 (Ref. v).

{ef, 5) and JU3-1971 (Kef. 4) tor independence ana

redundancy. but not Comrlttul to Rn.qulatory
Guide 1.75-1974 or 1976 (Ref. 3), or to QtEE

tlectrical sepdration ang isolation curwitwents on C/R

data shcets (Refs. 108 throuyn 112) have not been
reflacteag in the separ ation desiun criteria (Hof, u)

fLLILC “e v LLS ey e setd AT e Uge

‘adequately covi

?

None required,

conritted to review ald
pitments/re erents (C/Rs) in the
{

g0 baserira CAL Analysis Report 039,

cal ration,* to determine if
tig C/RS wuse g, agiressed before or
affer restar VA inaicated that no
actYon will pg before restart if
the €/R 1s ad ,,sgd in the design

crit r

Cons u

at
throukh ica physical
insta ausn"m %%

ms nobs#®enbudaressed, any

;-mmgrg a;alv(!c insocttions, or

modific idns to uﬁ"‘i \yrpliance will

2 Anna Raflien s | ¢ T 2

TVA
con
jes

&
tH
L]

TVA aiso ﬁu thaE5pTy ryyuired chanyes

to design texia o i 1 output
docurents ﬂju& restart
unless -the h 18 sn_mns!‘! iffcations
that are ru\.li e

Furthemore. rei\t the
appropriate Ly e tnat the

c nent e-!ll .w

design output
in all LCNs in

scheduled for 03,11
(CM‘U 242 UO 50" Ul)

siawt nt document,
/prucewre.'cr— -

—
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FUR SUBCATEGURY 24700
Issues “ Finaings Corrective Actions
) N .

Element 242.0 - SUN (Continued)

Separation of redundant cables in free air appears to . d that the same process outlined
satisfy tne desiyn intent as approved by the NRC in t ve action for CATD 242 00
Safety Evaluativn Keport (SER) (Hef. 5, para. 8.5.3 5 e followed to ensure that
criteria could be found for suparation of cables in :

alr except for those in the cable spreading roon. to keep adequate
single failure

identifjable, but noi
fallures occurring as a
faflure, and all failures w
caused by the design basis eve
tne protective function.) This r
be corpleted before restart. CAQS w
generated as needed if deficiencies are
found. Completion is scneduled for 03/15/
{CATD 242 00 SyN 0?)

Problem Identification Report (PIR)

EEBYL175 has been yenerated to fdentify
ocurent the specific separation pgoblem
cable trays of Channels 1, 11, I,

o engineering change notice will be
install the tray covers and

PIR SUN EEBBGYZS, RY,
discrepancy between the
¢ 45N880 series

The NSRS conclusion (Ref. 107) tnat divisionalized cabl

trays are adequately separated in complisnce with desi

criteria was confirted by walkdowns by tne evaluatio

team, with two minor exceptions where cavle tray ¢
o should nave been installed but were not,
v

=3

i

series swdaied and
walkdowns ed as 0 detNrmine
tne extent ONNIR alﬁr&

problem, e f the nt
that nad cable tr @5« except the
ared inside the ste forent of the

reactor building {tnes®Irdys are non-class
1€).

24510-20 (0Y/29/87)




SUMMARY OF I55uULD>, FINUINGS, AND CORKLCTIVE ACTIONS

ATTACHMENT 1

REVISION NUMBER: 2
Page B-4 of 16

FUR ISUUCATEGOHY 24200

Issues

Findings

Corrective Actions

' Element 242.0 - SYN (Continued)

Separation uf intern
7777777777777777777777777 durlnq walkdo-«ns (Rc

eriterfa.  However

. : panels, and relay racxs as comwitted in tne F3AI

(Ref. b.»).

ai

-41),
Ao-

wiring in specific /
_control vuards was coufirme ;
to cumply witn dt.slqn

gesiyn -criter

- ’ ¥ fvh ¢, ‘Or' - ‘
wiring separation in other. class 1E control nuai

os\ing, etc.), a question
fiuliyre there was a lack of
ayren |u‘i‘ pf Shi\dravings. The
wa k& :gi,:\m no other cases
exi not been -
l“ﬁer

e
ins Xrlterla and/or

45"&& ‘-awinqs C@Ir\ments. i
ln tue\«\rstq( @v\fjeld walkdown,

1L wWas “dﬂﬂcl

separat}\ “uqup)%nq vertically pass

witnin 3 of tr trdin sceparation
qroup) ru‘:\ ) This

‘ i Nyl s
R vua

U enie

FSAR As a \e teu tha® .
e same procgsyurringdiB tRe -~~~ 0
corrective act§o or CATD

242 00 SUN 01 pu\dwnill 01 1\wed for

all separation {rplementaton of

tufs process wil\ dusure that Sii\
corplteents for sypXration ae!aeea trays
running horjzontal}y\and trays runn\ng

vertically, or aw general onm
kndence t

are D[oper:ly addresse AQs will be
qencrated as needed if deficiencies are

found, Completion is scheduled for
03/15/81. )
(CATu 242 00 Sun 03) .

TVA indicated that the sare process
smi' 01 above wil) be followed
tion €/Hs to- ensure-that

£ wore founcddfagr. . VR8I IR can Pmbian Clle ta ancuva that = . . . . .
dowire
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FUR SUBCATEGURY 24290

’ Issues Findings Corrective Actions

- A
> o

" T—-B——- s
Altnough dusign criteria documents arel 'Iﬂ'ﬁﬁnl’TEPﬁ AGIQMBLEIEQ'NM for
dent i

area, separation of divisionalized andlnondivisigeql baal. cor, fve actign was fied or
cable trays appears to satisfy scparaton co«nnllnﬁ’t :.f s ¢ el 14, e pr
. approved in the StR (Ref. 0, pera. 8.5.3). » tivy ac n'g
SeparaTToTTeqoiromente-ds-apulicanle,

Elerent 242.0 = SQN (Continueq)

AT 242 00 SQH O1

‘D. Inadequate separation in trays of b, Lack of verification of tne currently astinstalled status b, TVA comritted to verify tae as-installed
Q and non-Q cables for all voltage of cables 1n raceways maxes corpliance to tne design status of cavbles in raceways. Tne
. levels as a result of procedures criteria and procedures ingetersinate, corrective action plan is audressey in
being violated. guncateqory Report 26600, SUH element
(CATUs 239 00 SQN U1 and U4)
c. Cable trays are overloaded as a - : €. Cable tray overlosding is not a result of inadequate c. Cable tray overloading is adaressed in g
result of inadequate separation. divisional separation. Uverloading is a proolea Subcateqory Report 26600, SUN elements
independent of divistonal separation. 238.3 ang 240.0. .
d. [Inadequate cable arrangement results d. Raised tray covers are acceptable as long as they are d. HNone required.
in covers extending 3 to 4 inches properly installed and separation requirements are -
above trays. corpliea with, Furtnermore, nu evidence was found during
tne walkdowns (Refs. 42 and 44) to fndicate that '

Inadequate cable arrdngement caused covers to extend
above safety-related cable trays.

WBN WBN wWUN
a. Electrical separation Is {nadequate. a. wWatts Bar is connitted to comply with [ELE Standards 279- a. TVA comnitted to review and fdentify
Review 1s requirea to assess 1921 and 3uU8-1971 for independence and redundancy, out no separation comnitments and requirerents
electrical ana physical separation specific commiteents to Requlatory Guide 1.75-1974 or contained in the FSAR, SER, and licensing
adequacy of redundant wiring, cables, 1978, or to IEEE Standard 3u4-1974 for scparation are connitments, and to easure that the
corponents as well as equiprent. - fdentificd in the FSAR. (llowever, Watts Bar SER (Ref. b4)'l partial comitments to Regulatory
covers the approacn at wuh to satisfy tne intent of Guide 1.75 and IEEE Standard 384 are
Requlatory Guide 1.75 and IEEt Standard 344 for thne included in design criterfa and/or desiqn
- separation criteria petween class JE and non-class IE output docurents. Completion s
" circuits, and for associated circuits. Althougn the StR scheduled for 10/01/87.
. indicates that TVA nas adequately demonstrated to the WHC {CATD 242 00 wuN 0))

compliance with tne intent of tne requlatory requirements
for Wil, tnis nas not oeen fully rveflectea in tne FSAR
(Ref. 53) and tne design criteria (Ref. 7).

-

24510-20  (09/29/87)
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SUMMARY OF ISSUES, FENDINGS, AND CURRECTIVE ACTIOHS
FUR SUBCATEGURY 24200

‘Issues t indings Corrective Actions
tlerent 242.0 - WBN "(Continued) .
. No specitic compitments were identitied in tne FSAR and . TVA indicated that although separation of
design criteria for redundant cable separation in free, cables in free air §s not covered in

air except for those in the cable Spreading room. Watts Bar Design Criteria WB-DC-30-4, TVA
‘ drawing 45W8Y6-1, R4 (Watts Bar),
provides partial details of free air
° separation requirements. TVA comnitted
to ensure’ that all comitments for

canaratfan of cahlec in free afir and/or a
ACPAT A IV Ur vauvive LY

: . more general conmitment to keep adequate
| independence to satlsry the SInqle
fajlure criterion will be reflected in
. design documents, with adequate
» . mchlraHnn hplnn nrnvidnd for

exceptions. Addltionally. the
as-instailed condition of cable in f
afr will be verified as necessary.

tompletion 1s scheduled before unit |

1]

fuel loadq.
(CAID 242 UU wWBN 93) -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ihe design criteria and the FSAR are not specific ~ TVA indficated that the desiqn criterfa do
regarding separatfion between channel and train raceways. address. separation of redundant cables in

4rays- and condufits, -Specifically,
nqrizontal separation and vertical
separation of the generating station
protection system (GSPS) cables, which
include channel and train separation, are

L . covered. HNo furthgr action:1s ranirpd-
the design criterfa and the F3AR do not address TVA fndicated. that -although -the Watts Bar
separation of vertical fror reaundant horizontal trays. | design criterfa address horizontal
. The walkdown pertormed by the-evaluation team (Ref, 40) | separation and vertical separation of
revealed that in tne cable spreading room (elevation 741 GSPS cables, they do not address 1
feet), the horizontal distance between horizontal trays separation between redundant cables 1n !
JA135 and A6 and vertical tray 38270 is less than 3 trays runn ng vertically from those in-
34 3 €3 3 tr ays luuuuq veérvicais T 105
feet. trays running norizontally.. Therefore,
. TVA conmitted to review all C/Rs and o

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, licensing commitrents and to revise the = = =

design criterfa to ensure that all

''''''''''''''''''''''''''''''''''''''''''''''''''' comritments for separation between - - - - - - - - - - - -
redundant horizontal and vertical trays

24510-20 .9/8/) ' ‘
W L

e
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Issues Findings

REVISION KUMBER: 2
Page B-7 of 16

Corrective Actions

Element 242.0 - WBN (Continued)

The design criteria do not address internal wiring
separation. These requirements are covered in the
westingnouse spécification for westingnouse panels only
and fn tne “wiring Diagram for Control Boards Critica)
Wiring Braia lﬁstallat?on." Furtnermore, the separation
criteria adaress only barriers for raceway separation.
Barriers and acceptable materials are not specified in
tne criteria for internal separation of redundant devices
in panels. In adadition, tne evaluatjon team performed a
walkdown (Ref. 39) on three westinghouse panels (1-H-3,
1-M-4, ana 1-H-b). Tne following observations were made:

. 24510-20 (09/29/817)

or a more general comnitinent to keep
adequate independence to satisfy the
single failure criterion requirerent are
properly addressed. Accordingly, it will
be determined whetner an evaluation of
the current design s necessary.

TVA also comitted to generate CAYs for
any deficiencies that are fdentifieaq.
Completion {s scheduled before unit 1
fuel load.

(CATU 242 00 wBN 03)

TVA comnitted to determine the separatfion
requirements for redundant safety-related
electrical equipment and coaponents

inside panels that involved tne following:

0 Review Watts Bar design criteria for
sionflar comitments :

o ODetermine all internal separation
requirements necessary to ensure
independence between redundant
equipment and wiring inside panels

0 Uetermine and document discrepancies
between the FSAR, deésign criteria, and
necessary requiresents

0 Review desiqn drawings_for
applicability of requirerents

0 UDetermine and implement corrective

action for jdentifiea deficiencies

Completion of corrective action is
scheduled for 10/01/87.

(CATD 242 00 wBN O1)
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FUR SUBCATEGURY 24200

Issues Findings Corrective Actlons

Element 242.0 - W8N (Contfinued)

0 In many instances in alle turce panels, nonretallic Review tne FSAR for compitments to
sliaing boards were used as separation barriers and separate equipment and coaponents fnsfide
were placed on the. modules between the switches of ‘panels or electrical enclosures. Also,
different trafns. No assesswent by the evaluation TVA will provide a justification to why
tean was cade reqarding the adequacy of this material nonwetallic slidinq boards (?lastic type
for use-as an dcceptable barrier, UIR barrier provides by Hestinghouse)

were useg as separation barriers between
redundant switches. Completion is
schadule for 10/01/87.

\ (CATD 242 00 wWN 01)

o Uivision and/or train wires are covered wim iretal None required.

Yarde mniiafoa
brafg in expusce panel areas. lals coverlng is ia

agreement ‘witn .tue westingnouse specification.

o Divisfon and/or trafn wires are routed via metal None required.
enclosures to divisfon and/ur train risers located un
. opposite ends of the panel. Tnis routing g in

‘accoraance ultn the aeslqn criteria ang ultn WBN

Nuwrerous noncorpliances witih-the wWat 3t i IVA establlsned that all ftems of NCR
criteria were ldentified fn an audit unaucted prior to were 2

s sttion tes rvion, Toe s lPHIGE TTERS SpyRATYE P o frone

finainqs were regarding equipeent sei{xra’on.‘ﬂlte’ngll“ vi ‘RMIX!%“!R’) L'.U
wiring separation, raceway separatiog, and cabl -
fdentification. As a result of tnesx findings r&.ﬁ:rr' ]2 1, _ e2~7
(Ref. 99) was issued. Altnougn sowe if the noncBdiitidelad L= [/ CJ /
were resolved, the evaluation team ¢ ¥ all -

tne docuréntation requirea to verify tne resolution of
A]] fhp |fnm< in the Hlﬂ l‘lu(n:l Nl‘l} ana camnlac takan

»eLSlN sulpIvs vunlis

by tne evaluatfon team confirm that the samplea itens

T Pp-N PYn Y PY FYN U L Ty S
m'ivc a(.cll )th)lﬂ\-tul 11y lC)Ulch.
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1ssues Findings

REVISION NUMBER: 2
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Corrective Actions

Element 242.0 - WBN (Continued)

Llectrical separation ond fsvlation compitaents in the FOAR
nave not been reflected in tne separation design criteria.
In adgaition, NCR w-31-P, wnich resultea from tne auait
daiscussed above, jdentified instances where tne interlock
circuit between trains A ang B does not maintain the minicun’
air space, nor is there a metal barrier jnstalled.
Furthermore, tne design of tuese circuits does not confurm
to tne FSAR criteria for a train A circuft with an interlock
from train 8 device.

Walkdowns by the evaluation team {Refs. 38 and 40) revealed
tnat:

o Tray 282227 crosses over trays JAZZ2] ang JAZ2222 at
colunn S, Tray 282227 has a tup cover but no botton
cover. Also, trays 3A2199 ang JAZ2u0 cross trays 382178
. ana 3B2226. Trays 3A2200 and JA219Y both have solid
bottom covers, but only one tray has.a top cover. Trays
262178 and 382226 have top covers but no bottom covers.

o In the cable spreading rove (vlevation 741 feet), tne
norizontal) distance between trays 38255 gnd 3A1JS, and
between 38797 ana 3A166 §s less tnan 3 feet. Tnis is
against the requirwments of the design criteria.

2

o At elevation 708 feet, coordinate C5-, in tne auxiliary
instrurent roor, the distunce vetween conduit 1PVBOGE ang
the raised cover on redundant tray 201 is 1/2 inch
(criteria require Y-inch minfwum separation).

24510-20 (09/29/87)

TVA committed to review ana identify
separation comnjtaments and requirements
contafned in the FSAR, SER, and licensing
connjtments, and to ensure that the
partial comnitments to Requlatory

Guide 1.75 and IEEE Standara 384 are
included in design criteria and/or design

-output documents. Conpletion is

scheduled for 10/01/87.
(CATD 242 00 wBN 01)

None required.”

TVA established tnat these ftems are in
full corpliance with Watts Bar separatfon
criterfa. The evaluation team verifieq
that tne design is in conformance with
design criteria requirements,

TVA agreeg tnat this ftem is not in
compliance with the design criteria and
comitted to determine if a generic CAQ
nas been generated that would encompass
those two items. TVA also comritted that
if no CAQ can be found, one will be
injtiatud to identify and resolve these
ftems. Completion is scheduled before
unit 1 fuel load.

{CATY 242 VU wWBN V3) .

TVA agreed that the 1/2 inch conduit/tray
separation is not in compliance with the
design criteria and comnitted to
determine if a generic CAQ has been
generated. Completion is scheduled
before unit 1 fuel load.

(CATD 242 00 wiN V4)
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Issues finaings . Corrective Actions

Element 242.0 - WBN {Continuea)

b. [Inadequate separation of | and b, Lack of verification of tne currently as-installea status D. TVA coamitted to verify the as-installed
non-Q cables in trays, for all of cables in raceways makes corpliance to the desfgn status of cables in raceways. The
voltage levels, is tne result criteria’ and procedures fndeterwinate. corrective action plan 1s addressea in
of a violation of procedures. Subcategory Report 25600, W8N element

239.0.

an Y .
{CATUs 219 OU Wil U2 and 04

c. Cable trays are ogverloadeq as a c. Ladble tray overloading is not 4 result of inadequate [ ¢. Caule tray overloading is addressed in *
result of inadequate separation. div|$|0ud‘ separation. Overloading s a problem l Subcateqory Report 26600, WBN elements
independent uf divisional separation. l 238.1 and 240.0. )
d. Inadequate cable arrangement results d. Rafsed tray covers are acceptavle as long as toey are ¢. None required.
in covers extending 3 to 4 inches properly dnstalled and separaticn requirewents are
above the tray. corplied witn. Tne Huclear Safety Review Staff {NSHS)

Report 1-85-57-wiii (Ref, 105) concluded tnat itray covers |
nad been raisea 3 to 4 Incnes, whicn violates specific
separatfon criteria. In addftion, the-tray covers and
the solid cable tray bottoms, wnich provided steel
parriers betwoen separate safety divisional crossovers,
S e - . . do not-meet the gauging vequirevent of Besiyn Crifterda - - - - - - - - -~~~ - oo T
Wi-UC-30-4. Tne-HSRS report alsv concluded that the lack
3 k i of implementing design separation requirements in the
design output. ducurent rasulted in tray separation
deficiency. A1l issues identifies in tnis report nave
been satisfactorily resolved and corrective actions

corpleted.

.
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REVISION NUMBER: 2
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Corrective Actions

Element 242.0 - BFN
a. Electrical separation is inadequate.
Review Is requirea to assess electrical
and physical separation adequacy of
redundant wiring, cable, and components
as well as equipment.

RN
M

24510-20 (09/29/87)

UFN

a. Browns Ferry s comwitted: to curplying witn 1EEE
Standaras 229-1971 and 308-1971 for" independence ang
redundancy, but not comritted to Requlatory Guide 1.75-
1974 or 1924, or to IEEE Standard 384-1y74.

Separation requirements for cavle trays are adequately
addressed in design criteria except for separation
between vedundant vertical ang norizontal trays ana for
separation between redundant vertical or norfzontal trays
running on different planes.

No criterfa could be found for scparation of cables in
free afr except for those in tne cable spreading room,

.

vesign criteria {Ref. Yu) are not specific for electrical l
isolation petween redundant circuits and between class 1E
and non-class 1E circuits

BFN

a.

None required,

CAyRs BFP 870508, BFP 870515, and BFP
870516 have been finftiated requiring
clarification of design criteria

BFN-50-794 relative to the separation of
redundant vertical or norfzontal trays
running on different planes. Corrective
action will be corpleted prior to restart
of each unit.

(CATD 242 00 uFN U1) |

CAURs BFP 870508, BFP 870515, and LFN
870516 have. been inftiated to track in

TROY tne clarification of design criterla
BFN-50-794 for separation of redundant
cables in free afr. Corrective action

will be corpleted prior to restart of

each unit,

(CATV 242 00 BFK O1) |

Design criteria BFN-50-794 specifically
addresses electrical fsolation of
redundant circuits and electrical
isolation between class 1€ and
non-class 1€ circuits in

Section 5.2.2.3.1. Tne evaluation team
verified that electrical isolation is
addressed in the design criteria as
indicated.

{CATD 242 00 BFN 01)
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Issues Findings Corrective Actlons

Elerent 242.0 - BFN {Continuea)

Tne following ubservations wade during tne evaluation
teanm walkdown (Refs. 46, 47 and 48) indicate
noncorpliance witn tne utu FSAR {Ref. 57) and GE design
criteria (Ref. 15) fn the following aspects:

¢ Instances were identified in panel Y-3, where switcnes Generic review under BF-CAR-86-0259 '
of redundant aivision were not adequately separateq. (cables entering.control panel 25-165 go
Redundant dlvisfon and/or channel cables or ulres not reet the divisfonal separation I
. connected to thaese switcnes, whilh do not meet the criteria) and resuiting corrective ¥
. miniwum separation requlrew;nts. are not run in an actions will also aadress all concerns
enciosed raceway and in- some |nsiahgcs are even run fdentifiea in panel 9-3. lwplementation
. togetner. of corrective actions will iInclude
- walkdown of panels including 9-3.
. Corrective action will be complated prior
to restart of each unit.
{CATO 242 U0 uFi 02)
v Honcomrpliiance with design criteria for terminating Sane as above,
,,,,, redundant divisfons was observed in panel 9-3 and
""""""""""""" identified on terminal block “Vv,” and potential for
noncompljdnce oight_exist on. !ermlna! plocks *24% ana —
“AAA™
o In tne unit 1 c«ble spreauiuq roor, at elevatlon bUG LAQRs uPP UIUJU9 anqiuff 870513 have been
T féet, the évaluation tedr obscrved tnat unmarked inftiated to perform an inspection of.
_ anygj!ngdL[Miﬂq'CdbluS fron a division 1 tray were fdentified raceways and to _evalyate the -
in contact witn Division 1! trays. Also, trays (top- raceway confiquration for violatfon of
- to-bottom) SL-11,-JuA, Jr, AF .angd cubles in trays JE - the Pesign Criterfa BFN-50-794. - The -
and JUA are in contact witn tne trays airectly CAYHs will deteramine the corrective
- overieatd,~ Tirds does nut pruvide adequate separation action for each discrepancy as well .as
between aivisional and nondivisional, and between initiate actions to revise desiqn output
© nondfvisional trays. dimilarily, cavles in tray S¢-11 docurents, The corrective action will
touch JAT cable tray above.  Tnis does not provide . involve modification of raceways. and/or
adequate separation between ulvisional ana Justification of the existing
nondivisional trays. - - SRR configuration. 8y performlng an -

analysis, TVA will also evaluate all

" CAUYRS for generic applicaebility by

“responsible design discipline.
Corrective action will be completed prior
to restart_of each unit.

. ' - (CATD 242 00 UFN 03)
lwp];WLnldtiuu of tCNs P-U/53 any P-087? to satnsfy HHC lnpleaentation of the ECHs is tracked in
- vivlativn notice s part uf a luuq term comnjiment by TVA. tne PROJECT/? u‘ll systen, which tracks

activities that extend beyond 12/22/85.
B . ) " (CATD 242 00 BFN 04)

24510-20
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Corrective Actions

Element 242.0 - BFN (Continuea)

b. Inadequate separation in trays of
Q and non-Q cables for all voltage
levels as-a result of procedures
being violated.

o
B9
%y

&
c. Cable trays are overloaded as a
result of inagequate separation.

24510-20 (vy/29/87)

L. Lack of prucedures for manual routing of cavles ano
verification of tne cavle routing program, and tne
resulting uncertainty reqarding toe current as-fnstalleq
status of cables in raceways, maki compliance witn the
BFN FSAR {ndeterminate for running Y and non-y cables
together, Routing of Q and non-Q cables in the same
raceway §s alluwed per FSAR; nowever, the FSAR does not
permit a non-4 cable, once routed in a § tray, to be
subsequently routed in a 4 tray containing cables of
another division.

NCR UFI BWP 8304 (Ref. 102) fuentified a non-conforwance |
where djvision Il cables were routed in a non-class It
conduit (M conduit). Tne probler was corrected by
changing this condult designation to class 1E; however,

no analysis was identifiea to justify this cnange. Also;
no evidence could be found that an evaluation was -
performed to deteraine whetner other, similar cases
existed,

c. Cable tray overluading {(vverfill) is aot a result of
inadequate divisional separation. Uverluading is a
problem independent of aivisional separation,

=

b.

C.

TVA conritted to verify the as-installed
status of cables in raceways. The
corrective action plan is addressed in
Subcateqory Report 26600, BFN

elerent 239.0.

(CATUs 239 00 BFN 01, and 03)

TVA wil) review all *M* conauits to
determine §f other “M* conduits have
class [E cables installed in them, TVA
will also provide docurentation
Justifying tne change of conduit
designation from “M80* to a “3ES
Hvisfon 11* conuuit. If otner simflar
cases are discovered, they will also be
Justified by analysis and redesignated.
This conditfon is not considerea to be a
CAQ at this time, so a Problem
ldentification Report (PIR) will be
fnitiated to ducument ana track this
condition until a detersination s made.
Corrective action will be completed prior
to the restart of each unit.

(CATU 242 00 BFK U4)

Cable tray overloading is addressed in
Subcateqory Report 26600, LFH
elements 238.1 and 240.0.
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Corrective Actions

Element 242.0 - BFn*(Continuea)

d. Inadequate cable arrangement results
in covers extending 3.to 4 inches
above trays.

a.  Electrical separation is inadequate.
Review s required to assess electrlcal
and physical separation adequacy of
redundant wiring, cable, and corponents
as well as equipaent.

24510-20 ’/an

4. Raised tray covers are occeptable as long 4 they are

properly Installed and separativan requirewents are
corplied with. However, during tne walkdowns, although
no evidence was found.of tray covers extending 3 to 4
inches abuve class IE trays, instances of lmproper cov
installation were fdentiffed. Tnis was the result of
tray overfill wnlcn precluded tie lustallation of o tray

cover &8s required by sepsration requirenents.

a. BLH §s- comnftted torcomp)ylﬂq with JEE Standards 279-3971

and 308-1971 for independence and redundancy, as well as
witn Requlatury‘bulde T.75:19/8 and IEEE Standara
Jg4-1974. ) )
Nu_docusents were. identified to verify tne resolution
andlor éorreqtive action for Probles luentification

Report- PIR- GtH -£€8801Y {redundant fnstrurent air tubing
was fnstalled with 6 inch separation Instead of the
required 18 fnches) (Ref “103).

d.

3.

“of instrument air tubing with separation

CAURs LBFP 870509 ana BFP 870513 have been
fnitiated to perform an {nspection of
fuentified raceways and to evaluate the
raceway confiquration for violation of the

ngclnn Critoria UFN-L0-2ud !ﬁc CAYHs will

qetermine the corrective action for each
discrepancy as well as initiate actions to
revise desiyn output-docurents. The
corrective action will involve imodification
of raceways andfor justification of the
existing configuration. By performing an
apalu:!c TuA wil) algg evaluate all “"QR'

WY MRV VISV wPUIUUML WY A1)
for qeneric appllcablllty by responsible X
desiqn discipiine.
corpleteq prior to the restart of each unit,
(CAlu 242 00 BFN 03)

fione ‘required. ”

»

TVA comnitted that construction will rerou
fnstrurent afr tubing IRJ-LOPR-1678-A and
[RT-LOPK-154C-8 per 5(80925-10-series to meet
qeneral specification G-60 to ensure the
fnstrument air tubing §5 installed with
18-inch. separatfon as required. TVA also
performed a walkdown in Train A and Trailn &
areas for all the fnstrument afr tibing
installeq before G-60 revisfon {before
February 19u5) and identified six Instances

four have been corrected and the

conflicts.

action of PIR BLN EEBY619. Completion is
scneduled before unft -1 fuel load.
(CATD 242 00 BLN O1)

Corrective action wiil be

remaining two are corrected under corrective - - - - - - - -
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Corrective Actions

Element 242.0 - BLN {Continuedq)

Separation requirements for cable trays are adeyuately
addressed in desiqn criteria. However, clarification is
needed regarding the angular oricntation between
redundant vertical and norizontal trays, and for
separation of redundant horfzuntal or redundant vertical
trays running on different planes,

Ho specific adistance was identified {n tue design
criteria to separate tne internal wiring fn all class 1E
control boards, panels, and relay racks.

Tne following observations made aguring the evaluation
team walkdown indicate (Refs. 49 throuyh 52)
noncompliance with tne oLN F>AR and desiyn criteria, as
follows:

v lnstances were fdentified in panel 11X-1M-004, wnere
switches of redundant division were not adequatel{
separated. Redundant division anafor cnannel cables
or wires connected to thase switcnes, which do not

N = - meet the ainfwun separation requirecents, are not run

2 ) in an enclosed racewdy and in some instances dare even

run together. Bellefonte is currently under

. construction, and this conaition is considered normal;

thercfore, no fmpediate requirewents exist for
providing tne required separation. However, future
safe operation of the plant will require the -
{nstallation of barrfers and enclosed raceways.

b. Inadequate separation in trays of b. Tne lack of verification of tne cowputer routing program
Q and non-{) cables for all voltage and tne adequacy of tne corputer-routed cables to tne
levels as a result of procedures design criteria ond procedures are indeterminate.

being violated.

s

24510-20 (09/29/87)

b.

TVA codwitted to revise the design criteria
N4-5-0786 to clarify tne applicability of
horizontal ang vetical separation
requirements to all raceway confiqurations
encountered in the plant layout including
specifically the scparation of redundant
norfzontal or redundant vertical trays
running on different planes. Corpletion is
scheduled before unft 1 fuel loag.

(CAYD 242 00 BLN 02)

Uased on comnitrents to Requlatory Guide
1.75 anda IEEE Standard 384, TVA committed to
docurent in the design criterfa the
requirements for internal wiring separation
in equipment. Completion is scheduled
before unit 1 fuel load.

{CATD 242 00 uLN 02)

None required as tnis condition is the
result of ongoing modifications to this
panel and {s considered normal for a plant
under construction,

TVvA comnitted to verify the as-installed
status of cables in raceways. The
corrective action plan is addressed in
Subcategory Report 26600, BLN element 239.0.
(CATL 239 00 BLN O1)
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Issues Findings Currective Actions

Element 242.0 - BLK (Cont{nued)

c. Cable trays are overloaeded-as a c. Lable tray overlosaing {uverfill) is nut a.result of c. Canle tray. uverloadlnq is addressed in .
result of inadequate separation. inadequate divisional separation. Overluading is a ) Subcategory Report 26600, BLN elements 238.1
problem independent of divisional separation. and 240.0,
d. Inadequate cable arrangement results d. Raised tray covers are acc;pluule as long as tney are 4. HNone required,
{n covers efuaﬁullu’ 3 to 4 inches iii'ﬁﬁei‘l'i fnstalled andg separation requirerents are i
above trays. corplivd with. Ouring the walkdown (Ref. 52), no I

evidence was founa uf tray covers extending above the
tray. In fact, the trays that were -inspected did not

have covers bécsuse the plant is still under construction .
and ft appears unlikely tnat rafsed covers will be

peat 1[_eyd o

. required In the future.

24510-20 QI/87)
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10.

il.

12.

ATTACHMENT C
REFERENCES

Sequoyah Element Report 242.0, Rev. 3 (04/07/87), "Electrical Separation”
(Inadequate Electrical and Physical Separation between Redundant and
between Q and Non-Q Wiring, Cabling, Equipment, and Components) )

TVA Nuclear Performance Plan:

Revised Corporate Nuclear Performance Plan, Volume 1 (03/86)
Revised Sequoyah Nuclear Performance Plan, Volume 2 (03/87)
8rowns Ferry Nuclear Performance Plan, Volume 3. (08/86)
Watts Bar Nuclear Performance Plan, Volume 4 (03/87)

Regulatory Guide 1.75, "Physical Independence of Electric. System," Rev. 0
and Rev. 2, (02/74 and 09/78)

IEEE Standard 308-1971, "Class 1E Power System for Nuclear Power
Generating Stations”

IEEE Standard 279-1971, “Criteria for Protection System for Nuclear Power
and Generating Stations"

IEEE Standard 384-1974, "Triai-Use Standard for Separation. of Class 1E
Equipment and Circuits"

WBN Nesign Criteria WB-0C-30-4 for Separation of Electric Equipment and
Wiring, Rev. 4, (842 351030 508], (10/03/85)

SQN Design Criteria for Separation of Electric Equipment and Wiring
(SQN-DC-V=-12.2), Rev. 6, (09/30/85)

SQN Design'Criteria SQN 0C-V-11-4.1 "Normal and Emergency Ac Auxiliary
Power System," Rev. 2, (07/22/86) ‘

BFN Design Criteria for Physical Independence of Electrical Systems,
BFN-50-794, Rev. 0, (11/26/85)

BLN Design Criteria for Physical Independence of Electrical Systems,
N4-50-0786, Rev. 3, (09/30/85)

BLN Design Criteria for Physical Separation Outside of the Primary
Contairment, N4-50-0741, Rev. 1, (10/04/84) .
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13.
14.
15.
16.
17.
18.
19.

20.

22.

23.

24,

25.

26.

Westinghouse Specification 952367 "General Equipment SpeC|f1cat1on for
Control Board Construction," Rev. 2, (11/12/73)

Westinghouse Specification Cr|ter1a for Internal Wiring- (618855), Rev. 0,
(07/30/71)

General Electric Design Specification 2242809, "Electrical: Equ1pment,
Separation for Safeguard Systems," Rev. 2, (04/25/72)

-Bobcock and Wilcox .Equipment 5pec1ficét1on 8-1153000001 - 10 for

"Instrument and Control Panels," (05/22/79)

-~

Babcock and Wilcox, "Electrical Equ1pment 'Separation for aafeguard
Systems"

TVA Drawings 474605-8, 10, 14, 15, and 23, "Electrical Layout of Control
Boards" ] o

TVA Drawings 45N1643-1 through 8, "Wiring Diagrams Unit Coﬂtrol Board
Panel 1-M-4" ‘

Wiring Diagram, Control Boards Cr1t1ca1 Wiring 8raid [nstal]at1on o .

(E-45W1640 Rev. 3), (05/03/84) o o "'

0E Caiculation, "Nonsafety-Re]ath Electrical Equipment Important to
Safety per 10 CFR 50.49(b)," [82; 851107 3001, (11/07/35)

Mechanical Layout of Control %oards Draw1nqs 14 4746905~ 10 QPV. 19;
M4 47W605-13, Rev., 133 M4 474605 14, Rev. 21; M4 474605-19, Rev. 10; and
M4 474600-55, -Rev. 190 Lo

Orawinag 47W4200-2, “Equipment Plan - E1. 749.0 and Above,” Rev 13,
Orawing 474200~ 3” "Equipment lan - E1. 734.0'and E1. 732 0 " Rev. 15

0E Calculations, “Analysis of Ac/Dc Instrument and Control (I&C) Power

System to Identify Associated C1rcu1ts,"‘10 CFR 50 Append1x R,
[B43 860630 201], (06/30/86)

TVA Drawings aswaao 27, “Condwlt and Ground1nq Cab]e 1rays Deiall
Sheet 14," Rev, 3, (04/16/86) S

OE Calculation, "Analysis of Ac/Dc Instrument 'and Control Power System to
%de7t1jy ?s;oc1ated Circuits - 10 CFR\SOL Appendix R," [843 360129 903],
01/28/86
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27. EN DES Calculation, “"Listing of Electrical Equipment in a Harsh
Environment. Required to Satisfy 10 CFR 50, 49,"°[B845 850611 002],

(06/11/85)

28. - TVA*Unit 2 "Wiring Diagrams Unit Control Boards Panel 9-3," 45N2641-1
Series, sheets 1 through 7

29. GE Unit 2 “Connection Diagram Panel 9-3," 791E489 Serijes, sheets 1
through 9

30. TVA Design Orawings "Equipment Location," 47W200 series drawings

31. "Equipment Plans & Sections" drawings, drawings 3DW0234-00-1, Rev. 3,
-(11/12/8) and 30W0234-00-2, Rev. 3, (11/12/85?

32. Layout of control boards bench 1IX-IM-004 and 2IX-IM-004 drawing
5CH0935-1X-5, Rev. 6

33. Layout of control boards bench 1IX-IM-005 and 21X-IM-005 drawing
5CW0935-1X-6, Rev. 13

34. Layout of control boards bench 1IX-IM-006 and 2IX-IM-006 drawing
5CW0935-1X~7, Rev. 6

35. Layout of control boards bench 1IX-IM-006 and 2IX-IM-006, and 1IX-IM-007
and 2IX-IM-007 .drawing 5C0935-IX-8, Rev. 2

36. Control board instrument tabulation 5CB1906-IX-A, Rev. 2
37. Control board instrument tabulation 5CB1907-1X-A, Rev. 3
38. Walkdown performed by J. Wheeler, Bechtel, on 01/28/87, BLT 177
39. Walkdown performed by S. Mabie, Bechtel, on 02/24/87, IOM 1703
40. Walkdown performed by S. Mabie, Bechtel, on 02/28/87, IOM 1704

41. ‘Walkdown performed by J. Wheeler, Bechtel, and N. 8lack, TVA, (BLT-080),
(08/23/86)

42. Walkdown performed by J. Benkert, Bechtel, and H. Liao, TVA, (BLT-557),
(09/17/86)

43. Walkdown performed by J. Benkert, Bechtel, and C. Dodson, TVA, (IOM 556),
(09/18/86)
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44,

45.

46.
47,
48.
49,

50.
51.
52.
53.
54.

57.
58.
59.

60.

61.

62.

walkdown performed by J. wheeler, Bechtel, and G. Bell, TVA,](BLTnOST),
(10/09/86)

Walkdown performed by J. Wheeler, Bechtel, and R. Semtmanﬁ and
J. Sanders, TVA, BLT-1683, (03/11/87) ‘

Walkdown performed by S. Mabie,jBechtel‘IOM.848; (04/06/87)
Walkdown performed by S. Mabie,}Bechte] I0M 851, (04/07/87)
Walkdown performed by S. Mabie, Bechtel IOM 867, (04/08/87)

Walkdown performed by S. Mab1e, Bechtel, for control roomjpahel
11X-IM-007, IOM 1096, (06/01/87) o ¢

Walkdown performed by S. Mabie,jBechte], I0M 1104, (06/05/875
Walkdown performed by S. Mabie, Bechtel, IOM 1138, (06/05/87)
Walkdown performed by S. Mabie, Bechtel, IOM 1155, (06/08/87)
W8N FSAR, Chapters 7 and 8 o o

LBN Safety Evaluation Report (S%Q), Docket! No. 50390 and 30 397 0 bbb !
Section 8.3.3.3 also Supplement No. 3 Section 8.3.3.3 L I R

SQN FSAR, Chapters 7 and 8 o]

SON Safety Evalution Report (SER) Ddckét Mol 50-327 'and 50-?28 Section
8.5

BFN' FSAR Chapter 8
BLN FSAR Chapters 7 and 8

TVA letter to NCR, "Field Aud1t at Watts Bar 'Nuclear' P]ant e
[A27 810024 014], (02/04/81) . ‘

TVA memo from R. W. Cantrell to. J A/ Raulston, "WBN - Nonconform1ng
Condition Report (NCR) W-31-P Field Audit for Separation of Electrical |
Equipment and Systems Interim Rgport\“ [SWwP 810415 007], (04/15/81)

TVA memo from J. E. Wilkins to J. C. Standifer, "WBN 1 and .2 - E]ectr1ca1
Separation Field Audit -~ NCR w-;1 P," [WBN 820517 011], (05/17/82) ‘

TVA memo from C. H. Jetton and J. E. Wilkins, "WBN = .NCR W-31-P," | | |
(WBN 820115 2001, (01/13/82) ‘ . Lo
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66.
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68.
69.

70.
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73.

74.

75.

TVA memo from R. W. Cantrell to J. A. Raulston, "WBN 1 and 2 - Electrical
Separation Field Audit - 10 CFR 50.55(e) Report No. 3 (Interim) -
NCR W-31-P," [SWP 810702 034], (07/01/81)

TVA-memo from F. W. Chandler to Electrical Engineering Fields, "WBN -
Design Input Memorandum on Separation of Electrical Equ1pment and Wiring,
Design Criteria WB-DC-30-4," [B43 851125 911]

TVA memo from E. Chitwood to Electrical Engineering Fields, "WBN - Design
Input Memo on Separation of Electric Equipment and Wiring Oesign Criteria
WB-DC-30-4," [B43 860224 902], (02/18/86)

TVA memo from E. Chitwood to J. A. Raulston and J. C. Standifer, "WBN 1
and 2 - Significant Condition Report No. SCRWBNEEB8582,"
(843 860224 940], (02/24/86)

TVA memo from €. Chitwood to J. A. Raulston, "WBN Unit 1 and 2 -
10 CFR 50.55(e) Final Report - SCRWBNEEB8582," (843 860124 930],
(01/24/86)

TVA memo from J. E. Wilkins to W. T. Cottle, "WBN Nonconforming Condition
Report W-31-P," (WBN 820226 009], (02/26/82)

TVA memo from R. W. Cantrell to C. C. Mason, "WBN Unit 1-and 2
Nonconform1ng Condition Report. W-31-P," [SWP 811013 006], "(10/08/81)

TVA ‘memo from W. T. Cottle to J. C.. Standifer "WBN - Nonconforming
Condition Report, W-31-P," [WBP 840607 008], (06/05/84)

TVA memo from Raughley to Electrical Engineering Files, “Design Input
Memo on Separation of Electrical Equipment and Wiring Design Criteria

SQN-DC-V-12.2," [B43 860710 921], (07/08/86)

TVA. memo from Hall to Chandler, "Response to' Memo from Chandler to Those
Listed," (B25 851226 013], (12/23/85)

TVA memo from Chandler to Those Listed, "Potential Generic Condition
Evaluation," (843 851219 905], (12/19/85)

TVA memo from Wilson to Abercrombie, SQN - "Employee Concern
XX-85-122-011 - Electrical and Physical Separation cf Redundant Circuits
and Equipment, [B25 360505 011], (05/05/86)

NRC-0IE Reportability Information Distribution, SCR WBNEEB8582, "Minimum
Separation Distance between Different Divisional Cable Tray Crossings,”
(845 860206 828], (12/31/85)

.
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76, TVA memo from Wilson to Rau]ston, SQN - SCR SQNEE88634 Rev. 0,
(825 860509 004], (05/09/86)

77. SCR SQNEEB8634 “Minimum >eparat1on 01$tahce betWeen D1fferent Divisional
Cable Trays," Rev. 0, (04/30/86) =

78.. TVA memo from Standifer to Enm1s "Watts Bar Nuclear Plant - Addendum to
Employee Concern Invest1qat1on Report 1-86-570-WBN," (Ol/OJ/Sb)

79. TVA memo from Standifer to Ennis, "Watts' 8ar Nuclear Plant - rmployee
Concern Investigation Report Number I-85-570-WBN," (1?/13/85) v

80. TVA memo from Ennis to Siand1fer, "Watts Bar Nuclear Plant - Fmp]oyee
- Concern Investigation Report Transmhtta]g"\(11/15/85) b

81. TVA memo from R. H. Davidson to M. B. Hughes, "Meet1nq w1th AEC staff -
8FN Licensing Review - June 7 1972," | (07/18/72) ‘

82. TVA letter from L. M. Mills to J. P. 0'Relly, "Response to the NRC! | Ar |
dated 09/13/84 to H. A. Parris," (L44 841015 811], (10/15/84)

383. General Electric letter to W. ‘C Hibb, "Electrical Separat1on ‘ ‘
Specification Applications - Browns Ferry," (o1/31/86) - 11 ’
‘ 1

84, TVA memo from N. R. Beasley tq,Ha11 “8FN - Evaluation of Genera]
Electric Design Specification, "(822 851121 0023, (11/21/88) | | 1|

85, TVA memo from R. L. Lewis to E. P. Schlinger, "BFN - Enq1neer1nq\Report
.EEB 8606 Erroneous >pec1f1cat10n¢ Listed on Design Drdw1ngs,"‘
(R39 860214 935], (02/20/86)

86. TVA memo from N. R. Beasley to E. P. Schiinger, "BFN - Uh1ts 1, 2, and 3
- Engineering Report for CAQ Report SCR BFNEEBSGOG Rev151on,"‘ Co
(822 860228 015], (02/28/86)

87. TVA memo from D. T. Langley to BFEP Files, “BFN #‘SCR‘BFNEEBBGOG -
Watkdown" [822 860421 001], (04/2]/86) ‘

88. Failure Evaluation/Engineering Report "ADS and Manual Relieve Valve
Cables not Separated as Required by Fire Protection Plan;"
[NEB 840510 255], (05/10/84)

89. TVA memorandum from F. W. Chand]er to Those Listed,: "BFNJNohconformance
(NCR) Report BFN BWP 8304," Rev. 1, (08/27/85) 1 o

90. Nonconformance Report (NCR) Report BFN BwP 8304 Rev 1,
(BWP 830307 002], (03/07/83) = | o
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91. Quality Information Reques%/Re]ease QIRNEB84014 from T. E. Haynes to
C. H. Sudduth, "Criteria for Special Cable Separation,”
(NEB 841207 72511, (12/07/84)

92. QIR NEB84004 from H. L. Jones to G. R. Owens, "Criteria for Special Cable
Separation," (NEB 840807 251], (08/09/84) :

93. QIR NEB 84012 from T. E. Hayes to C. H. Sudduth, "Criteria for Special
Cable Separation," [NEB 841113 257], (11/13/84)

94, TVA memo from J. P. Stapleton to E. O. Hill, "BFN - SCR BFN EEB8606 Fieid
Verification of Panels 9-15, 9-17, 9-12, 9-14," (822 860522 018],
(05/22/86)

t

95. TVYA memo from E. Chitwood to Electrical Engineering Files, "BLN - Design
Input Memorandum on Physical Independence of Electrical System - Design
Criteria N4-50-D786," [B43 860130 908], (01/29/86)

96. TVA memo from W. S. Raughley to R. R. Hoesley, "BLN Problem
Identification Report (PIR) BLN EEB8615," [B43 860528 936], (05/28/86)

97. Letter from B. J. Youngblood, NRC, to S. A. White, TVA with the attacned
transcript of the investigative interview conducted by the NRC on
02/21/86 at the First Tennessee Bank Building in Knoxville, TV,

(845 860714 832], (06/23/86)

'98. SQN Engineering Procedure SQEP-29, "Procedure for Preparing the Desian
8asis Document for Sequoyan Nuclear Plant," (07/13/36)

99. MNonconforming Condition-Report (NCR) W-31P, (02/04/81)

100. Significant Condition Report WBNEEB8582, "Minimum Separation Distance
oetween Different Divisional Cable Tray," (843 851219 9061, (12/13/35)

101. SCR BFN EEB8606, "Inadequate Design Control - Wrong Design Criteria
Referenced on Orawings," Rev. 0, ?02/07/86) i

102. Monconformance Report SFNBWP8304, Rev. 1, {8WP 830307 0021, (03/07/83)
103. PIR BLN EEB 8619, Rev. 0, (21 871117 002], (11/17/86)

104, Problem Identification Report (PIR) PIR BLN EEB 3615 (843 860678 937),
. (05/22/86) .

105. NSRS Report [-85-570-WBN, "Cable Arrangement in Cablie Trays," (10/15/35)
106. NSRS Report I-85-706-WBN, "Cable Separatioﬁ¥“5ﬁ11/22/85)
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107. NSRS Report I-85-133-SQON, “E]ectr1ca1 and Phys1ca1 Separat1on of '
Redundant Circuits and Equipment," (02/27/86) ' ! Lo ‘

108. C/R No. SQN EEBPBN1002 (Source of C/R FSAR Amendment 2, Sect1on Pobob
7.1.4.2.1, page 7.1-19, paragraphs 5 and 7)" TSC/SMS Isolators - Define |
Functional, Qualification, Detailed Technical Requ1rements (e g., max1mum
Cred. Voltage) and Testing Requ1rements“‘ !

109. C/R No. SQN EEBPBN1085 (Source of C/R $ER 3/79) "Undervoltaqe and
Underfrequency Trips Upgraded to Class' 1€ and Moved' to Aux1l1ary Bu11d1nq
to Satisfy NRC Requirements, Mcets IEEE 279"

110. C/R No. SQN EEBPBN1134 (Source of C/R 3/79)‘“Assurance That Intertrain
- Interlocks Are Designed Such That a Failure in Ome rra1n w111 Not ‘
Adversely Affect Devices in Other Tra1h"‘ b ‘ Lo

111. C/R No. SQN EEBPBN1082 (Source of C/R FSAR Amendment 2, Section 7.6.7. 1)
"A Failure in the Non [E Part of the Low Temperature Over Press. Circuit ‘
Will Not Harm the Protection Set Because of i Isplation Dey1ce“ e

112. C/R No. SQN EEBPBN1013 (Source of C/R FSAR Amendment 2, =~ . =~ ' ' = = =
Sections 7.2.1.1.8 and 7.2.2.2,3(5]) "Design Bases and Qua1|f1cat1on o |
Testing Requirements- for Reactor Trip. System Isolation Amp11f1er<" o
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