
EMPLOYEE
CONCERNS

SPECIAL PROG

VOLUBLE2
ENGINEERING CATEGORY

SUBCATEGORY REPORT 26500
ELECTRICALSAFETY AM3 SYSTEMS DESIGN

UPDATED

qC ai S'ef 93 NUCLWQt POWER

S90=1 Oi93 Sg(>2<>g.j
PDR 'AZu3CK Q~iQ($02+a
P PDI ~l~»



0

ili



TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM

REPORT. TYPE: SUBCATEGORY REPORT FOR

ENGINEERING

TITLE: ELECTRICAL SAFETY AND SYSTEMS DESIGN

REPORT NUMBER: 26500

REVISION NUMBER: 4

Page 1 of 38

4,

N:

Revised to incorporate initial SRP and TAS comments and latest
element evaluation status.

Revised to incorporate additional comments from SRP.

Revised text to incorporate comaents from TAS; added Attachment C

(References).

Revised to incorporate comments from SRP and TAS.

TAS:

CEG-H:

SRP

dH~~
UKrl:

* SRP Secretary's signature denotes SRP concurrences are in files.



II,

t 1

~ '

>

~ '



TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM

-REPORT NUMBER: 26500
REVISION NUMBER: 4
Page ES-1 of 2

EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates employee concerns about
potential deficiencies in equipment access, electrical safety, electrical
protection design, and cable terminations at four Tennessee Valley Authority ]

(TVA) nuclear power plants: Sequoyah (SQN), Watts Bar (WBN), Browns Ferry
(BFN), and Bellefonte (BLN). The 27 employee concerns from element

!evaluations 234.0 series, 235.0 series, 237'.0 series and 241.0 series have
been grouped for evaluation purposes into the two basic subjects of. electrical
personnel safety and systems design.

The evaluation did not substantiate the concern that deficiencies exist in the
electrical safety area that would endanger personnel performing maintenance-
activities in or around energized equipment.

With regard, to systems design, it could not be established that the thermal
overloads have been properly selected for safety-related motor operated valves
at Sequoyah and Browns Ferry because of lack of calculations. In addition,
none of the four plants had design basis or a controlled valve list to define
the particular valves requiring thermal overload protection and torque switch
bypass design.

The adequacy of circuit overcurrent protection design cannot be determined
until calculations are completed. Also, the trip ratings of numerous circuit
breakers at WBN were found to be incorrectly set. TVA's design standard and
design'uide lacked clear definition of requirements for protection of small
motors, and this factor had contributed to the circuit protection problem.

Plant modifications and their status at SQN and WBN were not well established
to confirm whether or not commitments to the Nuclear Regulatory Commission
(NRC) regarding W-2 switch malfunctions have been met.

There is insufficient documentation at all four plants to demonstrate that
cable splices located underground have been properly installed to preclude
failures as the result of flooding.

The use of terminal lugs designed for stranded conductors but installed on
solid conductors was found by TVA to be a problem at SQN and WBN, and
corrective actions were initiated. BFN only recently initiated a review to
determine if the problem exists in that facility.

WBN and BFN were found to have loose Amphenol connectors in the diesel
generators after this problem was initially identified and corrected by TVA at
SQN.

2819D-R20 (11/23/87)
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The f1ndings ind1cate that there 'is a potdntial for failures of safety-related
systems and components. This problem is att'ributed to the lack of.
documentation demonstrating that circu1t protective devices, including thlrmil
overload relays, and cable termination materiialis were properly selected.
TVA's correct1ve actionis address these prOblems.

A number of broader issues emerge from.a collective review of'his
subcategory. TVA"s fragmented organizatidn, which did hot have clear lines of
responsibility,, authority,, and accountabiflity, led to a lack of,effectiVe

'ontroland moriitoring of, the electrical disbiplihe design process, inability
to ident1fy problems and to imple~nent t1mely and effective corrective action„
and ineffective response to licen.;ing issues. However, the P/A Corporate
Nuclear Performance Pl'an,(CNPP) addresses all of these broader issues through
the restructuring of TVA's organization and the implementation of a numbed of
specif1c programs (such as Oesign Bas1s and Verificatio'n, 'Engineering
Assurahce, Corporate Commitment Tracking System', Management Information
System) that shou'Id correct the performan0e deficiencies. The implementation
of the Calculation Cross Reference Info'rmatidn System (CCRIS) by Oivisidn of
Nuclear Engineerii>g (ONE) will improve- thE. desi'gn'coordination between

the'our

ONE technica'I branches. These issue< are being examined from a
wider'erspectiveat the Engineer1ng category level.

28190-Rl 9 ( l 1 /23/87)
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Preface

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

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
formal, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
oi 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 ECTG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently; some elements did include only
one issue, but often the ECTG evaluation found more than one issue per
element.

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

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

Either the Subcategory Summary Table or another attachment or a combination
of the two will enable the reader to find the report section or sections in
which the issue raised by the concern is evaluated.
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The subcategories are themselves summarized i~n a series of eight cate'gory
'eports.Each category report reviews |:he major findings and collhctivl

significance of the subcategory reports in'ne of the following areas:

management and personnel relations~

industrial safety

construction

material control

operations

quality, assurance/quality contr@1

welding

engineerinlg

b, separate report on employee concerns dealing with specific conteati'ons of
intimidation„harassment, and wrongdding w~ill', be released by the TVA Officgof the Inspector General.

Just as the subcategory reports integrate th6 information collected a't
the'lementlevel, the category reports i'nthgrate'he information assembled inall the subcategory reports within th'e katIegory„ addressing

particularly'he

underlying causeii of those proble'ms'th'at 'run across more than one
subcategory.

A final report will i,ntegrate and 'ashes'he 'infonhat'ion collected by all
of the lower level reports prepared for'thh ECSP, .including the Inspector
General'-s report.

For more detail on the methods by whi'ch~.ECTG 'employee'oncerns were
evaluated and reported, consult the Tennessee Vkllhy,'huthority Employee

'oncernsTas); Group Program Manual. ~Th6 Mhnu'al spells out the program's
objectives, scope, organization„ and responsibilities. It also 'splcifie's
the procedures. that vere -followed in 'thh itive'sti,gation, .reporting,'and
closeout of the issues raised. by employee concerns;.
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ECSP GLOSSARY OF REPORT TERMS~

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

Class A: Issue cannot be verified as factual

Class B: Issue is factually accurate, but what is described is not a

problem (i.e., not a condition requiring corrective action)

Class C: Issue is factual and identifies a problem, but corrective action
for the problem was initiated before the evaluation of the issue
was 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 employee concern, but was revealed during the ECTG

evaluation oi an issue raised by an employee concern.

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

concern (see "employee concern")

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

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

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

em lo ee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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grouping of employee concerns.

~findin s. inuludes hath statements of faute.nd the judgments made shanti thosu
facts during the eva'Luation process; 'negative finding's require correotive
action.

issue a potentia'.L problem, as interpretegi bg the ECTG during the evaluati'on',
process, raised in one or more concea'ns',

g-form (see "employee tonsure")

evaluation judgment or decision may be'ased.

root cause the underlying reason for a problem.

«Terms essential to the. program but which reguire detailed definition have
bien'efinedin the ECTG Procedure Manual (elge o genericu specific, nuclear

safety-related, unreviewed safety-significant question).

il1
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hcronyms

AI

AISC

Administrative Instruction

American Institute of Steel Construction

ANSI

ASME

ASTM

AMS

'BFN

'BLN

CAQ

CATD

CCTS

CEG-H

CFR

CI

hs Low As Reasonably Achievable

Amer ican Nuclear Soc ie ty

,American National Standards Institute

American Society of Mechanical Engineers

American Society for Testing, and Materials

American Melding Society

Browns Ferry Nuclear Plant

Beliefonte Nuclear Plant

Condition Adverse to Quality

Corrective Action Report

Corrective Action Tracking Document

Corporate Commitment Tracking System

Category Evaluation Group Head

Code of Federal Regulations

Concerned'ndividual

CMTR

COC

DCR

DNC'ertified
Material Test Report

Certificate of Conformance/Compliance

Design Change Request

Division of Nuclear Construction (see also. NU CON)
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DNE

DNQA,

DOE

DPO

Division of Nuclear Enginelrikg

Division of Nuclear Qualitg Aksukakce

Division of Nuclear Trainikg

Department of Energy

Divis:ion Personnel Officer

ECN

ECP

ECP-SR

ECSP

ECTG

EEOC

EQ

EMRT

EN DES

ERT

FCR

FSAR

HCI

HVAC

INPO

IRN

Discrepancy Report or Devialtibn Report!

Enginieering Change Notice

Employee Concerns Program

Employee Concerns Program-Site Representative

Employee Concerns Special Program

Employee Concerns Taste Group

Equal Employment Opportunity Gommissicin

Environmental Qualification

Emergency Medical Response Team

Engineering Design

Employee Response Team or Emergency Response Team

Field Change Request

Final Safety Analysis Report

Fiscal Year

General Employee Training

Hazard Control Instruction

Heating, Ventilating, Air donctittonin(

Installation Instruction

Institute of Nuclear Power Operations

Inspection Rejection Notice
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L/R

M&AI

MI

MSPB

NCR

Labor Relations Staff

'odificationsand Additions Instruction

Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

NPP

NPS

NRC

NSB

NSRS

NU CON

Nuclear 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 abbreviation, see DNC)

NUMARC Nuclear Utility Management and Resources Committee

OSHA

ONP

OMCP

PHR

QCI

Occupational Safety and Health Administration (or Act)

Office of Nuclear Power

Office of Workers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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QCP

QTC

SQN

SI

SOP

SWEC

TAS

TVTLC

UT

WBECSP

WBN

WR

Quality Control Procedure

Quality Technology Company

Reduction in Force

Radiographic Testing,

Sequoyah Nuclear Plant

Surveillance Instruction

Standard Operating Procedure

Senior Review Panel

Stone and Webster Engineering'arporation

Technical,Lssistance Staff',

Trades and Labor

Tennessee Valley
huthority'ennessee

Valley Trades and Labor Council

.Ultra,sonic Testing

Visual Testing

Matts Bar Employee Concern~ Sp~eci~al ~ Program

Matts Bar Nuclear
Plant'ork

Request or Work Rules

Workplans
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1. INTROOUCTION

This report summarizes and evaluates the results of the Employee Concerns
Special Program (ECSP) element evaluations prepared under element number
series 23400, 23500, 23700, and 24100. These element evaluations address
issues that relate to equipment access, electrical safety, electrical
protection design,,and cable termination and splices, respectively. Together,
they comprise 20 elements, which are identified in Table l.
Collectively, the issues point to potential personnel safety hazards and
deficiencies in electrical systems design and related equipment installations
that may ~educe plant safety to an unacceptable level. This subcategory
report consolidates the issues under the heading of electrical safety and
systems design because engineering of an adequate design includes, but is not
limited to, specifying and/or using p~oper equipment and components to form an
integrated system(s) with consideration given to safety during plant
construction, operation, and maintenance.

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 nucl'ear plant sites are also shown. The reasons for
nonapplicability of some concerns to specific plants are given i'n Section 4.

The evaluations are summarized, in the balance of this ~eport as follows:

o Section 2 —summarizes, by element, the issues stated or implied in
the employee concerns.

o Section 3 —outlines the process followed for the element and
subcategory evaluations.

o Section 4 —summarizes, by element, the findings; identifies the
negative findings that must be resolved; and addresses the
determination of generic applicability.

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

0

Section 6 —identifies causes of the negative findings.

Section 7 -- assesses the significance of the negative findings.
L

Attachment A —lists, by element, each emp.loyee concern evaluated
in the subcategory. The concern number is given, along with
notation of any other element or category with which the concern is

'8190-R20 (11/23/87)
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0

shared; the plant sites to 'which it, cOuld be applicable are noted;
and the concern is quoted as received by TVA, and is characterized
as saFety related, not. safety related, or safety significant.

Attachment B —contains a summary of the element-level
evaluations. Each issue is listed, by elemeni: number and plant,
opposite its corresponding findihgd ahd corrective actions. 1'he
reader may trace a concern from Attachment A to an issue in
Attachment 8 by usiing the element number and applicable plant., The
reader may relate a corrective action description in Attach~ment 8 t'o
causes and significance in Table 3 by using the Corrective Action
Tracking Oocwnent (CATO) number, which appears in Attachment B in
parentheses at the end of the corrective action description.

The term "Peripheral IFinding" in the issue column,.refers to a
finding that occurred during the course of evaluating a concern but
did not stem directly from an employee. concern. These are
classified as "E" i'n 'I'ables 1 and 2 of this report.

o Attachment C —lists the references cited in the text.

2. SUMMARY OF ISSUES

The employee coocerns listed in Attachment A for .each element and plant have
been examined, and the potential problems ithey raised have been identified as
119 separate issues. These issues are reviewed in 55 element evaluatioris.

The issues evaluated under this subcategory, grouped by element, are,
summarized below:

o 234.0~Access to Eciuipment - Space for removing a chiller motor is
'nadequate.

o 235.1 480 V Power Rec~etacle> Unsafe,- No,means of disconnect are ',

.provide&or 4K %receptacles, anni Bheit operation can cause
per sonnel iinjury.

235.2~Exposed.480 V Bus at P!panel Top - Cable entries to the 480, VMh +»I
improper ly.

235.3~Hand Switch Location Viol,ates Re ulator Requirements - A
TocaT valve control station contro ing two va ves is not in the
direct line of sight of the valves.

28190-R20 (11/23/87)
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o 235.4, Ex used Hi h Volta e HV Cable Routed without Racewa - High
vo tage ca es are aid in such a way that insu ation damage and
flooding may occur which could cause shock hazards.

o 235.5 Low Volta e and'i h Volta e Termination - High and low
vo tage wiring is ocate in t e contro ro dr ive (CRO) motor
generator cooler control box, creating a personnel safety problem.

o 235.6 Ex osed 480 V Bus Inside Unlocked Panel 'Ooor - 480 V MCCs do
not ave proper personne protection eatures .

235.7, Emer enc Li htin Improperl Mired - The emergency lighting
system as improper wiring.

235.8, PVC Jacketed Flexible Conduit - PVC jacketed flexible
conduits are not suita e or use in the containment and valve rooms.

o 235. 10 480V Power Receptacles Use of Incorrect Mire Size, Unsafe-
480 V power receptac es are unsa e to personne .

o 235.11, Malfunction of Westin house M-2 Switch - Malfunction of
Westinghouse type W- contro switch resu ts in a misleading
indication of valve position.

o 237. 1, B pass of Thermal Overload and Over-Torque Limit Switches
and
237.4, Bypass of Over-Torque Limit Switches - Selection or bypass of
t erma over oa s an torque switches in motor operated valve
control units is improper.

o 237.2 400 to 500 Breakers Unacceptabl Set - Circuit breaker trip
ratings are improper y set, an uses are improperly selected.

o 237.6 Gassin of Current Transformers - Gassing of current
transformers requires outages that may reduce plant safety.

o 241.1 lnadeouate Solicin and Termination Practices and Procedures
- Cable sp ice fai ures resu ting from floods reduce plant safety.

o 241.2, Crimp Connections - Terminal lugs on solid conductors are
use, improper y.

o 241.3 Me er Tests on Low Volta e Cables - Insulation resistance
testing is no periorme on ow vo tage cables.

28190-R20 (11/23/87)
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o 241e4, Amphenol C'onnectors - Amph'encl ron'neCtors are not properly
instaTIed in t'e standlby diesel g'enerator system.

o 241e5 Wire Corrosion in Conta'Innlen~penetrations - There it
brea%own in tiie integrity o7 containment penetrations because of
wire corrosion and deterioration of sealant mateIial.

A complete statement of each issue evaluiated is provided'n Attachment B.

The issues summarized. above fall into two g'romps'or the'purpOseS of this
subcategory. The first groups Electricaii Safbtyt deals with presumed
personnel .safety 'hazards. The second grbup', Systems Oesign, deals with
perceived def'iciencies in systems design and equipment installations. Generic
applicabi lity .of the element evaluations for the different plants is discussed
in'ection 4 of this report,.

As a result of the subcategory evaluation process, the task group found that
some issues were not valid, or,wiere valid b'ut the problems ide'ntified did not
require corrective action. However, sevt ra'1 kai>d issues have been identified
that require corrective actions. In add'iti'on,'rob'lems (periphe~ al findings)
were identified as a result of the evaluati'on prbcess, though not stated in
the concerns. Table.'I presents the applicability of the issues to the plants
and the findings. Each finding has been'l'asSif'ied in accordance with the
finding class'ifications defined in the Giiossaky Supplement.

3. EVALUATION PROCESS

iII
This subcategory report is based on the tinformat>on'ontained in the
applicable element evaluations, prepared to address the. specific employee
concerns related to the issues defined in Section 2. The references noted
here and listed in Attachment C are part'f'He 0va'luatidn proceSs. The
evaluation process consisted of the follbwi'ng 'st~ps:

a. Oef ined issues for each element froW the employee concerns.

b. Reviewed current industry standar'ds,'iid TVA procedures and criteria
documents related tt) the issues to develop an understanding of the
design basis (Ref's. 3.O and

B.O).'.

Reviewed applicable design docbmentS and conducted facility
walkdowns, as appropriate, to dev'clop des'ign under standing and to
ver'ify implementation. status (Refs. 7.O and 9.0).

28190-R20 (1'1/23/87)
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d. Reviewed applicable Final Safety Analys!s Report (FSAR) sections and
NRC documents to determine regulatory commitments related to the
design (Refs. 1.0 and 2.0).

e. Reviewed any other documents applicable to the issues and determined
to be needed for the evaluation, such as correspondence, test
reports, Nonconformance Reports (NCRs), Engineering Change Notices
(ECNs), evaluation reports, etc. (Refs. 4.0, 5.0, 6.0, 9.0, and
10.0).

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

g. Tabulated issues, findings, and corrective actions from the element
.evaluations in a plant-by-plant arrangement (see Attachment 8).

.h. Classified the findings and'orrective actions from the element
evaluations using the ECSP definitions.

i; On the basis of ECSP guidelines, analyzed the collective
significance and causes of the findings from the element evaluations.

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

k., Provided additional judgment or information that may not be apparent
at the element level.

Steps a through f were applied to perform the element evaluations, and steps g.
through k were used to complete the subcategory report. The applicable steps
for each element are identified in Section 4.

4. F INOINGS/GENERIC APPLICABILITY

The findings from the element evaluations for this subcategory are contained
in Attachment B. The findings are listed in Attachment 8 by element number
and by plant. The process steps used in the evaluation and report development
are listed at the end of each element in this section. The references listed.
.at each element, to support the findings, are identified in Attachment C.

The sumnarized findings for each element are grouped under the basic subjects
of electrical safety and systems design, as follows.

28190-R20 (11/23/87)
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4.1 Electrical SafetY

4.1.1 480, V Power Receptacles Unsafe - ElIament 235.1

Proper 480 V power receptacles and their'ating 'plugs'r'e in use at, all 'four
'lants,and no means of disconnect are required above the receptacle. As an

isolated documentation problem (peripheral 'findi'ng), SQN did not docu~tIent the
required mating plugs in the master bill'fmate'rial. [Evailuation process
steps used: a, b, c, f, g,, h]

References to support the f'indings."

SQN: 3.09,. 9. 13
WBN.: 3.09, 9.22
BFN: ,3.09, 9.31
BLN: 3.09, 9.36

4. 1.2 Exposed iligh Voltage Cable Routed. Without Raceway - Element 238.4

High voltage cables were ihstalled at SQN and. WBN in such a way that the
cables cannot be damaged or subject to floods„ The actual cables of donrer'n
are temporary, construction cables. TVA has adequate safety standards'and
housekeeping requirements, monitored and enforced by the safety staff< at the
plant sites, to preclude unsafe working conditions when temporary c'ables are
needed during plant construction or maintenance phases. On this basi4, ho
additional evaluati'ons were necessary for BFN and BLN„ [Evaluation

pr'ocess~'teps

used: a, b, c, f, g, h]

References to support the f'indings:

SQN: 3. 16, 3.27, 3.5!5, 9.43, 9.44, 9.45
WBN: 3.14, 3.28, 3.55, 9.39, 9.46

4. 1.3 Low Voltage and Nigh Voltage TenrIination - Element 235,.5

Although high and low voltage wiring is located within .the WBN control bbx 'of
'heCRO'otor generator cooler, the particular vendor design is not cdnt&aryI

to industry practices'and does not preserit safety problems to personnel
performing maintenance inside the control box.. The actual voltage leVel~of~
the wiring is considered low according to i'ndi'istry standards, and,no special
sep'aration or barri'ers between wires are needed in this case. The

isSue'egardingimproper locations of thermost'ats'n the control box has been
confirmed, but TVA implemented corrective actions to resolve the problem
before this evaluation. The findings did not indicate that similar problems ~
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might exist in other control boxes at WBN or other plants because vendor
supplied equipment was built to applicable industry standards. On this basis,
no evaluations for the other plants were necessary. [Evaluation process steps
used: a, b, c, e, f, h]

Reference to support the finding:

WBN: 4.26, 6.20, 7.10, 8.01

4.1.4 480 V Bus Inside Unlocked Panel Ooor - Element 235.6

The design and construction features of 480 V motor. control centers (MCCs) at
WBN are in accordance with industry standards. These features combined with
existing TVA procedures for equipment'ccess are sufficient to prevent
unauthorized personnel access to energized equipment. The concerns were
evaluated for WBN and were found not to be val.id. Because the MCCs of the
other plants were constructed in accordance with the same industry standards
as those at WBN, and the concern was found not to be valid at WBN, no
evaluations were necessary for the other plants. [Evaluation process steps
used: a, b, c, f,h].
References to support the finding:

WBN: 3.15', 8.01, 8.02, 8.03, 9.51

4.1.5 Emergency Lighting Improperly Wired - Element 235.7

The design of the WBN emergency lighting system allows for sufficient
illumination levels should one or more of its circuit conductors be
de-enerqized. Ouring such an event, the lighting level, is adequate for safe
personnel egress, in agreement with FSAR Section 9.5.3 (Ref. 1.04). The
concern was specific to WBN and was found not to be valid. Because there was
no indication that the concern would be valid at any. of the other plants, no
further evaluations were necessary. [Evaluation process steps used: a, b, c,
d. f~ hl

Reference to support the finding:

WBN: 1.04, 4.27, 7. 11

4. 1.6 480 V Power Receptacles Use of Incorrect Wire Size, Unsafe-
Element 235.10

It was verified for WBN that the terminals of the receptacles accept f2 AWG

wire and that the correct wire size was used. The concern was found not to be
valid. Because of the generic nature of the termination capability of the
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receptacle, and on the basis of the result of verification at WBN, no
evaluations were necessary for the other plants. [Eva'luation proceSs Steps
used: a, b, c, e,, 1', 9, h]

References to support the f indings:

WBN: 3.08, 3.09, 8„01, 9.2l?, 9.52

4.2 ~Sstems Design

4.2.1 Access to Equipment - Element 234.0

Equipment accessibility is part of engineering's design activities that
require coordination bIetween the engineeringl discipline and constructiOn
organizations to avoid potential problems ih installing, testing, maintaining
and removing equipment. The issue evaluated for WBNI involves electrical
equipment because the employee concern indicates that a cable tr aj and its
hangers had to be cut out, to remove a chiller motor. The evaluation team
confirmed that there is congestion whe~e all the chiller motorS are located.
The general condition of ma'intenance accessibi'iity problems, resulting ~from ~

design inadequacies„ was substantiated. This evaluation was based on Concern
EX-85-1 40-001, whicII specifically addressed WBN . For a generic evaluation of
the accessibility issue, refer to Subcategory Report 30500 (Ref. 9.29).''
[Evaluation process steps u. ed:. a, c, e, f,, h]

4.2.2 Exposed 480 'V Bus at Panel Top - Element 235.,2

Lack of proper cable .entrance seals could permit water from fire
suppression'ystemsto enter energized equipment and cause a loss of function or pdwet tb

equipment required, for safe shutdown, thus jeopardizing plant safety. Cable
entries to the 480 'V MCCs .ar e properly sealed at SQN b~it not at BFN and

BLN.'he

WBN MCCs did not initially have the proper sealing. as stated 'in theI
employee concern;,however, this condition was corr ectecl by TVA before tuchis
evaluation. At BFN„ there was at least one MCC without tlhe cable seals.. The
BLN MCCs have temporary covers and/or no covers where the cable entries are;
however, this is acceptable four a plant under construction because BLN 'ha<
requirements for permanently sealing when construction is completed.
[Evaluation process steps used: a, b, c, f, g„ h]

References to support the findings:

SON: 3.05, 3.21, 6.04,, 7.03; 9.47
WBN: 3.05, 3.21, 6.,04, 7.03, 9.48
BFN: 3.05, 3.21, 5.23,, 7.03, 9.49
BLN: 3.05, 3.21, 7.03,, 7.09, 9.50
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4.2.3 Hand Switch Location - Element 235.3

The WBN design'of local control stations that control two or more valves is
~ acceptable even though one or more of the valves is not visible to the

operator at the station. There are sufficient controls and indications at the
stations for the operators to determine the valve's status without the need to
confirm this visually. Because the concern was specific to WBN and was found
not to be valid, and because such design is equally acceptable at any of the
other plants, no evaluations were necessary for the other plants. [Evaluation
process steps used: a, b, c, d, f, h]

References to support the finding:

WBN: 3.15, 9.23

4.2.4 PVC Jacketed Flexible Conduit - Element 235.8

Polyvinyl chloride (PVC) jacketed flexible conduits are used (in harsh
environment) at SON, WBN, and BFN. TVA needs to provide additional
documentation to demonstrate suitability of the PVC jacketed conduit for use
inside the containment and valve rooms. In addition, the WBN environmental
qualification (Eg) cable documentations contained several open items regarding
radiation qualification levels (peripheral finding). The documentation
problems are safety-related because cable qualification affects the adequacy
of the plants'Q program. The concern is not applicable to BLN, which uses
stainless steel flexible conduit inside containment. {Evaluation process
steps used: a, b, c, e, f, g, .h]

References to support the findings:

SON: 3.21, 4.12, 5.09, 5.10, 5.11, 5.14, 5.16, 7.04, 9.06, 9.09, 9.24
WBN: 3.21, 4.12, 4.22, 5.09, 5.10, 5.11, 5.14, 5.16, 7.04, 9.06, 9.24, 9.25
BFN: 3.21, 4. 12, 5.14, 5. 16,. 5.21, 5.22, 7.04, 9.06, 9.24

4.2.5 Malfunction of Westinghouse W-2 Switch - Element 235.11

The problem of the misleading indication of valve position when the
Westinghouse type W-2 switch malfunctions was created as a result of
implementing design changes at SgN and WBN to address NRC IE Bulletin 80-20.
The evaluation indicated that no such problems exist at BFN,and BLN. A review
of TVA's actions taken to resolve the problem indicates that TVA must take
additional steps to provide assurance that all safety-related circuits using
such switches have been identified and modified,, if necessary. In addition,
plant(s) modifications and their status were not well established to confirm
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whether or not commitments to the NRC have been met; this problem also
indicates a weakness in the organization for tracking NRC commitments. The
lack of an effective program to prevent rec~ureence of the misleading valve
indication p~oblem was also identified bkckusk n6 N'CR 'was written to cover the
extensive work required to correct the. problem. The findings are
safety-related because the W-2 switches are used in many safety-related
control circuits avid a switch malfunction can prevent automatic operation of
equipment or misleiid the operators regarding. the status of motor operated
valves. LEvaluation process .teps used:~ a', d; thr'ough kj

References to support the f'indings:

SQN: 2.12, 2..14, 4.01,
9.16, 9..17, 9.53

WBN: 2.01, 2.. 12, 2. 14,
6.11, 6„12, '6.13,
9. 55

BFN: 2.12, 2,.14, 4.01,
BLN: 2.12, 2,.14, 4.08,

4.02, 4.28, 4.,29, 6.02, 7.01, 7.06, 9.01„ 9.02, 9. 15,

2.18, 4.01, 4.,02., 4.23, 4.24, 4.:30, 4'.31, 5.24, 6.07,
7.01, 7-.06, 7„12, 9.01, 9.02, 9.'l5, 9.16„9.17, 9.54,

'.04,4.07, 9.,01, 9.02
7.19,. 9.01, 9„02

4.2.6 Bypass of The~mal Overload and'Ov'er-'Torqu'e L',imit Switches-
Elements 237.1 and 237.4

These two element evaluations were performed separately for SQN, and the
single element number„237.1, was used for WBN, i3FN, and BLN to address both
issues. The issues relate to the adequaCy 'of 'th>rmal'overload protective
devices and torque switch settings in motor operated valve (MOV)

contr'ol'ircuits,

and compliapce with NRC Regulatory Guide '(RG) 1.106 which dealS with
MOV thermal overload protection. The reiie'w df each plant's desi'gn approachfor thermal .overload protection indicated t'hat BFN 'and SQN do not bypass this
protective device in safety-related MOV circuits under accident conditions asis the case in WBN and BLN. Either approach can be acceptable. All

four'lantshave included design provisions for bypas0in'g the'torque switches in
safety-related MOVs. The des'ign approaches ar'e consistent with TVA policies
and NRC guidance, in effect duting the plant lichnsing phase, to ensure

that'unctionsof MOVs are not impaired by misapplication and/or imprope~ setting
of the thermal overload and torque swiitch components. However, problems wei-e
found in each plant's design pro|cess for impldmehti'ng 'and. satisfying TVA's
requirements and comnitments to NRC. In~ the licensing area, the design was
not accurately reflected in the SQN, WBN, and BLN FSARs concerning conformance
with RG 1. 106.. At BFN, a design change was ihit'iated to add the thermal
overload relay bypass to meet RG 1.106, which is not committed by BFN;
however, the status and basis for the'chang'e could 'not, be. established. It is
noted that the FSARs for .SQN and BLN now indicate conformance with the NRC
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branch technical position document that preceded RG 1. 106, and recent TVA
documents have referenced the RG 1.. 106 for design requirements. Therefore,
TVA needs to clarify the FSAR on the applicability of, and the degree of
conformance with, RG 1. 106. Further, discrepancies were found between valves
listed in the S(N and WBN Technical Specifications and those in other
associated documents. BFN and SON did not have documented design basis to
verify adequacy of existing thermal overload relays. Oesign basis documents
were not found at BFN, SgN, and BLN to define requirements and identify valves
requiring bypass of thermal overload relays and/or switches. Although WBN

issued a design criteria document before the ECSP evaluation, the design
criteria and the associated calculation did not include requirements for the
torque switch bypass. Lack of a design basis document contributed to the
employee concern that valves 332 and 333 at SgN and WBN did not have the
torque switch bypass. These findings are significant because it cannot be
established that all control circuits for MOVs required to function for
accident mitigation have been properly designed. {Evaluation process steps
used: a through kj

References to support the findings:

237.1 (SgN):

237.1 (WBN):

237.1 (BFN):

237.1 (BLN):

237.4 (SgN):

1. 01,
7.05,
1.05,
4. 19,
6.24,
1.07,
4. 18,
1.08,
6. 23,
1.02,

1. 03,
9. 14,
1.06,
4.20,
6. 25,
2.05;
4. 19,
2.05,
6. 29,
2.05,

2.16, 3.18, 3.41,
9. 16
1.09, 2.05, 2.07,
4.21, 4.33, 4.34,
6.26, 6.27, 7.07,
2.07, 2.13, 2.16,
4.36, 5.13, 5.26,
2.07, 2.13, 2.16,
7.15, 9.14, 9.16,
2.07, 2.13, 6.01,

2.13, 2.16, 3.03,
4.35, 5.02, 5.12,
7.08, 7. 13, 7. 14,
3.56, 4.03,. 4.10,
6.22, '6.28, 9'.14,
2.17, 4.16, 4.19,
9. 34
6.06, 7.13

4. 16,
5. 13,
9. 14,
4. 11,
9. 16
4.37,

4. 17,
6.01,
9.16, 10.8
4. 16,

5. 13,

4.05, 4.16, 4.19, 4.32, 5.13,

4.2. 7 400 to 500 Breakers Unacceptably Set - Element 237.2

The basic -issue that circuit breake~ trip ratings were improperly set is valid
for all plants. At WBN, where the problem was identified, a significant
number of circuit breakers had to be reset and a few circuit breakers were
replaced. The extent of the problem at SON, BFN, and BLN cannot be assessed
because calculations were underway but not completed at the time of the ECSP

evaluation. Completion of the calculations by the plants as required by TVA

policy memos PM86-02 and PM86-18 (both documents were issued subsequent to the
employee concern), will determine if circuit breakers need to be reset or
replaced. TVA's design standard and/or design guide lack application
information for fault protection of small motor s and contain ambiguous
directions on the applicability of the National Electrical Code (NEC) for
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small motor circuit protection. This laick of guidance and verifying
calculations support the employee concern that the selection and methbds of
circuit breaker settings were poor,. Compliance 'with the NEC is

not.mand'atory'or

utilities; however, because TVA documents reference this code in whole or
part, a clear'definition oF compliance is essentia'I to provide guidanCe to
designers.

The, related issue that fuses are improperly selected for valve oper'ators, 'was
,'eviewedfor all plants and found valid at SQN, iWBN, and BFN. The fuse

selection process was not documented to prOvide 'a basis for'he selection Or
to demonstrate that the full range of short, c'irc'uit protection exists for She
valve motor circuits.

The findings require corrective actions 'and a'e .significant in that improper
settings and seilection of circuit protedtive deVices can cause unacceptable
consequences in the electric power system and in the loaris they serve. The
results can be unacceptable when one or'more protective 'devices

(circuit'reakeror fuses) in a circuit operate grerhaturely or, in the other case, fail
to operate during abnormal and fault corlditio'ns,'hus causing loss of
equipment served or challenges to the integrity 'of the power supply.
]Evaluation process steps used: a through k]

V

References to support the Findings:

SQN:

WBH

BFN

BLN:

1.01, 2.16„3.01,
9.04, 9.05„9.08
2.04, 2.16„ 3.06,
6.09, 6. 10„ 6. 16,
2. 16, 3.06„ 3.07,
9.26, 9.27
2. 16, 3.04„ 3.06,
5.17, 7.16„7.17',

3.07, 3.113, 4.16,
6. 17, 6.21, 7.02,
3.13, 4.16, 4.19,

4I.19, 5.06, 5.17, 5.18,
8101, 9.03, 9.05, '9.15
5420, 5.25, 5.26, 8.01,

5.19) 6.08,

9.03) 9.05,

3a07, 3.13, 3.17,
7.18, 8.01, 9.03,

3.57, 4.1~), 4.16, 4.19, 5v05)
9I.05, 9.32, 9.33, '9.35

5.07,

3.0', 3.07, 3.13, 4I16, 4.19, 7.02, '7.05, 8.01) 9.03,

4.2.8 Gassing iof Current Transformer's ''lement 237.6

TVA and other'tilities are experiencing gassing in high voltage, oi,l-filled,
current transformers (Cls). Thiis type df ~ quiprr3ent is used in the switchyards
at SQN, WBN, BFH, and SLN. Although there'ha's riot been a significant number
of destructive fai lures at the four plants, WBN has implemented steps to
replace the equipment with a non-oil-fi lle<1 type CT to predlude occ:urren'ce of
the, gassing problem. TVA also has impldnnehted ann on-line monitoring programto detect gas levels within the oil-filled CT. and a safety program to
establish precautions to be. followed by'perso'nnel ~orking near or monitoririg
the equipment. Oil sampling of CTs requires planned outages and switchyard
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configuration changes to provide safe access to the CTs; thus the specific
employee concern'regarding outages is valid. However, these preplanned
activities are permissible during plant operations for a limited period
without a reduction in plant safety, if they are conducted in accordance with
the plant's technical specifications. In addition, these high voltage CTs are
nonsafety-related equipment and failure of one does not affect the plant's
abi-lity to safely shut down with,power from the remaining onsite power
source(s). Therefore, the issue is not safety related and TVA's CT monitoring
program is an acceptable solution for preventing destructive failures of the
oil-filled CTs. [Evaluation process steps. used: a, b, and e through h]

References to support the findings:

SON: 2. 19, 3.29, 4.06, 6.05, 9.21, 9.56, 9.57
WBN: 2.19, 3.30', 4.06, 6.18, 6.19, 9.21, 9.56, 9.57
BFN: 2. 19, 4.06, 4. 14, 4.38, 9.21, 9.56, 9.57
BLN: 2.19, 3.31, 4'06, 4.38, 9-21, 9.56, 9.57

4.2.9 Inadequate Splicing and Termination Practices and Procedures-
Element 241.1

This element addresses issues relating to cable splices located underground.
The issues are safety-related because improper splices can cause failures of
safety-related cables located in manholes when flooding occurs, thereby
causing a 1'oss of'unction of safety-related equipment served. A review of
TVA documents indicates that current procedures, standards, and instructions
on making qualified cable splices are sufficient.. However, not all of the,
current requirements were in place at BFN because its construction preceded
the development of some requi rements. The few requirements that were put in
place then are considered. acceptable. It was found that SgN, BFN, and BLN
have inadequate records on splices made and their locations .for verification
of proper installation. NRC IE Infongation Notice 86-53 notifies licensees of
improper installation of heat shrinkable tubing (Raychem) over electrical
splices. The evaluators found that .SON, WBN, and BLN 'had not established a
program to review the adequacy of installed splices in manholes as a part of
the information notice review. TVA had identified the heat shrink tubing
problem at BFN as a restart item, and closure of corrective action there will
resolve the potential problem of inadequately installed splices. In addition,
it was found that WBN used improper connectors in 6.9'V cable splices, and a
nonconformance report was issued to address the problem. Although each plant
is designed to accoaeodate a single failure through use of redundant cables in
separate underground duct banks or cable runs, multiple cable splice failures
could occur because of improper splices. For that reason, and because records
on splices made for verification of proper splice installations are
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inadequate, thermae is no assurance that multiple cable splice failures cannot
occur. Thus, corrective action is required. LEvaluation process steps
used: a through i]
References to suipport the findings:

SQN: 1.01, 2.'I5,
9.12, 9.24

MBN: 2. 15,, 3. 10,
BFN: 2.15, 3.'i0,
BLN: 2. 15% 3. 10,

3o02„ 3 '0, 3. 11, 3. 12,'.'20,'n23', 9 ~ 34, 3.53, 3 '8, 4+39. ~

3 ll >, 3 12 3 ~ 20> 4 13 5,03 . 5n29 9 28 9 ~ 58
3.11„, 3.12',, 3.20, 3.37, 9.28
3. 11„ '3. 12, 3.20, 3.39, 3;-50, 3.52, 5.08, 5.27, 5.30, 9.28

4.2.10 Crimp Connections - Element 241.2

The basic issue is that the. use of terminal lugs designed for stranded
conductors but i,nstal1led on solid conductors results in reduced
current-carrying capacity of the connecttion. This condition was found at SQN,
MBN, and BFN, but not at BLN. T'ltA had iden'tified the problem and initiated
corrective action before this evaluation,. TVA discovered that a vendor had
incorrectly used the terminal lugs in some instrument racks and that TVA's
procedures did not provide sufficient guideliries in the application of crimp
terminal lugs., The procedure problem had bee~i corrected by TVA, but
corrective action, consisting of reworkihg the tt'rminal lugs, is not yet
complete at SQN and MBN. BFN was requirr d 'by ex'istingi plociedures to perform a
.review of the problem„but the review haS not been completed. The findings
are safety-re'lated and potentiial ly affect, the performance of safety-related
circuits, unless corrective actions are |'ompldted. [Evaluation process steps
used: a, b, c, e, f, g, h]

References to support the findings:

iIi

SQN: 3.20,
MBN: 3.20,
BFN: 3.20,
BLN: 3.20,

3 ~
23'e4

2p
3.32,
3.32,

3-32
3.23'„
3. 38„
4.09„

3.35,
3.36,
5.04,
5.04,

5.04, 5.14, 5.15, 6,.03, 9.07, 9.10, 9.20, 9.59
3 ~ 59~ 5 ~ 04'~ ~ 5 ~15~~ 6n 14'~ 6 15~ 9 18' 20
!i. 1!5, 5.28, ~ 9.~18,'<20
!i. 1,'5,, 9.07, ~ 9.20 ~

4.2.11 Megger Tests on Low Voltage Cables ~ Element 241.3

Megger or insulation resistance tests are performed on low voltage cables at
all plants. Although there are no industry requirements for such tests, TVA
has established appropriate requirements fo'r the'tests during construction and
subsequent modification work in operating pladts„Furthermore, a review of
existing records at each plant shows that test,ing has been performed as
required by TVA. Therefore, the issue is not valid. LEvaluation process
steps used: a, b, e, f, g, h]
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References to support the findings:

SOH: 3.19, 3.20, 3.23,
WBN: 3.20, 3.22, 3.46,
BFN: 3.20, 3.25, 3.26,
BLN: 3.20, 3.39, 3.50,

3. 24,
3.47,
3. 49,
3. 51,

3.33, 3.60
3.48% 3.60
3. 60
3.52, 3.60

4.2.12 Amphenol Connectors - Element 241.4

The connectors were furnished as part of the standby diesel generators (0/Gs)
at SOH, WBN, and BFN. TVA discovered that the installation method of the
connectors was inadequate at SAN, as the result of mismatched pipe threads,
resulted in loose electrical connections causing one 0/G to respond
incorrectly during testing. This deficiency was corrected by TVA by
installing adapters at SON, and when TVA notified them of the problem, the
manufacturer issued a service bulletin to advise other users. A review of the
actions taken by BFN and WBN, in light of S(}N's problem and the service
bulletin, revealed several instances where connector s could be worked loose
with a slight movement or with hand turning of the connector assemblies. This
condition exists despite the fact that correct adapters, as recommended in the
service bulletin, have been installed at BFN and WBN. The work to install the
recommended adapters was not documented. Therefore, additional corrective
actions are required at BFN and WBN to prevent the occurrence of the problem
of the 0/Gs not performing as required. The vendor of the diesel generator
for BLN is not the same as for SON, MBN, and BFN. Therefore, the concern is
not applicable to BLN. [Evaluation process steps used: a through h]

References to supoort the findings:

SON: 2.02, 2.03, 3.23, 3.40, 3.61, 9. 19
WRH: 2.02, 3.42, 3.43, 9. 19, 9.39, 9.41, 9.63
BFN: 2.02, 3.44, 3.45, 9.19, 9.40, 9.42 .

4.2.13 Wire Corrosion in Containment Penetrations - Element 241.5

This element addresses the concern that corrosion of penetration wiring and
deterioration of sealant material could nesult from environmental effects and
this could cause a breakdown in the integrity of electrical containment
oenetrations. The concern was not substantiated at WBN, SON, and BLN because
existing documents and walkdowns did not indicate that the plants'ontainment
penetrations, have the described problem. However, TVA discovered a problem at
WBN not directly related. This problem involves crazing or cracking of
sealant material in penetrations manufactured by Conax. The manufacturer
(Ref. 9.60) has determined that this problem does not affect the performance
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of penetrations and, therefore, no corrective action is required., TVA has
implemented an inspection on unit 1 penetrations at WBN to addre;s
environmental qu,alification (EQ) deficiencies not. related to the concern„ and
the absence of unit 2 inspection has been identified for TVA resolution
(peripheral fiinding). In addition, the evaluators found that BFN has EQ
deficiencies requiring corrective action; these are ( 1) the lack of thermal
and radiation te.st data to demonstrate qlialification of connectors used with
Physical Sciences Corp. penetrations, (2) failur~ to include in the EQ program
the nonclass 1E penetrations that, are pat t of the containment pressure
boundary, and (3) the EQ binders to date do, not cover unit, 1 and 3
penetrations (peripheral finding). These additi~)nal finiiings are safety
related. LEvaluation process steps used< ~a, ~and c through g]

References to support the findings:

SQN: 2.11, 5.01,
WBN: 2.11; 5.01,
BFN: 2.06, 2.08%
BLN: 2.11, 5.01,

9. 11,,
5. 31,,
2.09,,
9. 11

9.60
9.11, 9.61, 9.62
2.10, 5.01, 5.22, 9.11, 9.30

4.3 ~Sumnar . of Subcateuory Fi'ndinoa

A list of the classifiied findi'ngs is provided in Table 1. Class A and 8
. findings indicatte there is no problem and that corrective action is. not
required. Class C, Oe and E findinqs require corrective actions. The
corrective action class, defined in'thie Glossary Suipplement, is identified in
the table by the numeral combined with the finding class.,

The suranary of. findings by classification is given in Table 2. Where more
than one corrective action is identified, in Table 1 for a sinqle findinq
(e.g., Element 237.4, Finding b),, Table 2 counts only a single
classification. Thus Table 2 identifies one findinq For each issue
evaluated. Of the llg findings identified in Table 1, 59 require no
corrective action. Of the remaininq 60 findidgs~, ten had corrective acti'onS
initiated before the ECTG evaluation, 42'ha'd new'corrective

actions'dentified,and eight were peripheral findings that required corrective
action. From this table, it can be seen~that at Watts Bar, where all of the
findings were originated, 20 findings out of a, total of 37 were found to be
valid and requirtad corrective action, and f'ivd of'hose 20 had corrective
action initiated before the ECTG evaluation.

i
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5. CORRECTIVE ACTIONS

The general areas of corrective action are described below for each element
reviewed for this subcategory. Table 1 identifies the elements that have
findings requiring corrective action. The corrective action descriptions in
Table 3 are, a condensation of the more detailed information provided in
Attachnent B. The plant requiring corrective action is indicated by the
Corrective Action Tracking Oocument (CATO) column, where the applicable plant
is identified,within the CATO number. This section presents the required
corrective actions only to provide an overview of the resolutions of the
problems that were identified.

5. 1 Access to Equipment - Element 234.0

The corrective actions required for the resolution of the generic
accessibility problems are discussed in Subcategory Report 30500 (Ref. 9.29).

5.2 480V Power Receptacles Unsafe - Element 235. 1

TVA revised the master bill of materials to specify acceptable mating plugs.
No further corrective action is requi.red.

5.3 Exposed 480V Bus at Panel To - Element 235.2

As a,result of the employee concern, WBN sealed cable entry area openings to
prevent water from entering 480 V motor control centers through the cable
entry area, and issued a detailed drawing to cover the installation. BFN has
committed to performing similar actions before restart and has documented the
deficiency in a CARR (Ref. 5.23).

5.4 PVC Jacketed Flexible Conduit - Element 235.8

WRN has stated in its corrective action plan that the PVC jacketed conduit is
not required to be qualified for the harsh environment and no beta radiation
reduction by the conduit is taken into account for qualifying cables. The
evaluation team finds the WBN position acceptable after review of the Eg cable
binder. To resolve open items found in the WBN cable binders, WBN has issued
a new procedure that controls the Eg program and resolution of open items.
SON completed an analysis to justify the use of PVC jacketed flexible conduit
in a harsh environment. The analysis takes into account the beta radiation
reduction by the flexible conduit with PVC jacket. BFN will complete an
environmental qualification documentation package (EOOP) to justify that beta
radiation reduction by the PVC jacket of the flexible conduit is not required;
however, it may take into account the radiation reduction by the flexible
conduit without the PVC jacket.
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5.5 Malfunction of Westinghouse W-2 Switch - Element 235.11

Before. restart, SQN wi'll: (1) identify all W-2 switches used in
safety-related circuits; (2) review each applicatilon to ensure switch
malfunction will be detectable by the operators; (3) advise operators of
effect on control board status lights duei to switch malfunctiori; and
(4) revise drawings to prevent recurrence of the misleading indication
problem. After restart, SQN.will: (1) update, if required, the response to
NRC Bulletin 80-20 (Ref. 2.12):; (2) ensure that all W-2 switch circuits. are
identified and modified; and (3) prevent recurrence of the problem by clo.ing
the CAQR issued in response to the findinigs. WBN's action will be similar to
SQN's except that SQN's before-restart items ( 1) and (2) are not applicable.

5.6 B pass of Thermal Overload and Over-Tor ue Limit Switches -
Elements'1

and F37.4

To accurately reflect the design in the FSAR, SQN, WBN,, and BLN have committed
'o

provide an 1-SAR update fair compliance with Regulatory Guide 1.106
(Ref. 2.16). Oesign basis documents will be issued for SQN, BFN, and BLN

to'efinerequirements for compiliance with the iregulatory guide and for the
torque switch bypass design; The documents have been issued at WBN, but one
(a calculation), while estabilishing requirements for thermal .overload delay
bypass, did not include torque switch bypass, and this wi'll be corrected. SQN
and WBN will take action to ensure that the valved liisted in the Technica11
Specifications are consistent with those, in the design documents for thermal
overload protection. BFN will cancel. ECN L2071, which was initiated to add
the thermal overload relay biypass to meet the regulatory guide (BFN is not
coamitted to the regulatory guide). Alsoi, BiFNiindicates that valves required
for accident mitigation will have a hardwired bypass of the thermal overload
relay and other active valves ivill have oversized therttial overload heaters
installed. The adeciuacy of existing thermal overload bieaters at SQN and BFN
will -be demonstrated by calculations; at BFN, this demonstration will be part
of the action required by SCR BFNEEB8536 (Ref. i5.26). In addition, bot'h

SQN'nd

WBN will perform a drawing review to ver'ify that'l'1 the valve's that
require torque switch bypass do have them', a'nd'WBN will include verification
of thermal overload relay bypass as well. BFN indicates that a review was
performed in 1983 and the NRC inspections of this review in 1985 determined
that no additional fol'iowup is neieded. BLN will issue a design basis d'ocument '.

to resolve the present discrepancies on torque sw$ tc'h and'thermal overload
relay bypasses, and wi'll revise diesign output documents as appropriate to
comply with the established design basis. TVA wi'll revise the standard
drawings to clarify the tiorque switch bypass for MOV's. '
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5.7 400 to 500 Breakers Unacce tabl Set - Element 237.2

All plants will have calculations to document the adequacy of breaker trip
settings and/or thermal overload relays in circuits to verify proper
coordination of the overcurrent protective devices. The calculations are
being or will be prepared as .required by recently established TVA Electrical
Engineering Branch policies. TVA will revise the applicable design standard
and design guide to provide criteria for fault protection of small motors and
will clarify conformance with the NEC (Ref. 8.01). SQN and BLN will revise
applicable design criteria to require that exceptions to established criteria
have documented justifications. In addition, SQN, WBN, and BFN will have
calculations to document the adequacy of fuses used in circuits such as for
valves to demonstrate that the full range of short circuit protection exists.

5.8 Gassin of Current Transformers - Element 237.6

TVA will complete the previously established diagnostic testing and monitoring
programs. WBN is in the process of replacing the oil-filled CTs with SF6
insulated CTs. This replacement is to be completed before the unit 1 fuel
load date.

5.9 Inade uate Splicin and Termination Practices and Procedures-
ement

To provide assurance that all splices subject to flooding are adequate, each
plant has coranitted to verify the adequacy of such splices. 'This would
include a review for improperly installed splices as noted in HRC Information
Notice 86-53 (Ref. 2.15). To provide records of splices made, SQN, BFH, and
BLH have committed to document the cable splice materials and identify all
splices and their locations. WBN has indicated that the inspection for
inadequate 6.9 kV cable splices wi 11 include units 1 and 2, and systems common
to both units.. SQN, WBN, and BLN will correct the deficiencies regarding the
operation of sump pumps and will .improve the maintenance of electrical
manholes.

5. 10 Crimp Connections - Element 241.2

The problem of using incorrect terminal lugs on solid conductors is addressed
by reworking (replacing or soldering) the lugs at SQN, WBN, and BFN. SQN

intends to rework all installations except where engineering analysis shows
that a failure would not be a safety concern. WBN indicates that rework is
already in process to correct installations in both units. BFH indicates that
rework will be dependent on the results of the walkdown inspections to be
performed on solenoid'alve circuits, and that other types of circuits were
found not to have this problem. No corrective action is required at BLN.
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5.11 ~nm hanoi Connector. - Element 241.4

To ensure that .the connectors in the BFN and MBN diesel generator s will ~not
become loose, TVA commits to: (1I) investigate ~easons for the loIoseness
including review for posssible deficiencies in design or procurement
requirements for safety-related equipment subject to vibration and
(2) document in a condition adverse to quality report any deficiencies found.

5. 12 Mire Corrosion in Containment Penetratio'ns '- Element 241.5

To complete resolution of envi'ronmental'qualification deficiencies found in
containment penetrations, WBN has committed to Complete the inspection of
unit 2,penetrations. To resolve the problem of 'a lack of qualification dat'.a
on .the connectors associ'ated with the Phys'ica'1 Science Corp. penetrations, BFN
committed to replace such,.penetrations in saf'ety-related service

with'ualifiedpenetrations. Therefore, a supplemhntarv r'esponse to IE Bulletin
77-05/77-05A (Refs. 2.08 and 2.09) will not be required., BFN indicaths ~that
all electrical penetratiions, including those .made by Physical ScienceS, 'haVe

'eenqualified to maintain the containmdnt pressure boundary integrity under
design basis event and documentation is 'in'h'e files. BFN also committed to
include the units 1 and 3 penetr ations in the EO program which has beAn
started to meet all 10 CFR 50.4g requiremehts'.

5. 13 Corrective Action F'lans

In all cases, the evaluation team found the corrective action plans to be
acceptable tai resolve the Findingsm

6. CAUSES

Table 3 identifIies the cause for each prob'lem requiring cor rective action. In
general, for each corrective action, 'the mOst'mportaht cause is identified;
however, in some instances it was felt that. if'he problem 'was the result df h
combination of causes, each cause should be idenItified. The totals from
Table 3 show that the causes are diverse ih the management and design'pr'oce',ss
effectiveness areas, with a few in the technical adequacy area. The basis for
this observat,ion is discus:sed below.

6.1 ~Mana ament EFFectiveness

"Fragmented Organization," Inadequate Comrhun'icaItiOns," and "l.ack df
'anagementAttention" are identified in 'Table' 'as'frequent contributors to

the findings. F'r example, these causes led to a fragmented approach to the
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review for compliance with commitments made on IE Bulletin 80-20 and licensing
documents not reflecting design; delays in actions taken to resolve cable
splicing and connectors; and the lack of management attention regarding
environmental qualification problem of penetrations. In particular,
"Fragmented Organization," though it is not the sole cause identified for the
findings in elements 235.11 and 237.1, is viewed as a problem in the licensing
area because it could not be established that TVA commitments relative to IE
Bulletin 80-20 have been reflected in the actual design and that the thermal
overload protection design for MOVs is reflective of the commitments made in
the plants'SARs and technical specifications. The corrective actions
committed to should aid in improving this area.

6.2 Oesi n Process Effectiveness

In general, the design process was not well documented. Instances were found
where lack of design basis, calculations, and documentation contributed to
some uncertainty regarding the design process. For example, these instances
appeared in the elements concerning thermal overload protection of
motor-operated valves (237. 1) and circuit breakers (237.2). In addition, the
lack of proper sealing of cable entrances (235.2) is viewed as not meetinq
TVA's electrical desiqn standard requirements for protection of electrical
equipment from water damage. Completion of TVA's corrective actions should
remove the uncertainty and provide the needed direction to have design
requirements accurately reflected in design output documents.

As a result of the fragmented enqineerinq organization, there was no
centralized/uniform tracking or logging system for electrical calculations.
This condition significantly reduced the effectiveness of desiqn and desiqn
verification to ensure compliance with the established design basis. It also
caused the lack of proper coordination between design basis documents
(standards, guides, design criteria, project instructions, quality information
request/release (AIR), special engineering procedures, etc.). "

The.
applicability of these design basis documents to a particular electrical
system was not well organized. The lack of complete interface references in
these documents made it difficult and ineffective to ensure complete design
verification. In particular, this condition significantly hindered the
designer in listing properly all the essential references in the calculations
needed to identify. design basis and commitments.

6.3 Technical Ade uac

In general, the system designs and related equipment installations were not
adequately documented to verify that the design basis and commitments have
been met in the actual installations. This inadequacy was found in the review
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of the issues relating to Westinghouse W-2 switches, thermal overload
selection, and torque switch bypass design for MOVs, selection of overcurrent
protective devices, and cable splices. This resulted mostly from the lack of
design process effectiveness discussed in Section 6.2.

6.4 Generic Causes

Supplementary to the causes of negative. findings identified in Table 3, the
following generic causes provide additiona'i linkage from the findings to the
corrective actions,.

6.4. 1 Oesign and Oesign Basis Oevelopment

The electrical design period of the individual units of the four nuclear
plants extends to more than 20 years. Within this time span, significant
changes were adopted to the licensing requirements and to the design bas'is

'ocumentscontrqlled inside and outside the TVA organization. The actual
design of the uriits impl,emented the design basis v~<liid at that time, but the
adjustment to the changiing requirement had its limitation. At the earliest
time of design development, a very limited number of YVA controlled design
basis documents (design standards, critdria, gui'des) were available for
nuclear design. The ori,ginal design waS mOstly baSed on general induStry
standards and engineering practices. Documentation of conformance to the
design basis was very limited.

6.4.2 Oesign Basis Oocumentation

On the baSiS Of the abOVe reaSOnS, -it iS net pOSSible'O SuppOrt the
Ori'gir'~al'esign

with adequate documentation, as rteq6ired Itoday, without reevaluating
the present plant configuration, and reconstruct,ing the past design basis and
evaluating their validity in view of the present requirements. A

'signif'icant'umber

of findings were caused by the lkck of this~document:ation.

6.4.3 Fragmented Engineering ~
I

The evolution of nuclear'ower plant electrical design during the past, 20
years in TVA made it unavoidable that the designs of the individual plant
units do not follow the same design basis. The responsibilities of'roject
Engineering personnel and the Engineering Branches were not well defined.
This made the engineering design basis fragmented. TVA had no centralized
organization to provide uniform design basis or proper'ly document

sighif'ica'nt'eviationsfrom a uniform design basis, 'as'represented by the ONE design
standards andI guides. lhi.s fragmented engineering method is reflected i'n a

ilI
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significant numbe~ of findings. It also surfaces in having different
corrective actions to resolve the basically same finding for each plant, in
line with the applicable design basis.

6.4.4 Fragmented Oesign Basis Oocuments

TVA design basis documents were developed at more than one organization level
and over a long time period. The number of design basis documents applicable
to a specific design area increased to such a level (design standard,
criteria, guide, project instruction, quality information request/release,
policy memo, etc.), that without centralized coordination (from a designer's
point of view) it is hardly possible to identify all design, basis documents
applicable to a specific design. The fragme'nted nature of this document group
makes it difficult for the designer to identify all applicable design basis to
a specific calculation, assure conformance, and proper reference. These
design basis -documents do not have coordinated interfacing references to
establish applicability and assure traceabi lity. In addition, deviations by
the individual plant unit design from the generic ONE design basis documents
were not adequately documented in the original/early design period.

7. COLLECTIVE SIGNIFICANCE

7.1 Collective Si nificance of Causes

As can be seen from the significance columns of Table 3, a number of actions
are judged to have potential design margin or hardware changes. The lack of
clear documentation that the PVC-jacketed conduit and its cables are gualified
for the harsh environment of the containment, raises questions whether the
safety-related components connected to them can perform, after long-term
exposure, to mitigate potential accidents. The lack of a clear demonstration
that motor-operated valves have the proper thermal overload protection and
torque switch bypass design indicates that there is a potential for more than
one valve of different safety-related systems to fail. to operate properly for
accident mitigation. Similar ly, improperly selected circuit breakers and
fuses create the potential for losing more than one safety-related power
system and its loads. Problems in the cable termination and splicing areas
are associated with safety-related systems, and inadequate cable connections
could affect more than one safety-related system's performance during normal
and abnormal plant operations. The safety significance of these issues cannot
be determined until the associated identifications and inspections are
completed.
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The lack of a centralized/uniform logging and'racking system for calculations
and the- incomplete interface referencing and coordination of design basis
documents reduced the. effectiveness of 1:he design and design verification
processes. It also decreased the assurance thai: the completed design~ was in

'ullcompliance with the design basis aiid commitments, and caused del~ays in
closing out problems by timely corrective action.

The personnel safety issues were found not to be problems that would endanger
personnel performing maintenance activities in or around energized equipment,
provided established sa1Fety procedures are adhered to.

Several of the systems design issues were found to be technically significant
and could have impacted plant safety. These are being resolved by TVA's
corrective actions. Although TVA's cori.ectiVe actions adequately address the
specific findings identified at the eler1ienit level,'t iS believed that broader
issues need to l~e addressed. These issues relate to: the adequacy of
technical guidance from the Electrical B~anch chief engineer to the project
design personnel; monitoring of the design process to determine if design
standards, criteria, and guides, are cooddihated properly and used effhctivkly;
whether the design veri<Fication is satisfactory; exchange of experienCe

~amOng'itesor projects and outside .industry groups; and managing the interfade Aith
NRC to assure identification and appropriate action on safety issues.

7.2 Resoluti'ons of Causes

The significant findings and their corr0ctive actions indicate improvements
are needed in the areas of .design basis„ design. process, and licensing.,~ TVA

'asdeveloped a Corporate Nuclear Performance Plan (CNPF', Ref. 9.37) to
correct programmatic and management deficiencies that have contnibuted t'o

ithe'oordirection and control of TVA's nucleai activi ties.
The following paragraphs highlight established CNPP programs which ark
expected to i'esolve the inadequacies identified in this report and, when
properly implemented, to prevent recurrence.

o Consolidation of Responsibi li ~ The,responsibi'iity for all n'uclear
engineering actsvitsesMas e .n Consolidated in the Oivision o'

Nuclear Engineering (ONE); thk dtvisidn 'is 'accountable. for all
technical adequacy. The engineering for each nuclear plant is
assigned to a project engineeit, loc'atdd 5t 'thd plant site, who
ensures that technical direction pi ovided by the chief discipline
engineers is 1'ollowed for project viol k. 'Th'is 'est;abl'ishes clea'r
liiies of authority and responsibility for nuclear engineering
activities. Technica'I direction and Weviews. for all projects will
emanate from one source, the i'esj>onsible techniical branch of ONE~

e
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o Oesi n Basis and Verification - The development of the design basis
document as a sing e source is established by NEP-3.2. Its
technical adequacy, correctness, and completeness are ensured by the
Oesign Baseline and Verification Program..

o En ineerin Assur ance EA - The EA organization is established
.wit in t e N . ts unctions include:

Issuing and controlling quality-related NE procedures

Verifying that engineering procedures properly, interface

Conducting audits to assess compliance with NE procedures

Conducting in-depth audits to assess the technical adequacy of
engineering work, including design basis and verification

o Nuclear Procedures - The Nuclear Procedures Branch (NPB) will
restructure t e procedure system and assure that nuclear procedures
are in place. It will revise procedures at each site to correct
document deficiencies to reflect the new organization and the
installed plant modifications.

o Mana ement Information S stem - The responsibility of the Management
n ormation ystem is to develop and maintain a data base for design

and configuration control, technical and construction information,
testing, maintenance, and operation support. The system will ensu~e
that huclear activities will be adequately integrated and performed
in a timely manner.

o Commitment Trackin - The Corporate Commitment Tracking System
wi provi e an integrated data base to track all formal

commitments made to 'the NRC in order to ensure that all licensing
commitments will be'met.

o Corrective Action Pro ram - The Tracking and Reporting of Open Items
system contains provisions for'timely resolution of

conditions adverse to quality (CAg); it is implementing a
centralized system to track CAgs and assess their significance.
This will ensure that each. CA/ will be individually analyzed to
determine its root cause and to recommend action to remedy that
cause. It informs the management of any significant CA/ and any
adverse trend.
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o Nuclear~O~erat~iin Ex~erience Review 'Pro ram - Under this program,
sigri7Ficant pniiTems or events is ento >ed at other nuclear plants by
NRC, INPO, NSSS vendors, and others, and significant events
'identified at TVA's nuclear plants Hill be made the subject of

'an'xperiencereview report. A, corporate nuclear experience data 'base
's

being developed -to 'interface w>th all facets of the TVA
nuclear'rgainization.The program will, prov'ide means for developingi

remedial or preventive action for those p> oblems which are
determined to be applicable to TVA's nuclear plants.

In addition to'he above programs establiished by the CNPP, TVA-ON'E implemented
(Refs. 3.54 and 4.25) a comprehensive calcu'latiori status tracking system, the
Calculation Cross Reference Infor~ation System (CCRXS). The system will trhcki
calculations supporting engineering design outputs and interactions between
calculations and modifications. Features of'he CCRIS include integration df

'alculationsfrom the four iONE technical branches, identification of analyses
required to support design. changes, and identification of interface lirrks
between calculat.ions.

7. 3 ~Summar

Consolidatin'g and centralizing nuclear engineering activities with clearl'y
defirIed responsibility and author ity should'sSure improved technical
direction and design rev.iews. In additiOn, TVA Will strengthen the licensing
process for assuring timely, complete, and techni'ca1lly adequate

licensing'ubmittalsfor all plants, and -wiIll improve conrnunications with the NRC. The
strengthened role of QA and the Engineeri'ng'Assur'ance organizations will
improve the monitoring of techinical performance, identification of problems,
and bringing about of resolutions through feedback to Eng'ineer'ing.Management.
The TVA CNPP (Ref. 9.37) addresses all of these i'ssrres through the
restructuring of TVA's organization and the'~lementation of the above-listed
proqrams. These issues will be re-examirred from a wider perspective at the
Engineering Caitegory level.
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TABLE 1

CLASSIFICATION OF FINOINGS ANO CORRECTIVE ACTIONS

Element

234.0 Access to Equipment

Issue/
~l~sn sn **

Finding/Corrective
Action Class*

8 'W

235. 1

235.2

235.3

235. 4

235. 5

235. 6

235. 7

235.'8

480 V Power Receptacles Unsafe a
b

Exposed 480 V Bus
at Panel Top

Hand Switch Location
Violates Regulatory
Requirements

Exposed HV Cable Routed
without Raceway

Low Voltage and High
Voltage Termination

Exposed 480 V Bus Inside
Unlocked Panel Ooor

Emergency Lighting
Improperly Wired

PVC Jacketed Flexible Conduit a
b

A A A A
E3

A Cl 01', 8

A
Cl

A
A

05 05 8
E6 E2 E5

235.10 480 V Power Receptacles
Use of Incorrect Wire
Size, Unsafe

235. 11 Malfunction of Westinghouse a
W-2 Switch

03 03 A
04 06
06

* Explanation of classes is on last page of table.
** Oefined for each plant in Attachment B.
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Element

lABLE 1 ( Cont'd)

Issue/
l~lsnBin ~

Finding/Corrective
Action Class*

237.1 Bypass- of Thermal Overload
and Over-Torqiue Limit, Switches b

03
03
05
05

03 A 03
Cl A A

03 03 03
05 05
06 06

237..2 400-.'iOO Breakers
Unacceptably Set

237.4 Bypass of Over.-Torque
Limit Switches
(SgN only)

237.6 Gassing of Current
Transformers

a
b
(1

d
e
f

06 06 06 06'03'3 03 03
03 06 03 03
06 06 06 A
06 03

Cl
03

'5'6

8 8' . 8
8, 8 8 8
8 8 8 8
8 8 8 8
A A A A
C6 Cl C6 C6

C6

ilI

241. l. Inadequate Splicing and
Termination Practices
and Procedures

a
b

06 06 06 06
06 06 8 06
06 06 8 06

241. 3 Megger Tests on Low
Voltage Cables

241.2 Crimp Connections Cl Cl 01 A

'A' A A A

* 'Explanation of classes is on the next'age»
** Oefined for each plant in Attachment B.
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Element

TABLE 1 (Cont'd)

Finding/Corrective
Issue/ Action Class*

~l~cn sn ~» N M N N LPI

241.4 Amphenol Connectors

241.5 Mire .Corrosion in
Containment Penetrations

a
b
c
d
e

A
A

02
02

A
A
E6

02
02

A A
A A
E6
E6
E6

*Classification of Findin s and Corrective Actions

A. Issue not valid.
No corrective action required.

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

C. I.ssue valid. Corrective action
initiated before ECTG evaluation.

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

E. Peripheral issue uncovered during ECTG

evaluation. Corrective action required.

**Oefined for each plant in Attachment B.

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

FINO INGS SUMMARY

Pl ant

Classification of Findi~ns

A. Issue not valid. No corrective
action required.

SON '8N BFN BLN

7 'l 8 9

Total

35

B. Issue valid but consequences acceptable. ~ 6 6 7 5
No corrective action requ.ired.

24

C. Issue valid. Corrective action
initiated before ECTG eva'luation.

'.

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

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

Total

8 i 5 ~

1 1

13 13 9 7

2 4 0

i 31 37. 29 22

10

42

119 ggi

28190-R20 ( 1I/23/87)
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CIUSES OF'NEGAI Vf F kOINGS ~

HANAGIHtat tf f tell vfhf'A
I 2 3 4 5 6 I

OES GN pROc($ $ FffClivfaESS
IO I I 12 13 14 15 16 Iy

F INO ING/
CORREC FIVE

ACTION

fLEH CLASS. «a

235.2 C I

CORKE C'IIVE ACIION

Seal HCC cable opcalags.
issue scaling detail
dr cuing

CAID

NVN actloa
coup lctcd

frag- ( ( (Proce-(lnadc-(
(nentcd(lnadc-(lnadc-(cures (quate (Un-
(Organ-(quatc (quate (hut (Cow- (tlaely(tact
I

(laadc-( (Engrg (Oct lgn
In«dc-( (q'cate ( Lack (Judgnt(crit/
quate (load«-(As-bit(of ( aot (Cove«It

I
I

I x

lta- ( II- (prose-(fol- (nuni- (Ncs of(of Hgt(peslgn(quate (Recon-(Oeslgn(oocu- (Not
t ion tr dures Ioued cation Issues Allen bases Calcs cll. Detail neat«d Het

lasuf.
Vcrlf St4s
Oocu- Not
neata-(Fol
t lan Ioue4

(

Signific-

( ancec of
( Corrective

Eu g /~I ~ ll
Error frror 0 H

I
I
(» I-

OI

235.4 05

ES

(Sane as above)

Justify uie of PvC 3ackctud
fIcalblc conduit

(Sane as above)

RfN Ol

SON Ol
URN Ol
gfN Ol

I
A P

E2 RCSOIVC Cable quail f1 cat IOa

opca It«as

I

p

E6 Clarify purpose oi PVC

Cnadult
SQN 02 A

235t ll 03

06

Up4atc lf Rullctla uO-20

response

SON Ol
Ngh Ol

conplctc re« lcv and ensure sON U2

all w-2 5ultch circuits am Qja 04

Ident i fifo an4 appropriately NXN 03
nod 1 I Ic4

x x

I
I
( x

I

I
A I-

04 Advise operators on ~ ffcct of SUN Ol

N-2 snitch asl function

x I
I

03

237.'I 03
237~4

Prevent rccurrcncc of «abc
Indlcatloo problca

Update FSAN and/Or iSSue

design basis to ref lect
Cnno liancc uith Regulatory
GuidC ). Idb and/Or tO 4CflaC

rcqulrenents for torque
Snitch bypaSS

SIPI OJ

SIPI 05
MRN 02
NVN 04

SUN Ol

Siya OZ

SUN Ol 123/. ~ )
NVN Ol
MNN 02
NFN Ot.
RLN Ul
ULN 02

I
I

x I

I
I I
I I

x I x

~ Ocflncd in the Glossary Supplcnent.
~'af lned In Fable I.
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Ntntstntht IFFECIIVEkl$$

CaUSES OF NE6af VE flNUINGS ~

UESIGN PROCESS fffECT VENES

TECNN ICat
acv

F INO) ldI/
CORRECTIVE

RC IION

EL EN CLa$ $ . ~ 4 CORRECTIVE ICTIUN Cnlh

10 II I I Ii I 16 ly
(Fraf- ( ( (Procc-(Inadc-( (lnadc-(
(ncntc4(Inane-(Inane-(cures (qwtc (Un- ( (lnadc-( (qwtc ( Lect (
IOrRan-(qwtc (quate (Not (Con- Itlucly(tata (qwlc (Inane-Its-bit(of
(Iaa- ( 4- )Prate-(fol- (cunt- (Rcs of(of Hst(pcslfn(qwte (Recon-IOcslqn
IlIon Itcnc ldurdl I loved lect lddl ltturtlal trn lcalve lralcv lrll In ~ Ill

Enfr0 (Ocs)0n(lnsuf. ~

Judgct(Crit/ (Ycrlf (Stds
not (Cocci t Uotu- (Not

~cnta-(fol-
~ I I ~ .. d

Oocu-
I 4

I ( SIOnlfl-
I ( cence of

( Correct lee
L44 (V 4 ( ~ ll
I Ir I 4 «4

Eat«re valera llttvd ln Id(C IIS Cl
Tcchnical Spcclflcatloas are $4N Ul
conllstcnI «Ith lbc des IQn «an uv

Ensure cclslln9 that«at $4N 0)
OVCrlOad NCalara are adCquate RFN Ol

RfN 03

I

(3)f.a) I
I
I
I
I
I

4

q(PIP

03 Revise dra«ln)s to clarify $4N 03 ()3).q)
tnrdue I«llrh hvpalt datl44

Oo v'crlfy rcqulre4 velvet have
tberual OICrlOad hypaSS (NRN)

and/or torque a«Itch bypass

(SON, URN, RFN)

$4N 03 (63)va)
NRN 0)
RFN 0$

x '6 P

03 Ettaal is« statue ot Er« I 30)l nfN Ol v I
~ l

Arcarve vc Varlfj adequaa j Of ealltlnQ
trip settings of clrcult
hrcakcrs an4/or ther«el
ovarloa4s

Dipl 4 ~

SQN 02

MSN UZ

hhu 05

RFN Ol
Rfh 04
NFN Ot
NLN al
NLN 03
II 4 41vv4 vr

,p

03 Provldc crltcrl~ for fault $4N 0)
PrOSCCLIOn Of Snail nntOrS «VN Ol

~nd clarify conforuancc «Ith NPSO)
National Elcctrlc Code IhEC) NPS 0$

Revise dcslqn crlterla to
rcqulrc attentions bc
3«as%+lcd-anedov~see---

0$
RLN Ol

06 Oocuuent adequacy of fuses
for full short clrcult
protcctlon

$4u Ul
tn(n 03

S(VN Ot
Rfat Ih

x

I
I
I

4 In thc Glossary Suppleuent ~

CC In Table I.



TAVLE 3
LSAIRIX Uf ELEHLNIS~ CORkECTIVE ACIIUNS~ AND CAUSES

SUSCATLGURV 26SUO
REVISION NUNdfkt 4

PAGE 3S UF 38

4 6

CAUSES OF NEGATIVE FINDINGS ~

I
ULSIG» PROCESS fffECTIVfNESS

d g 10 Il 12 13 lf

TEENS ICAL

ADE Z

IS 16 17

F lkDING/
CORkfCT IVE

ACTION

Etot CLASS. ~ v COkkECIIVE ACTION CATO

Frag- I I IProce-Ilnade-I
ncntedI !hade-I Inadc-!cures Iquate Iun-
Organ Iquatu Iquatu Ihot ICon- ItinelyILack

Ilnadc-
Inade- Iquatc
quate lnade-IAs-bit

Iaa-
t ion

Rccon-

c I I.
rrocc-IFol- nuni- IRes of Iof Hgt Design quate
cures le~ed catiun issues Atten hase Calc

IEngrg
Lack Itudgnt

of I not
DcstgnIDocu-
Uetall uvnted

Not
Net

~enta
on

DcsignIInsuf.
Crit/ IVcrlf
Coaal t Ioocu-

Stds
kot
Fol-
lcued frror

Vendor
frror

3 Igni f I-
cence of
Corrective
IC l
D N H

03 Et tab llSh COnp let lOn Of

changes, for replacing and/or
rcscLting circuit brcakert
and fuSet

A

237.6 Cl

241.1 06

06

2 4 I.2 C I

01

241 4 02

24I.S 66

E6

,Rcplacc oil-filledCfs

Verify a4cquacy of cable
5Pllccs Subscct Lo flooding

Oocuncnt cable splice
~atcrl ~ ls an4 identify all
sp licit and thclr locations

Covtilctc Inspection for
Inadequate 4.g kV caolc
splices

Reuork seminal lugs use4 ln
solid conductors

Ensure connectors In diesel
gcncrators ui II not beconc

loose

Inspect unit 2 containncnt
pcnctratlons for
cnvironnental qualification
dcflclcnclcs

Ensure cnvlronuental
qualification of all
contalnncnt pvnctrations

QSN Ul

I
SQN Ol
NSN 02

SFN 02
SLN 01

SIIN 02

SIIN 03
SfN Ol
SLN 02 I

I
I

I
I I

I
I
I

1ISN 01 I
SLN 03

I

I

I
I
I

I

I

I I
I I

I I
I I
I

tish OI

Sfk Ul
SFN UZ

SfN 03

I
SUN 01

Silk OZ

NSN Ol
NFN 01

I
I

USN Ol

NSN OC

Sfk 01

I

I x

I
I
I
I'

I I

I I
I I

I
I
I
I

I
I

I
I
I

I
I

I

I
A P

A P

I A P P I

A P

«IPI PI

k AII'

IUIALS 6

~ Ucflnc4 in the Glossary Supplvnent.
~ 'efined in Table I.
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GLOSSARY
SUPPLEMEN'I'OR

THE ENGINEERING CATEGORY

"i
act>on are categor r zebras )Follows:

1. Fr agmented orqanization - Lines pf authority, responsibility, and
accounMaii T7g~ were not clearly defined.

2. InadeiLuate qualit~(0) traininrI - Personnel were not fully trained
sn ttte procedures estab issue Vor design process control and in the
maintenance of design documents, inCluding aud'its.

3. Inadequate procedures - Oesign ar>d irrodification control methods and
procedures were deficient in establishing requirements and did not
ensure an effect'ive design control program in some areas.

4. Procedures not followed - Existirrg procedures controlling the des'igr'>
process were not7uTIy adhered ter.

5. Inadequate communications - Comrunication, coordination, and
cooperat'ion were not 7~7ly effective in supplying needed infoririat'ior'r
within plants, between 'plants and organizations (e.g , Engir>eering,
Construction, Licensing, and Operations), and between
intercirganizational disciplines and depar'tments.

6. Untime~i resolution of issues - Problems. were not resolved in 'a

t>mMe y manner, anM'ttteir resolution was not aggress.ively puHsuhd.

7. Lack of iirana~ement attention -, There was,a 'lack of management
'ttentionurn ensuning 'taint programs required for an ef fectioe desigd

process were established and implemented.

0

8. Inadequate desicln bases - Oesign bases were lacking, vague, or
1ncompMe:e For B!sign execution and verification and for de<igh
change evaluation.

9. Inadequate calculations - Oesign,calculations were incomplete, used
incorrect input or assumptions, or otherwise failed to full/.
demonstrate comp1liance with design requirements or support design
output documents..

10. Inad~e uate as-built r econciliation ;- Reconciliation of design 5nd,
TlcienszngWocuments wlttt dopant as-built condition was lacking or
incomp 1 etc.

28190-R20 (11/23/87)
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11. Lack of desi n detail - Detail in design output documents was
nsu resent to ensure compliance with design requirements.

12. Failure to document en ineerin 'ud ments - Documentation justifying
engsneersng gu gments used sn t e essgn process was lacking or
incomplete.

13. Desi n criteria/commitments not met - Design criteria or licensing
commitments .were not met.

14. Insufficient verification documentation - Documentation (g) was
insufficient to audit the- adequacy of design and installation.

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

16. En ineerin error - There were errors or oversights in the
assump ions, me odology, or judgments used in the design process.

17. Vendor error - Vendor design or supplied items were deficient for

Peripheral Findin ( Issue) - A negative finding that does not result directly
rom an emp oyee concern ut that was uncovered during the process of

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

Classification of 'Corrective Actions - corrective actions are classified as
be onging to one or more o ~the fol owing groups:

1. Hardware - physical plant changes

2. Procedure - changed or generated a procedure

3. Documentation - affected OA records

4. ~Trainin - required personnel education

5. ~Anal sis - required design calculations, etcs.t to resolve

6. Evaluation - initial corrective action plan indicated a need to
~eva uate the issue before a definitive plan could be established.
Therefore, all hardware, procedure, etc., changes are not yet known

7. Other - items not listed above n

28190-R20 (11/23/87)
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Si nificance of Corrective Actions - The, eyaliuatior> tieami's judgment as to the
signs 1cance oMttte corrective actions lis1ed in Table 3 is indicated'in'the

,'astthree columns of the table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrhctivd
action. Changes are categorized as:

o Oocumentation change (0) - This is a change, to any design ihput dr
'utputdocument (e.g., dr awing, specification,'alculation, or

procedurie) that does riot resul't in 'a significant reduction in 'design
margin.

0 Change in desiign margin (M) - This is ia 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.i All'esigns include margins
to allow for error and unforeseeable events. Changes in design
margins are a noirmal and acceptable part of the design and
construction process as long as the'inal desi'gn margins'satisfy
regulatory requirements and applicable codes and standards.

o Chainge of hardware (H) - This is a physical change to an existing
plant structure e or component that results from a change iin the
design basis, or that is required to correc't an initially inadequate
design or design error.

If the change resulting .from the cori ective action is judged to be
significant, either an "A" for actual or "P." 'for'otential is entered into the
appropriate column of Table 3. Actual is dis'tinguish'ed 'from potential because
corrective actions are not complete and,'ons'equently,, the scope of required
changes may not be 'known. Corrective actions are judqed to be

significa'nt'if'he

resultant changes affect the overall quality, performance, or margin',of
a'afety-relatedstructure, system, or component.

i

28190-R20 ( 111/23/87)
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 26500

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

0107A-R59 ( 1.1/23/87)
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234.0 tx-Ub- l4U-.UUI

2jb. I MUH-Ub-UU2-UUj

NUN "A caole tray and timiyers had to be cut out to 'allow enough room to
remove a chiller mutor which burned out. Poor design. Hotor has been
replaced. 131'evel uf Aux. Uldgss Unit 2, close to column 2 or 3."
(llU]

X "ltiere are no means of discunnect provided Ivniediately above 480 V
receptacles to preveni fiash burns caused by insertion, or removing.

'NU)

235.2

EX-Bb- lb4-001 MUN

(Shared with UUOUU)

lll-U5-U64-UU2

"Personnel safety is seriously endangered by lack of disconnect
s~itches at 480 volt welding outlets. Itany personnel who connect and,

~ dlsCuiiiiect Veldlnu CunsluotnrC tn theCe n»t ls tc min»I nnt knnW if
circuits are energized. Reuoving or Inserting the plug while
esserg ~ zeU coU sv c»ssse ass exp los soss asld co4 Id cmbeu sm4 I I mei4 I I Ic
particles In ihe arms, face and torsu of the person." (NU)

4UUV stiutduwii boards (tl. 151 Agk and AI4f) feeders to bus bar
compartments. lhe cabinets are open on top ~here the conduits enter
the tti.'C." (Sk)

235.4

23b.b

IN 85 42b

tv'H-85-749-0UI

IN-Ub-712-UU4

MUH

MUH X,

"Hand Swltciies iss Unit 2 ase ofiess pasred iii a SIAgle juACLIOA,box~

ibis box is placed near one uf the valves, but l8'-20'rom the other
otre wtiicii Is often out of itic direct line of sight. Kegulatory
requirements are violated. Valve )3 In the b92'ipechase and valve
all in the 1 l3'ipechase, both in System 63 "U-lrain," are provided
aX SueCIfiC eXamnleS. Systems 62, 63» 72 and 74 in the Unit 2
pipechases are Identified as generic examples." (sk)

"High voltage cables are laid around edge of rooms (such as race~ay In
acior 42) Iiiinoui pruiuction from Ilamaye iu Insulation. ltiese areas

are uften flooded, and could pose a threat of shock hazard to workers
lf tiisuiatlon were damaged." (NU)

"Luw voltage controls for cunirol rod drive motor generator coolers-
Iuscatssd in iisish voliagse box I npeatlon; 4 illarss busilsdinss sais tnr

generator cooling room, elevation 786'nit I side: A4 6 5 Ifne. For
~ CaChiiig itic COiitriilS iii tissjli VOltage OOX fiir isuiibiestiuuiiilg
purposes, a safety tiazard occurs. Also,, thermustats are improperly
mounted on equipment instead of a wali or fixed surface.= (tlU)

bk/hii/bb iiidiCaiuv Sateiy rulaiuii, iiui Satuiy ritatudS uS Satuiy Sisjiiit iCaiii Peir detioaiiiiatlon Critui=ia In ihe EC)0 Prugram manual and aPPlled
by IYA Duturu evaluations.

20CUU-0 ( I I/23/8/)
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235ib IN-85-9U2-UUI

IN-Bb-794-UUI

235.7 IN-85-942-0U)

235.8 IN-85-973-003

NON

NBN X X X

"HCC's elevation 772'n Aux. bldg. The 480 volt feed cabinets should
be locxed or in some way protected against easy access to exposed bus
bars. Also, if the door is caved in, the hot bar is only 5" inside
the door. Oirections: Unit 2 Aux. Bldg., 772'lev. (coming up
stairS from 757" ele.) go through door, turn left, then go down long
hall~ay on right through first set of doors (Now on Unit I side).
There iS a feed cabinet for each of 4 rows. Construction dept.
concern." (NO)

The H.U.v. board cabinet (Elev 772') has a 480v bus approx. 3" inside
the door which is not protected. The door to this cabinet is not
lOCked and the buS iS energiZed. ThiS Situat)On haS been repOrted tO
the safety department but no action has been taken." (NO)

"Problem exist in the wiring design in the emergency lighting system
In parts of the plant, especially the Auxiliary Building. Example:

'mergency lights are fed from the 277 Volt lighting in the Aux.
Building on tl. 713. If a hot leg is lost, the back feed from the
remaining hot leg will not allow the emergency light to come on.
Location of lighting .panel in approx. A38 line, elev. 713, Aux. Bldg
and specific emergency light «1th this problem is located at approx.
ASR line on the ~est~ard stairwe)), elev. 713, Aux. Bldg." (No)

"Plastic type flex conduit installed between instruments and for all
floor mounted panels (Units I and 2) cannot withstand heat generated
in containment and valve rooms. CI stated a friend (known) said that
all such i'nstallations had to be changed at Sequoyah. CI could not
pruvide specific panel/coAduit I.U. I'. Engineer (known) has been
contacted, as has Knoxvi))e engineering, but no action has been
taken. Construction department concern. Both units. 1985." (SR)

235.9

235. IU IN-u5-9)3-003

UELETEU
llBN "48UV weluing receptacles located throughout the plant (particularly

Auxilliary Uiesel Generator Building) are designed to accept a maximum
wire size of y4 and a minimum of I6 wire. TVA has installed I2 wire
which creates a personnel safety hIzard." (NO)

235.11 ECTu-3 NPS x x x "v~lve wiring circuits allo~ red and green lights to operate at
reduced voltage and light dimly, if at all, upon a malfunction of the
P-auto contact of the westinghouse tl-2 control switch on the unit
control board." (SR)

~ sR/NU/ss indicates safety related, not satety rulatuu, ur satuty significant per determlnatiun criteria in the ECTG program manual and applied

by TVA before evaluations.

Zb28U-b ()1/23/87)
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231. I HI -Ub- IUU-uud HUH X X X lirerwal overload bypaSS and indication problems involving Regulatory
Guide l.91. CI has no furttler information. Anonymous concern vialetter." (Sk)

23/ ~ 2

XX Hb-)22 A24

XX-Ub-122-ukb

XX-Ub-122-uiu

XX-85-UXV-UUI

wl U5 luu-02I

bleat

I!LN

UFN

ltl!N

bee
231.4

X X

X X

X X

X X

X ~ X

atl I I a ~.. - I-cs ~ I .- —— ~ .—- I-..—~
~ e» ~ Ueae uacl luau UJIIaaa 4IIU'UUIL4LIVII Illuulcw1 Illvulvlng IIL'gul4aul7

Guide l.91. CI has no further information. Anonyuous concern via
ieiier.a (Sk)

thermal overload uypass and indication problems involving Regulatory
'iuldac IU91 L'I nas nn furtlnsr inflsrwat issrl nnoriussUILss ciincern via

letter." (Sk)

"lhurm4I OVerlOad bypaSS enid indieatlun prubleWS inVOIVing HegulatOry
Guiuu 1.9?. Ci naS nu furiner infurwaiiun. AnuuymuuS Concern via
Ietterea (Sk)

"An I.CN ib911 was issued at Sequoyah In lg/9 that ra.quired a bypass of
the over-torque limit switches on certain limitorque operators. It
was rs cent ly discovered ( I-4 months agn) that ttsts hast not been
aCCULLOIISIIed fOr'IS ValVe i3J2 and 333. CI IS COnCerned 4bOut I.CH'S
aPPI ICabe I ity,tn HIHtiPea (bk)

attetween IUU and buu brearaers were unacceptable set. EN IJES practices
anu attitudes concerning these breakers were poor. the National
Electrical code and good engineering practices were violated." (sk)

231.3

IH-Ub-3J2-UUI Hdk X X X X

U L L L T E U

"Liwitorque valve operators are found without enough margin to provide
~ cs ~

~ OI Cvasl gooey opCI al ~ ul'I ~ ~ NCy al C IOXCU lo plolecl O'Mtol
~ OOL lhe.

circuit. Example: ERCII valves in 5th diesel generator building are
fused at 5.2 amr'rs whiie running current is 4 amps. GerluriC iO buih
units." (Sk)

23?.4 XX bb IUUU Qal I S»N s:ea s s ~u'4I

23?. I 23?. I 2J?. I
Arl LCtt ib9?I weaS ISSarud 4L Sequeoyael ere l919 thai reque ~ ed 4 byPaSS uf

the uver-torque limit switches on certain limitorque operators. It
was ricently discovired (3-4 mont!Is ago) thai this had nuL been

- accoaaaplisired for SIS valve iJ32 and 333. Cl is concerned about ECN's
appllcaoitity tu HUNPca (bkl

2J?. b

23?.b HI-Ub-Uuu-NU2 HIIN

UELLZEu
X X X "lvn's prublew wfttl gastng uf current transfornaers has led to outages

I I . ~.I ~ .c el c I I ~ ~ . Il . 1 c A 4 I I clu ~ ~ I ~ Ie CII4 uuc a ~ e& Uu OIIU4 ~ II ul ~ jaaac ~ ua a»u 'uCI eI NIIOC, mac ~ ~ Ig
cunuitiunca (SK)

/Nu/SS lndle4tes SatacI.V rL'IateUU IIOL SJtuty rl'Iateds ur Sata.ty SiaJIIII ieani uur duternllnat ion Criteria in the ECTG PrOOram nlanual and 4PPl iud

~by TYA before uvaluat tons.

t II/rIIHII
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kEVISIUN NONIIERY 4
PAGE A-5 OF 5

241.1 IN-tib-392-001 Mdtt Mnat would happen with the large number of electrical splices located
underground if the system became flooded?
l. Mould the splice hola up under long exposure to moisture?
2. If the splice failed would a safety-r'elated problem occur?
3. Mould a back-up system be activated?". (SR)

241.2 PN-85-003-003

JLti-db-OU4

241.3 XX-85-094-006

241.4 NttP-sb-.001

241. b ECTO-u

Mttk

OLN

Mttk

X "Ttte practice of terminati»g diodes and rectifiers without soldering
the wiring but only splicing by crimping to the lead-Ins needs to be
reevaluated for quality co»struction. Control room ?b?'lev." (SR)

"PIUG lugs have apparently been used for txaki»g crimps on solid
conductors resulting in reduced current capacity for CSSC fire
dampers." (SR)

"Electrical terminations do not have lo«voltage megger tests." (SR)

I»stailation Nettled ot ampheno1 connectors on actuators of standby
diesel generator could contribute to unreliable operation of
diesels." (SR)

Corrosion of wiring through tne the penetration, breakdo«n of tive
sealant that is potted around the conductors as part of the
penetration, resulting from breakdown because of the environment, they
either violated —used the «rong one, ~rong application —a
breakdown of Insulation, «rong application." (sR)

* sk/NU/bb Inutcates safety related, not safety related, ur >»tety sig»ifica»t per determination criteria in theEClO program manual and applied

by TVA before evaluatio»S.

262ttu-6 ( Il/23/0/)
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26500
REVISION NUMBER: 4
Page B-l of 68

ATTACHMENT B

SUMMARY OF ISSUES, FINDINGS, ANO
CORRECTIVE ACTIONS FOR

SUBCATEGORY 26500

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

V

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

0107A-R60 (12/01/87)
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ATTACHttNT d
SUHNRY UF TISSUES, FlNUINIiS, ANU CUKKECTIVE ACTIUNS

FUN SUNCATEUUKY ZoNU

Findings

HEVIS l UN NUTUEHI 4
Page $ -2 of 68

Corrective Actions

All>~II~ IIMt411*1
Eleaent 234.0 - Access to Equipaent

014i1440JAltitiar*

(Hot to be evaluated)

MHH

tt u t . 1 ~ v s ' . ~ . .. ~n c r uus uc c ~ Vss ~ u s u ~ c uu t u tuauegua te
soace for, reaoval of a chiller tttotor
(tthich hao ourned out) resuiting in
the need to cut out a cable tray and
soae hangers.

udH

a . The evaluation te ea con f iraed by a rranyetmen t and
cuepos i te dratt ing rev lett and , by tta Ikdottns that there is
congestion tthere a l 1 the chiller taotors are located .
Uased on the find inus of Suocateuory keport 30500
(kef . 9 .29) , tile general condition of tita intenance
ateecc Ihi l It v ssrnh1nv ~ ncssl t Inn frsscs 0 c Inn Inc.lss crine
ttas substarlt ated.

Sl)N

a. Corrective action for this issue is
covered bv Subcategory keoort 30500.
Accessibi1ity (kef. 9.29).
(CATIUs 3IIS 01 uAH 01t I02 ~ and 031

(Not'o be evaluated)

lttnt Cn hn nvclssctnstl'nvvcv vs s cvsvvcvvt

nn Inn I I I~N1 I
~ CJI Ju- ~ ~ v. c



issues

HIIHClltkNT u
SUHttikY UF ISSUCS, FIKUINUSs Ht(U CURKLCTIVF. ACIIUNS

FUK SUttCHTt.BUKY 265UO

Findings

REVISION HOIUtk: 4

Page B-3 of 68 =

Corrective Actions

*11111 ~ 111 ~ 111111*
Element 235. I - 480 V POwer ReCeptaCleS UnS4fe

111A111111111 ~ 1111

Si)N

a. No aieans of disconnect oroviued at
480 V receptacles. Connect or
disconnect of plugs froia 4UU V

reCeptaCleS COuld CauSe flaSh burnS
and other injuries.

54H

a. CleCtriCal UeSigu Standard US-t-lÃ.5.C (kef. 3.UV) and
the ttaster sill of twt«rtals (Hef. 9.13) do noL specify
the type ot eating plug to be used «itu itic Specified
receotacles. A field waikuuwii by the evaluation teavi
identified ttie use of crouse-ttinus (c-tt) recco(acies with
Aooleton plugs. Uiscussions with Underwriters
laboratories (UL), Tenn-USttA, and Uccupational Safety and
Health Aikiiinistration - Construction industry Standards
and Interpretations (USHA] indicate tnat this type of
pruuuct interchangeability is a general practice and no
safety concerns or probieaiS have been identified. BASed

on the construction of the asseiiiuly, tiie plug
maiiufacturer (Hppluton] lists it as an interchangeable
part with tue C-H plug. The interchangeability has been
widely accepted by the iudusLry, and because ut its

S4tt

Hone required.

b. Peripheral finding.
rating. TVA revised the easter bill uf
Aiaterials to specify acceptable iiiating

i s. ttZ5 ttl UOg U' Uldble UIUJ.
t.'A s 0 an

;:,,:..;:,;::.,;:;:,:,:,:,'.::,:::;.:;,.::;";;;-;,:„:,:;:: iiS I~I:.W COMPLETED

u. tttttiout soecifieu eating plugs required by Lhe lectrical~~ ltifzeA

is no 4SsuranCu Ltiat unly 4CCuotaule "circuit u ea ing
plugs tiave ueen purctiaseu auu used.

itBN

a. Ho iiieans of disconnect provided at
4BO V receptacles including
welding outlets. Connect or
disconnect of plugs froiii 48U V

t'eceotacles could cause f lash burns
.and other injuries.

ttttN

a. The ttatts Uar ttiSLur Ui ll of tuteriais (kef. 9.2Z)
specifies the type of viatiug plug or equal to be used
with the specifieu receptaClus. H field walkuown by the
evaluation te4Vi identified the usu of C-it receptacles
witn Apoieton plugs. Ttiis Lyuu of assembly is widely
acceoteu by Ltie'ndustry aud because ut its
"circuit-ureaking" capability it dues nuL require 4 iAeans

of discunn«ct above Ltie receptacle. Furttieraiure, ttiis
asseveily fully ivy«LS Lhe requirevuuLS SPeCified ln the
mSter ttill uf ruturiatS.

Mtth

a. None required.

29)gU-I I ( I I/zo/Ul)



ATTACtitENT 8
SUHNRV UF ISSUES, FltfUINUS, ANU L'UKKECTIVE ACTIUNS

FUR SUOCHTEUIUKV J6SUU

REVISIUN NUIUER: 4
Page 8-4 of 628

Issues I indings Corrective Actions

Element 235.l - NFN

a. No means of disconnect provided at
4@l V receptacles.'onnect or
disconnect of plugs from 4UU V

reCeptaCleS COuld CauSe flaSA burnS
and other Injuries.

8FN

a. I'he Urowns Ferry fttster dill of ittterials (Kcf.. 9.3l)
specifies Lhe type of maLing plug or equal to be used
with the SPeCified reCeotaCICS. A field walkdOwn by the
evaluation team Identified the usc of C-8 reeepiaeles
with Appleton plugs. This tyou Of aSsembly is widely
aCCDII ~ Drl trM ttrD IndrurStru anil rreearrSD nf ltS
"circuit-oreaking" Capability it does not require a means
Ol dlSCOAIAOCL above ihe rccepiacle. Furthcoaore, this
assembly fully meets tne requirements specified in the
Haster Uili of fttterials.

None required.

a. No means of disconnect provided at
48r0 V Icl cpt4I IcS IACIudlng
welding outlets. Connect or
dISCOnneCL Of plugS frOm 4UU V

receptacles could cause flash burns
and other injuries.

a. The ULN fttster dill of ftttcrials (Kef. 9.36) specifies
,iiic type tif tliaiiAV plug or equal tu be used wlih ihe
specified receptaCles. A field walkdown by the
evaluation team identified tne use of C-fi receptacles
with Appleton and Russellstoll plugs. Ibis type of
assembly Is widely accepted by the industry, and because
of its 'circuit-breaking" capablliiv it does not require
a means of disconnect above the receptacle. Furthermore,
titis- assemuly- fully -ets-the-rcqu!remcuts speciflc4-In
Lhe. Naster pili of ttaterlals.

fione required.

*111111*1111111111
Element 235.2 - Exposed 4UU V Uus at Panel Top

1111111 ~ 1111111111

CANDrtrs

a. TOp Of 4tN V Shutdown boards are
open at conduit (cable) entry.

0 I IN

a. dased on the cvaiuatltut l.oliductcd, It ~as dcicrmincd thai
construction specifications reflecting design
requirements were ouservcd in 4 walkdown (Ref'. 9.4/) to
be correctly impl«IXCntcd at St)N for the cunCern
identified. the scaling requlrc~ttts arc SPCCified In
Ueneral Cottstruct(on SpecificaLIOA 0-40 (Kef, 3.2I) and
Electrical Uesign Standard US-EI.J.I (Kef. J.US)
( E IOCtric equIPIXCAL requireJ fol'r'rfe ShlttJOWA uf ifle
unit and SubjeCL tO driPPing CutrJCASatlun, Water Suray Or
Jet itlipingemettt sttal I be prutected (by shielding,
sealing, 'pipe guards, etc.j to clinimiae damage to
redundant cquipxtcttt")

SI IN

4 ~ None rcqu I I cu ~

22120-I i~/II)



issues

n T TAC<NENT 8
SUNtIANV UF )SSUES, F)ttU)HGS, nNU CUttkECT)VE ACTIOtlS

Fuk SUBCATEutUNV 26>UO

F tnalngs

REVlS)UN NUNBERL 4
Page B-5 of 6B

Corrective Actions

E)eaent 235.2 - MBH

a. Top of 480 V shutdown boarus
(tlcis) are open at condutt
(cable) entry.

BFtl

ltBN

a. US-E).3.) ana Speclflcatiun u-40 tndicate tnat openings
for conauit entry are to ue sea)ed or protected to
prevent water from ar>pptng above. Ilowever, engineer>ng
did nOt PrOVlue uetatlS fOr mutSture-and duSt Sea)S Of
cable entries tntu panels, ooxes, etc., wnun cut-outs
(opentngs) are requtred for cab)e entry. Therefore,
Construct)on atd not have gusuu)ines for closure of the
opentngs, and t)ua)ity control (t)c) did noL nave an
inspection Item to ensure cexp)iance. tlo«ever, NBH has
corrected thts prob)em by incorporattng ECHs 5821 and
5822 (|Ief. b.04) which closed and sealed the opentngs anu
added a closure aetatl tu uestgn urawlng 45tl282-2.
(kef. 7.03). Tiie evaluat>on team verified the proper
sealing of conautt, entrtes by a walkdo«n (Nef. 9.48).

BFtl

a. Hone required.

BFN

aa The top of the 480 V shutuuwn uuards
(motor control centers) aru
open at conduit (cable) entry.

a. Un the basts of the walkaown cunuuctea (Hef. 9.4g), tt was
uetermtneu tnat, for the most purL, top entrleS intO
cabinets sucn as motor control centers, shutaown boards,
and swttcngears were proper)y sealed. Ilowever, the Lhree
instances ~here thts requtrement was nut satisfted could
oe attributed to a )ack of spectftc details provtded by
US-E).3. 1 and Spec)ftctson 0-AU for sealtng the top cable
entries Into cabinets.

a. TVA has ISSued CAtg BFPB/024g (Nef. 5.23)
whiCh reClXuxendS COrreCtive aCt-IOn tO
Utvtston of Nuclear Engineering (UHE) to
issue an ECN to provide detai)s of
sea)ing top cable entries.

I(CATO 235 02 BFN Ul)

BLN

a. The tOpS Of the 480 V Shutdown bvardS
(motor control centers) are
open at conduit (cable) entry.

BLH

a. Uurtng the walkdu«n (kef. J.50), it was observed that
caole access openings al the top of. the shutdu«n boards
were etther teuyurari)y cuvered (untt 1) or not covered
at all (untt 2). Bullet'onle is currently under
constructtuu, and theretore, no iinxedtate requtrements
extst for permanent)y sealing these openings. Hu«ever,
tuture safe operatiun of lhe p)ant wtll require the
tnSta))ation Of permanent seals per exlSting proCedures
(US-E).3.), SPeciftcattun G-40, and Drawing oGMUB50-ku-3

(Ref. 1.09). )t was veriited.tnat Drawing 5GNUB50-RU-3

pruvtdes adequate detail fur cunuutt entry sealing.

a. Hone required.

2glgD-12 ( 1 I/25/8/)
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REVl SION NUNER: 4
Page 8-6 of 60

issues Findings Corrective Actions

111111111111111111

Element 235.3 - iiand S~itch Location Violates Regulatory kequirements
11111111*111 ~ 11 ~ 11

SilN

II ~ I k I a al
UU ~ tU UC 'CVD IuolCU J

a. A person operating a valve from a
1OCal Cantrpl Statlpn. I e . '4 rphtrpl
station adjacent 'to.or In close proximity
tn thD U)IUD rahnht ahh reh ~ ~ el ~ f

~ ~ ~ vss~ eeet ac ~ teee VD ~ Lc Uc elle
operated at some locations. Ibis is
considered io be a vioiation of
regulatory requirements.

a. A wa)adown (Kef. 9.83) was performed of local control
statloees fur D $ 4mple sel ol vdlves IACIUUIAg systems D3
and 72. Each control station provides local control of
up to three valves. lhe evaiuatiOA team Observed that
these valves were'not always visible to control station

:personnel; ho~ever, all stations had adequate controls
and position indicatina liohts theat r lharlU ledentifiDd 4
particular valve.. lhe evaluation team could not identify
ahee Lhael ee ~ )rLha'h al a ~ I ~ I "I ~ ' 'I

~ ~ e~u» ~ ~ I aeec cue ~ peel OCS IVII UI 'III)L~ I laL IUA~

lhe team found that:

a. None required.

o ihu local cuntrol stations are adequately furnished
with controls and indlcatiunse No violations of
separatloA reuuireuents were identified in the control
stations. Each station controls valves of the same
train

0 I ~ IICrc DI e no I cgul4lory rcquircmentS tiiat require
valves to be in the direct line of sight of their
control stations.

o Valves controlled from a recgute control room and
vaivl$ in !!ot areas cannot bh !n thh dirhrt )ihh hf
slgiit of their respective cuutrol station.

o For personnel safety during maintenance, the current
design aiiows tne power supply to the valves tu be
discopnected at the motur control center in accordance
with established tag-out procedures.

o A revie~ of the relevant clearance procedure
(Ref 3 53 d d not reve41 any veoeatioA of regulatory
fequirecents.

~ > 2glgo-ll IU)) 0



ATTACtttENT 8
SUtutlNY UF ISSUES, FIHOIHUS, ANU CuRREl.'TIVE ACTIUNS

FUR 5UUCATEGVRY 26500

REVISION HUIIIER 4
Page 8-7 of 68

issues Fi«dings Corrective Actions

Element 235.3 - UFH

(Hot to be, evaluated)

BLN ttLN

Ul tl

(Not to be evaluated)

1 1 1 1 1 1 1 1 1 1 **1 1 1 1 1 1

Element 235.4 - Exposed HV Cable Routed without Race~ay
11111111111111111*

a. High voltage cables laid unprotected
around the edges of rooms could
suffer damage to insulation.
Flooding in such a situation may
pose a personnel safety hazard.

St)H

a. The ConCern that tligh voltage cables are lying unprotected 4. ttune required.
around ttte edges of ruoms could nut be cu«firmed at SIIH.
The evaluation revealed that Safety Standards (kefs. 3.27
and 3.55) and «uusekeeping requirunntts (Ref. 3.I6)
conforming to induStry Standards Ilaye bee« issued, and
are being monitored and enforced uy ttte stilt safety staff.

Uuring the field walkdowns (Nufs. 9.43, 9.44, and 9.45),
the concern that cables with damaged insulation lying in
flooded areas may present a personnel hazard as

'iscussed,could not be verified at Stilt since temporary
cables were nut lying o« floors and there was no evidence
of flooding.

MSN

a. The insulation of high-voltage C4bles
laid unprotected around tne edges
of rooms could suffer ilamage.
Flooding In such a situation may
pose a personnel safety hazard.

RUN

a. The concern that high-vultage cables are lying
unprotected aruu«d ttte edges uf rolxxS COuld not be
confirmed at MdH. T«e high-volt4ge cables referenced in
the concern were ide«tified by 4 wdit
Investigation/Evaluatiu« Report 4S 230 V a«d 4ttu V

temporary constructiun cables. Tu prexute safety 4nd
prevent the occurr'ence of such problexts as cited in the
exutloy«e concern, TVA ttaS in place safety standards
(tlefs. 3.28 and 3.55) and tiouSexeeping procedures
(Nef. 3. I4) co«for Ing to industry standards. The
evaluation teaxt ver'ified tt>at the procedures i«elude
documentation 4«d filing of recurds uf periodic
houSeXeeping i«Su«Ctio«ST Also, tltuSe requireme«tS are
being monitored 4«u enturced by ttte ttdN Safety Staff.

WdN

a. None required.

29 I9U- I I ( I I/25/8/)
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NEVISION NUIUER: 4
Page 8-S of 68

Corrective Actions

Eloiient 235.4 - NSN (Continued)

The concern that cables willi daliiayed insulation lying in
flooded areas Ivay present 1 personnel hazard could not be
verified at ifuk. Uuring a walkduwn of Units I and 2
(Nefs. 9.3g and 9.4b)9 tiie eValuatiun tean found no
instances uf unprotected tevourary cables on the floors,
and no evidence uf fleudinn

94r Il

lU449 9s I a'a ~ I ~ 9 JII Iva sv vv vVs Iullsc499

8th

(Not to be evaluated)

1111111 '111111111
Elelvellt 2JJ ~ 5 LOW VOIiage aAd fiigh Vuisage TerialnatloA111111111111111111

Sf)N

fkot to be evaiuatedl

'\
Nlli

9292U

a. iiigh and iow voltages iocated in the
control rod drive outer generator
cooler control box iiiake the control
bor unsafe when carryinu out
required ieaintenance functions.

a. Vbltages in the cuntrol bus fur tfie COntrOI rod drive
(cko) 992utor generator cooler are 4UU vac and l20 vac.
Also a'120'Vac/24 Vac transtoriller that cuntrols the
wal]-924uunted therlliustat Is hoiuited !n- a- separate h!1
attached to tfie outside of the co'ntrol bov. The
lnsulatioff foi each cunifuct@'n tfie coAtrol uoi is rateu
at the highest voltage, I.e., OUU Vac, in accordance with
tne'fiatiuhai Electrical 'Cuue (Kif. U.OI).

A review of desigii duciwleiits (Kef. ). IU) and a walkdown
innsoectiun perforoud by tfie evaluation time d!d not
reveal any deficiency in the design or cunstruction of
tile Cofitrol a%" fur tfie LNU 92iutur gener42iu9 Copier aS
described in the eliluloyee cuncern.

o Tiie CifU 922utor generator cooler cuntrul bur was
designed and 1ianufactured in accurdance with
applicable industry standards.

ffifN

a. Nunc required.

29I9ll-II 4 II»
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5UMNUIY UF ISSUE5, FINUING5x AHO CUHHECIIVE AClIUHS
FUN 5UUCnltGUNV 8650U

Findings

REVIS IUN NUNIENt 4
Page 8-9 of 68

Corrective Actions

Element 235.5 - NUM (Continued)

b. Thermostats are improperly mounted
on equipment instead of on a wall or
fixed surface away from the control box
to monitor ambient air temperature.

o Voltages can Ue distinguiShud by wire tag numbers
«nich a maintenance wurker «uuld use to identify the
circuit being wurked on in con3unction «ith a dra~ing
permanently'ffixed to tne door.

o lhere are no industry standards or reconaended
practices that require any specific form of voltage
identifiCatiOn FOr vOltageS uP tu 6UU V. ACCOrding tO
the National Electrical Code, voltages up to 600 V are
considered " lu« voltage." Uarriers are required only
if voltage levels auove bOU V also exist in coxmon
enc losures.

b. A revie~ of thu m«mo (Kef. 4.2u) and I'.cNs (Nef. b.20)
sho~s that tne thermostats «ere improperly installed as
indicated in the employee concern. However, the problem
has been acknowledged and the therxostats have been
properly relocated. Current location satisfies the
following:

o franc Coxpany drawings and instructions show the
thermostat mounted away from the control box.

o Good engineering practice requires the thermostat to
be mounted on an independent Structure in free air,
not influenced uy equipment or an enclusure such as
the control box.

b. Corrective action is caxpiete, according
to ECHs 6068 and b069 (lief. 6.20)

UFM

(Not to be evaluated)

BLN

(Not to be evaluated)

oxxxxxoxoxxxxxox*x
Element 235.6 - 4dU v Bus Inside Unlocked'Panel Uoor

oxxxkxxxxxxxxxxxxx

utM

SIIN

(Hot to be evaluated)

29I90- I I { I I/D/Ul)
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f indings

REVISION HUNUER: 4
Page B-IU of 68

Corrective Actions

Eleiiient 23b.8 - NBN

a. The access door to the,incuuiing
feeder cables in the 48U V iiiotor
control centers should be properly
constructed and locked or protected
against easy access.

b. The bus oars inside the 480 V iiiotor
control centers are not protected.

~lCUQf A

NVN

a ~ As verifieo by walkduwn-inspection IRuf ~ g.bl) ~ the
access door anu uus oar design and construction are in
accordance with the.dpplicdule standards (iiefs. 8.08 and
8.03) and cuue (iief. N.ulp. furtheraure, current Ndh
prucedures fur euuipiient dccls's cuntalue I in AI-'> ala
ClearanCe PruCedure (Ref. 3.lb), inCluding the learning<inn nractdd nn th.a ii~ ca d ...... c ~ ...>- ~- i---——~ '» «uu ~ I die IuLenueu su ensure
tnat only authuriaed persunnul have access to energized
egiiijiaciit. nCC bus drrdngesents were observed duriilgfield walkduwii tRef. g.>l).

D. Tlie iiiutor cuntrul centers dre standard IIE des(on for
this type of equipiiieut. The u«sign is in agreeiiiunt with
applledble iiiduttry Standiards and codde IRefs ~ 8 Ol 9 AJ
and 8.03). Therefore, no additiunal protection uf'bus

di s ills idt the niotor cuiitfol ceiiiers Is regull ed+

BFN

a. None required.

b Ndn* rdnI ~ irdd

8I'N

(Not to be evaluated)

BLH

(Hot to be evaluated)

8LN ULN

Pg lgll- IB ( ~? I
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SUNSKY UF ISSULS, FINUINUS, ANU CUKkfCllVfACllONS

FUK SUUCnltUUkY 26500

Findings

KEVISlUN NUSERY 4
Page 8-Il of 68

Corrective Actions

i>isoi1 ~ iAiIiiIAA*
Element 235.1 - Emergency Lighting Improperly vireo

Oi10looii10 jEEaaoi1
\

SQN

(Not to be evaluated)

KNN

Sqk

Muk

a. Improperly designed wiring for
emergency lighting system wi II not
allo~ eaergency lights to be
activated if one of the hot legs is
lost.

a. Tne evaluation team reviewed the related design dra~ings
(Kef. ?.ll) and tne associated TVA meuo (Kef. 4.21), and
Verified that the Self-Cantained battery-pOwered
emergency lights in the auxiliary building are connected
phaSe-tO-neutral in a 2U8/l2U VaC, 3 OhaSe, 3 pnle
csrcuit which also supplies the normal 2U8 Vac lighting
SyStem. Failure or fault in any of the three phaSeS in
any circuit would trip the 3 pole breaker, thus
actsvating the emergency lights cunnected to that
circuit. Should a single-phase open-circuit failure
occur without the breaker tripping (euwloyee concern),
the Current deSign COnfiguratiun allOwS One-third Of the
lights In that circuit to remain on. lue illumination
level under these conditions is adequate for an emergency
ei It, in agreement with FSAR Section 9.5.3 (Kef. l.U4).
lherefOre, aCtivation uf the emergency lights is not
required.

8FN

a. None required.

(Not. to be evaluated)

8LN

(Not to be evaluated)

29)98- I I ( I I/25/81)
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Findings

REVISION HUHBER t
Page 8-l2 of 68

Corrective Actions

*11111111*11111111
Element 235.8 - PYC Jacketed Flexible Conduit11111111111*111111

a. Plastic flex conduits
containment and valve
eat Aualified fnr sice
the heat generated in
aniI had to CC LII4iitfCu

installed In
rooms are
haratscn nf
these areas
at SNIT

Sl)N

a. Tne docfxxentS reviewed INefs 3 2l 4 I2
o.ll, S.I4, S. Ib, 1.U4 and 9.U9) discuss
oa4at ~ ar raf Aur Ii.cu ~:4 fi is.i... ~ ..Iauc qual ~ ua ~ su 4al Iaoeu ~ ~ cnsuic luisuuic
containment without substantiating the re
for ihe conciusion. in addition, raaiati
temperature teStS Were perfOrvted by Hyle
(Ref. 9.24) and TVA, (Ncf. g.Uo) respecti
demonstrate the acceotabilttv of pvC- lacks te cvmlp
conduit used inside contaInmcnt. Hone of the documents
anal facie naa fnoacn c I ~ 1 ~ au o 4 ...~ ~«ua ~ ara ~u c ing Ij aiaaacc au aucuualc aacNclsc
of the acceptability of pVC-jacketea.flexible conduits
tak lAg lAio cons ideraiion ihe environmeniai conditions
,inside containment.

Fg5ts I f) )Ik,,PA(i)IIIIl'@ifq~".,',;.;„'::, ~

son or sou~e the existing PYCc ac eted xl+e

aooralorttorA I I catcotatlVotif PcofoIlltosN T
el to " MI20~

b. Peripheral finding. b. There Is an Inconsistency between 'the aoc
referenced under (a) defining the purpose
jacket a! 4 beta radiat!Or.-shick for cab

XJUQC! I'th,.m„egglla;
e qual IfIcatioA. — reviewed and di cd to con stcAi

g )('pdflth the ye~ pr gram.

Q I I wTTI be c le&ed e flfs of IIH

Plastic flex conduits installed In
containment'and valve rooms are
not qualified for-ulcc-because of
the heat generated in these areas.
AIT such installations had to be
changed at SIIN.

MBN

P>C-kaCketed fleXio]e Cnnauit WCCSusCed On if Inttra~faft
racks furnishea by contract 1/C33-92800, l5 Instrument
~ acks arc located Ifisidc thc contaircaaAt auu two
initrument racks are located in tne main steam valve
rooms (HSVN).

Tne documents re'vieslea (Nefs. 3.2I, 4.12, 4.22, S.09,
O.IU, 5.ll, S.I4I S.IOI 7.U4, and 9.2S) diSCuSS the uSC

and adequacy of PVC-jacketed flexible cunduit inside the
conta!r~.nt ana thi ~ cSVRo ln addition ~ Iaaiatlofl Iafla
twyerature tests were'crfuretetf by Hyle Laboratories
(ffef. 9.24) ano TVA (Nui. g.ab), rcspeciively, to
a«monstrate the acceptability uf PYC-Jacketed flexible
conduit used inside the contafnssient and the HSVR.

NdN

a. Tne corrective action plan indicates that
— ino circdtt-It take-at QBH for the

PVC-Jacketed flexible conduit for
quaiifyfng class IE cables and equipment
and, therefore, the PYC-jacketed flexible
COndult far inSide COntainment and HSVR
usc does Aot requiroe cnvirofvxenta!
qualification. Revie~ of the Efi cable

'inder by the cvalitis,'IAA ic&m cofifirmeu
this because no evidence was found that
tne pVC jacket on flexible cunduits was

nninn I i ~S:IA1lCalau Ia ci ua f
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Corrective Actions

Element 235.8 - MBN (Continued)

b. Peripheral finding.

UFN

a. ~ Plastic flex conduits installed in
containment and valve rooms are
not qualified for use because of
the heat generated in these areas
and had to be changed at SQN.

Hone of the docuxients and tests makes an overall
assessment demunStrating t»e aduquacy of PVC-jacketed
flexible COnduit uSed inSide COntainment and the NSVR.

b. In addition, during the review of various environmental
qua)if)CatiOn EQ] Cable binderS, It «aS nOted that fOr
signal can)us LII binders CAUL-OO5, UUn, OUU, 012, and
Oil; Hef. 9.2> , the demonstrated'adiation dose does
nOt meet the "SneCified" radiatiOn dOSe. IhiS faCt iS
recognized as an open item and qualification deficiency
in the respective EQ binder. Mith the exception of EQ

binder CAUL-U)1, th)S Open qualifiCatiun iSSue naS nOt
been addressed in tne other binders referenced above.

a. Tne documents reviewed (Hefs. 3.Z), 4.12, 6.)4, b.lo,
5.2), 5.22, 1.04, 9.Uo and 9.Z4) and the evaluation
performed ilemonstrate that t»e installed pvc-jacketed
conduit In the dry«el) is acceptable.

b.

UFN

a,

considered for the environmental
qualification of cables at MUll. Taking
thiS into ConSideration, the evaluation
team concurs with the response )n the CAP

and with the conclusions for MUN provided
in q)H EIIPU6032 [81) 860328 250], q)R MBN

E4PU6046 [81) 860429 250], SCH MBN

EEU8548 HZ [843 860522 908], and
disposition memorandum from Haughley to
Those Listed dated 05/01/86 (843 860522
901]. As indicated )n the CAP, QIR MBN

E|IPU6046 will be revie«ed and modified as
required to be consistent with the
Sequuyah E|) program. Comp)et)on of this
effort is not required before MUN Unit I
fuel lOad. (CATO 235 08 MUN Ul)

1»e corrective action plan indicates that
all open Items are identified and
docuixented. These open Items have also
been evaluated and the responsibilities
for resolving them have been assigned.
Those responsib)e have been notified that
resolution of these items is needed
before Un)t I fuel load (refer to
li. 8. Bounds memo tn N. C. Brickey,
K. A. Cruikshank and P. U. N:tcalf [826
81UZ23 0)8]). Furthermore, resolution of
all items requiring comp)et)on before
Unit I fuel load will be resolved and
documented in accordance «ith MUEP-EP

43.06. MBEP-EP 43.U6 will reu)ace
MUEP-SEP 82-UZ and MBN-EljP-Ol and will
control the envlroninental qualification
program and the resolution of open
items. (CATO 235 08 MUN OZ)

None required.

29190-11 (11/Zb/81)
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Corrective Actions

Element 235.8 - BFN tContinued)

b. Peripheral finding.

BLH

(Hot to be evaluated)

b. In addition, ducuIIIentatiun was not available to
demonstrate that the PYC 3acket iS not riquired -for
establishing enviroNaent4I qualification of the cables
used in the drywell at UFN.

b. Verification by analysis, included in the
EIIUP (under SCR SFN EI)P8601, R3)
(kef. 5.22), that no credit is taken for
beta radiation attenuation by the PYC

Becket of flexible conduit based on the
Kyle Keport furnished under Contract
TV-56IIllA lkef g 24I
(CATU 235US UFN Ol)

ULN

111111111111111011

Element 235.10 - 4UU V power keceptacles Use uf Incorrect wire Size, Unsafe
111111 ~ 11101111111

CI III~I~

(Hot to be evaluatedj

Silh

a. There is a personnel safety problem
hdrh ICD Af 'I'll«ihrhrrDII I ISr DriH I IIUA vI IBb ~ ~ INI ~ ~ Ic I ~ UI gl ~

wire used to iuppiy the receptacle.

MUH

a. MUN specified in the MUN Naster dill of Haterials
IUeF 0 ')uI 8 I jlc c I'i k 1 ~ U ~ c c nUI I . UIsc ~ ~ roc c g ss ~ Ic ~ II Ms=a taoaec Ine ~ ~ s Mal c avulse ~Illwj
type AEIIlb4U, a oUU V, bU amp, continuous rated 3-wire,
4-poie receptacie with a pressure-type pin. Tne inside
diaamter of tne opening for the wire termination ls
0.312 inch (Kef. g.oz); Tne outside diameter of a iz
copper strand wire Is o.zgz inch (Kef. U.ul). Therefore,
the presspre-type pin is adequate for terminating t2
WIrec

a. None required.

BFN

(Not to be evaluated)

AI N

In adiiiiiOn, nO perSoiinui safety naaard has been
identified as all Lne coepuneiits In the circuit are
adequately sized and protecteo. (YZ «ire is rated at
101 amP IKef. US-E 12. I. 13 lkuf J.UU I, kecePtacles are
rated at aO amp aiid tne protective devices are 70 aiid
IIIU accp hr eaterc Earh IILU accl~ breaks I feedc up to siII
receptacles.)

SFN

ULN ULN

(Not to be-evaluated) — - --

Zglgo; IZ I 8 II
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Corrective Actions

~ aaa41AAA0*oi*I04*
Element 235. Il - )Ia)function of Mestinghouse M-2 Swttcn

140aaaoaAaiaataoao

sqH

a. Control switch malfunction causes red
and green indicating lights tu be
dark or partially illuminated.

a. Control s~itch malfuncLiun, thruugh the sneak circuit
patn Inadvertently introduced by Implementation uf IE
Bulletin BU-2O (Kef. 2.)2), caused the valve positi6n
indicating lights to be dark or partially illuminated.
In audition, during tne invustigatiun the evaluation team
iuentified the following findings:

u Although a proposed revised response was attached to a
TvA internal mene (Kef. 4.o2) e)lm)nating the option
for replaceuent of the urigiual M-2 s~itches witn new
M-2 switches, nu evidence cuuld be found that a
revised final-response tu NKC IE Bulletin BU-20 nad
been submitted to the NKC. Also absent from the
record are documentation of an option that waS
exercised, the replacement of certain of the original
M-2 switclies with new switches manufactured by
6 lectruswitch, and a tinal revised response to the HKC

describing this replacement.

Concurrence uy tne TVn Sequuyah Task I'urce fur Review
of Black and veatcn Findings l)c (Kuf. 9.02) «ith the
final evaluatiun by IVA ELU could not ue found. The
absence of concurrence is nut considered significant
anu requires nu currective actiun.

SUN

a. TVA's corrective actions to address the
findings are as follows:

r
~ o TVA will evaluate the problems below and,

if required, will submit appropriate
response to the NRC:

Reversal by Mestinghouse of its
position on corrective action is
discussed in TVA memo from Raulston to
Hills (HEB 820405 266] (04/05/82)

Kep)acement of M-2 switches with
SwitCheS manufactured by Electroswitch.

(CA)U 235 II SQN 0))

o The TvH Qua)ity Hauagev~nt staff (qHs) repurt in )9Bs
(Kef. 4.2B) noted that ECN Lube) (Kef. u.02) had nut
been closed indiCating Lhe possibility uf aauitlunal
design and cullStructlun MOCk The L'Valuation team
could fino nu documentation cunfinving cony)et)on of
cunstruction wurk or of clusure uf the ECH.

o IVA wi I I:

Establish as-designed
as-constructed

.. 9- $ ,' ') I"~< L.(6se E(H gp Aft

Iap>gg+p4L on a ng tu applicable

23b I) SIIH UR)

f. 4 ~
2g ) 90- l2 ( I I/25/87)
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Corrective Actions

Eleuent 235. ll - SQN (Continued)

o lne wiring change tu the indicating IlghtS and the
later correction of tne sneak circuits in indication
wiring were significant Conditions Adverse to Quality

u TVA will issue-SCR SQHEE88192 to
address the following CAQs:

(CAQs), which should have required NCK

COuld be fuuntd bu the IValuat hhn tehrn,
Rs Ha)function of Nestlnghpuse N-2

'E ~ ~ I... ~ C u..h 1 + ~
1u ~ cl uc1 ~

YO$6 'j'h PP:P A''f4 m,N a a""< F < t-'fttf- ia/llillÃ)ha;).id~tifled"by Ulack" d-veatch
6 a0 'ft P.u ffIjV)lng .Lt5V%I<

TFII

M ~ Ic la oral 1'1l I 'I I'u h'\\
aleu uue Cl Pl ~ la eau ~ 1 uttth uut

0 liicre are dlscrepaAcles iA the couAt of Nt2 switches
found by comparing several listings: kCN LS59l
iKef. 6.02), the fVA liSt (Hufe 9.
(Hef. 4,29). 1here is no evidence
listings used in the lE Uulletin 80
a bacis fur deSign haVe been Cpnclc
or that all N-2 switches requiring
IMCAtlficu aiid Ihclr circuits corf'

IVA wll)I

d flnltive list to be use

cui
'

nge r 'Ivpienentati

d p) icabl
rcultS with a sneak ctrcu t

Path. Pttt BrTPglrt~
v ~ ~ ~ e uu ~ 0 ~ Un ~ Au pe uge nw'e4t ~ IPUIIIJIn 1 I.II~ Ila nn eat t ' \ n I

recurreIIce ot the prooleuI in ttIe e

circuit modif ications required usa(f
switch spare contacts or spare N-4!
stock.

a ~ ICIPRV~i~eaeeu u ~ Ih ~ I eau —a~ue1OIIC
<t.~tqh qctH4fR)Ig)~nt.drawing t

Mlhhr e fftl)IMitehetor tel
tl~ntrOd~iun O~ CirCuit pa

~ " 'Stthhtt

(CIAU 23S SUN ~

nhl nn \ ~ I. IMMIcvavu 1 ~ I IPP I



Issues

nT TACKPENT 8
SUGARY UF ISSUES, FINUIN45, AKU CURRECTIVE ACTIUNS

Fuk SURCATEuvRY 265UU

Findings

REVISIUN NUNER: 4
Page B-ll of 68

M~ Co rective Actions

Eloaent 235.) I - SIIN (Continued)

TYA indi e th t the corrective actions are
requirpd to~-c pleted after restart of

eqiL(igh e&gp„fo CATU 235 II Sl|N 05 which
k„gerhart' This Is docuaw.'nted in TVA

le teVi -bg te fbrch 31, I987, ~hich,
pro idet Pyi t the CAP. The revised
CAP Isq'ivi for e following TVA
corre tive actloqE+ b couoleted before

I n gggw ches used in
sa t -rqlatdg~ifl) u s

Nevi p 0 s tch
appli t e ~ t t all
failur lqh co lg s t frea
spring t rn nelf sneak
circuits 1 efg t I by the
operators

All plant o r uwst be n ified
of the possi e ai lure uede o the
1-2 s~itches d he effect un c ntrul
board status I> h indication.

29 I9D- I I ( I I/25/87)
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Corrective Actions

Element 235.11- HBN NUN

A control switch malfunction causes
red and green indicating lights to
partially illuminate or be dark.

a. Contrul switcti walfuiictiuo, ttirough the sneak circuit
patn inadVertent ly intrOduCed by implementation Of ECM

33U6 (Hef. b.u1), caused toe valve position indicating
lightS to ue dark or partially Illuminated. Although
tnlS ECNt aS Weil aS SubSeuuent Currect.IVe aCtiOnS
deSCribed beIOw, waS direCted aL reSOIVing the prOblemS
irjuni ifissss iss NKs'E k s1lnt in sjsj-2rl the nualssat inn tnam
tlas ld«ntitiuu toe fulluwiog uutstanding issuest

u Ilgwu last respuose letters tu the HkC regarding
IL Uull«tin UU-2U aru uateu Juou 2, 1902 (kef. 2.01),
anu itarcti JU, 19UJ tkef. 2h IU). Inese letters orovide
TVH ctxitxitmeits to complete corrective actions on 6)
K 2 csui I Ctree ssssr' sss i I bu Ijrt ~ sbur lujse ~ SrusOSenssent 1VA

int«mal w wxts (kefs. 4.JU aou 4.31), nuwever,
liluilail'he ouwuc'I UI swILlhus and lhc comp let tun
date have changed. However, nu recurds were found
that Lhe NNC has been auvtseu ut these coaoges.

o TVH's Tgsk Furcu N«purt IKct. 9.lo) un ttie Slack and
veatch (b'av) I iiiutog Keport Fitz (Kut. 9.02) iegardtng
Lne sneak circuit indicates Liiat mudit icatioos Jter
LCH >juu LHet. bruit uid nut SatiSfy liCenSing
retptlrcmots. Hccordt:19 tu Luis IVA report, 2U valve
contru) circuits were Iduiitifled as having the sneak
circuit problea. Hittiuugh iois cooditiun was
currectcu tur zd valves in Lchs 4591 (K«f. u.ll) aod
4592 (Kcf. a.l/), the evaluatiuo tuaw cuosiuers toe
rewurx Lu currect toe prublau as siyiiificaot.
IluwI.'vi.'I ~ ou ouilcsillfurwJocu Ur sigoificaoL condition
fepurL (SICK) Cruuid Ls'uuuu Dy Lnu s'Valilat ion Leam

lhe uvaluatiuo teaiii outus LtiaL Sck NUNLLUU52o
(Net 9 boj aiiu PIK HUtiftkubjj (Hef 9 b4) were issued
fur siwi)ar xxidtt icationS perfurixed under ECN 5u40 fur
six aduitiunal valves.

a.'VA's corrective actions to address the
findings are as follows:

o TVA indicates that the actual number
of switches requiring modification per
the intent of the bulletin was not a
required response. However, this
nssrstser Wac inr nr ~ Dr t iu hi htnrJ ac Is)

per unit in the June 2, 1982 letter.
Tiie lateSL expeCteii COmpletlun date
was forwarded to the HRC by TVA letter
dated September 16, 1985. Itowever,
toe modification was not completed as
expected. TVA's corrective actions
am thss iscuanre nf PIR HUNHUPUt)6
(Ket'. 5.24) and another submitta) to
~ s. ~ ui
c sic ssnu ~

(CATO 235 11 HUN 01).

TVA indicates that ttie sneak circuit
prublem was analyzed by engineering
design aod determined not to require
the ioitiation of an NCR. This is
rJonrsursuntedt in thn Tssct llnflciencv
Heport PT-301 Form 3. The test
defiCleoCy ret)ort waS the baSIS fur
initiation of FCHs 4591 and 4592
(Hefs. 6. 11 and,6. 12). Ttie problem
was approached geiierlca))y at thaL
time, and circuits for systems 1, 3,
aiid 62 wnre uetermined to nssed

correction. In addition, PIR
NUNIIUPG)76 tins t)desi Issiied to curfecL
documentation related to this
problem. (CA TO 235 ll NUN U2)

rssiuss iu ~IR11Cu ~ uu ~ h r r
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Corrective Act lons

~ I

~ ~ I

Element 236.II - NUN (Continueo)

o The evaluaLio» Leam cuulo nut establish that Tvn's
revie~ anu basis for uesfgn modifications to meet It
uulletan uu-Zu CuwvitmenLS naVe been adequately
document«d tu demonstrate that all w-2 switches with
satety-relatuu applications are Ioentit leo fur review
and apprupriattely xediiieu. n vast oitference exists
in Lhe number ui switcheS urlginally identified ln TVA
memo outed Uctuuer ZJ, 19uu, from J. A. Naulston to
L. H Hills (kef. 4.ult and in LCN Jaub (kef. 6.ul).
Tnis memo id«ntifieo 14u switcneS wnereaS LCN 3ad6
(closed uy Engineering In 19U3) cuvered only bu
switches. Tltis difference is still signif'leant even
when cunsidering that some uf-Lhe 146 s~itches have no
electrical function in Lne neutral positions, and,
thus, monitoring ot the contact Is not needed.
rurtnermure, calculation Eeluubudl/ul, issued on
August 23, I985 (Ref. l.uu), documents only the main
cuntrol board N-2 switcnes reviewed .for mouificatiun.
uowever, theie are discrepancies between the switcnes
shown in the calculation and those shown In the
October Z3, 19UU m ue. In ~udltion, the calculation
identifies bg switch«s fur Unit I ano 33 switches for
Unit 2 thaL Iiave been modified, wher«as b) s~itches
per unit are idenLified in Lne June 2, 1982. letter
fr+a TYA 'to the NKc (Kef. c.ul). Nu uucumentation
ioulo be tound tu Justity the diiferences ur to
establish that Il-2 switches lucated outside the main
control board have been revieweo.

u t inally, Lhe eValuatiun team COuld nut eStabliSh that
an effective TVA program exisLs to prevent recurrence
of the'neaK clrcuiL pruulaa if spare w-2 switches in
StOCK or spare neutral pusition COntaCtS of exiSting
switcnes were requireu to u« useu in tne future. The

evaluation temx nutes Lnat Lne ind«x sheet of contact
develolxxent drawing 46Uu4u IKef. 1. 12) dues provide a

cautiunzry nute on maxing euoiticatiuns to N-l ~

switcnes; nuwever, nu specific guidelines are includ«d
for preventing sneaK circuiL patns as uiscusseo in

IL'nformationNotice 82-ul (|let. 2. In).

o Tva Inolcates that Plk NUNNUp8716
(Ref. 6.24) has been initiated to
define and resolve the problem ln this
CATO as well as ln CATU 235 II NUN Ol.
(CATO 235 II NUN U3)

u TVA indicates an ECN will be initiated
to supplement the cautiunary note on
Lhe switch deveiotxxent sheeL of
drawing 458640 by adding a referenCe
to IE Information Notice 82-01.
(CAIU 235 ll MI(N U4)

29190-12 ( I I/26/ul)
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klement 235.ll - BFN

a. Control switch «alfunction causes red
and green Indicating lights to.die or
to go out entiiely.

BLH

.a. Bruwns Furry dues not usu Mestinylruuse type M-2 control-
switches (the subdect of lt dullctin tnl-2U and the Slack
anu Veatcn Finding,FliZ) in safety-related applications.

BLH

a. Nunc required.

BLH

~ I

a. Control switch «al function causes red
and green indicating lignts to die
or to oo out entirely

a. BLN does not use Mestinguuuse type M-2 control Switrhes
on the uniL control boarii (thu subject of lf Bulletin
IIII ')1l >n(I ~ ~ a 529>rl ivy 12 sIis CI vl .. Cl I'95 rI v vuv v Iv\v Qvv ~ ~ vll 9 ~ ~ ~ 5559 ~ Ilg ~ I ILJ ~ IIIC)C
switches are used in safety;related low-voltage
switchgear boards, out the applications oo not require
use of. the switcnes'eutral position contacts. Also, a
note has been added on the luw-vultage vendor drawing
tKef. I. lg) to prevent future use of the neutral nosit ion
contacts.

a Bene renuIired ~

~ i
l

l 29199-12~25/92)
I
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Corrective Actions

aaaaaaaaaaaaaaaaaa
Element 237.1 - gypass uf Tnermal Overluau anu Over-Torque Limit S«itc»us

~ aaaaaaaaaaaaaaa ~ a

5<IN

a. Inadequate design co<apliance with
NRC Regulatory d<uide I.gl. (This
iS being interpreted as inadequate
compliance with Regulatory Guide
I.IUb, which deals with the tnermal
overload bypass for motor operated
valves.)

a. NKI. K.G. I.gl addresses "Instr»<auntatlun fur
Light-i<ater-Cuoleu Nuclear i'u«er Plants tu Assess Pla

a. Ihe FSHR <<ill be revis <

u a or Guide
and Enviruns
Hcciuent."
covers t«era<a
motor-op'crate
inadequate co

rP r g< i

rdS «uriah ntifieu f
l, t

ucuaienfi)ig '<uaitments for
Nu formal rec
Nuclear Pla»t
extent of curn
Snuuld be »ut

liance t
<I, however, that ti<e Task iurce Report

(Nef. 4.0>I to SLV findings and the Nuclear Safety Kevie«
staff (NSKs) investigation report (Kef. 4.32) concluded
tne confor<ua<ice to Regulatory <<us<tion d.

nt
I.106.

b. Peripheral finding. b. A design criteria ducument will be issued
to pruvide the basis for TVH design.
(CATU 23) 01 S<IN 02).

H» ac lve I be prepared
«ith )ustification fur listing on
active valves instead uf

c u' safety-related valv n ad ition, the
valve listi th
Spec on

' fI - 2, a»d
o wi «'ea is u so

geL <<L 1 Is vill <t> roc

U. Nu design basis for compliance with NKL Kegulatory
I.IUb has been established through design cri or
Other deSigi< baSiS dOCumuntS. TniS res n e
definition of tne valves tiiat mus t <e

pusltlun «hici<, in turn, ru in < i n 1 n

tne different lists u 'es
< Q ec

5
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Issues I'indings Corrective Actions

Element 237. I - Si)N (Continued)

c. Peripheral finding. C. NO deSign baSiS haS been dOCumented whiCn SuppOitS the
aotor operated valve thermal overload settings of I
3

6 o

t
U seconds at locked rotor current and deaonstrates th t
hey satisfy Position 2 requirements of KHC kegulatory

a

Guide I. IOb.
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Corrective Actions

Element 237.1 - MBN

a. inadequate design ceapli ance with
NRC Regulatory Guide 1.97. (This
is being interpreted as inadequate
compliance «ith Regulatory Guide
1.106, ~hich deals «ith the thermal
overload bypass for motor operated
valves.}

RSN

a. NRC R.G. I.v/, addresses "Instrumentation for
Light-ilater-Cooled Nuclear Power Plants to Assess Plant
and Environs Cundition Ouring and Follo~ing an
Accident." Since K. G. I.IUb (Ref. 2.lb) covers thermal
overload protection for electric motors on amtor operated
valves, this issue is i»terpr«ted as inadequate
compliance «ith Regulatory Guide I.IU6.

watts Sar's design oasis of the thermal overload bypass
on safety-related MJVs is intended to be in compliance
«ith Regulatory Position C. 1(b) of Regulatory Guide
l. IUS. This design basis is documented in the recently
issued Uesign Criteria NS-UC-30~15 (Ref. 3.03). ln
Amendment 52 of the NBN FSAR Section 0.1.5.3 (Ref. 1.0u),
TVA has stated full compliance «ith the regulatory
guide. However, the regulatory guide applies to all
safety-related HNs and contains two positions «thereas
the design criteria indicate conformance with the intent
of Regulatory Position C. 1(b) for active valvei only.
Therefore, t»e design basis does not accurately reflect
the FSAR statement. To provide r,larification, TVA nas
proposed an FSAN update ( 12/29/Sb alamo from II.S. Raughley
tu II.S. SOundS) (Ref. 4.IT) ~hereby NOte 10 Will be added.
to said section. The proposed change, however, has not
yet beeh submitted to t»e NRC.

NSN

a. TVA has previously recognized the problem
and comaitted to revising the FSAR as
part of resolving NCR M-367-P (Ref. 5.02)
and as stated in the corresponding
IU CFR 50.55(e) Report Ko. 2 Final. The
specific FSAR update is documented in the
TVA memo dated 12/29/S6, from Raughley to
Sounds (Ref. 4. I)). Completion of this
update will be reflected in the
10 CFR 50.55(e) Report No. 3 Final.
(CATO 231 01 NBN Ol)

29190-11 ( I I/25/0/)
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Corrective Actions

Element 237.1 - ifgk (Continued)

b. Torque switch bypass modification for
SIS valve nos. 332 and 333 per 19?9
Engineering Change ffotlce (ECH) 1842 was
not performed.

b. kCH If!42 Iktfk, kef. 6.24) is equivalent to ECH 2257
(Stfk kef. 6.01). for clarification on ECH 59? I (Sffk)
see element 237.4, Issue a (kef.. IU.OU).

The torque switcn bypass modification f . !ve no .
FCV-68-'332 and -333 was not in the 1979 Ei;H I842
fklef- fi.2al Thee Iun uslu c n l ~ ...~ u ~ e. u* re

~ e ~ e un eee ~ e ~ eeeeeeucu lU }lu AA}dlI Iud
by ECHS 4551 (unit I, kef. 6.25)) and 4652 (Unit 2,
Reft 6 ~ 2eu) ~ lhe Uliit I VAIVeS Were mOdified ~ Dut the
Unit 2 valves were found to be wired improperly. This
condition was reported in Hck u-36?-P (kef. 5.02) and in
a IUCFRSU.SS(e) repart. ECfl b2uu (unit 2 kef 6 271 waS
issued to correct the ~iring problem on these two valves
Arid uihar VkluDc tlluinn lhee c~ en nnnhl ve

y u w I euue ~ we e ~ eu 4e )ege ~

'orkhas been completed for ttie ECHs.

b. Hone required.

c. Adequacy of design coapliance «ith
the thermal overload and torque-switch
bypass requirements for motor operated
valves (HO'Vs) is in question.

c ~ TvA has established the need fur-the tiiermal overload and
torque switch bypass on active valves. This need was
established by memos in .1977 (kuf. 4.3s) and !9?9
(kefs. 4.34 and 4.35), respectively. Alsu, In 19?9,
electrical standard dra~ings (kef. 7.13) were issued to
provide ~iring details for use in torque seated and
pug4-Ion- seated NOVs; However-, Chose drawings c'ontained
two configurations For each type of valve, and no
guidance was provided un the urawihgs for uSing a
particular configuration. On U}.cewber 3I, 1986, TVA

reVjSed tne Standard drawii}gS pet taining ta
Safety-related ValVeS LO f}rOVide the Iteedelf guidanCee

c. ko corrective action Is reouired for th!s
part of the finding.

'L
e

rl
l
e

Ap}dat1onal f inidieegS ul te}is tss 'u urei

TvA-has-formaliaed-the ruquireuents for the thermal
overload and torqu«s~itch oypass design by Issuance of
ifesign Criteria }f8=DC-3U-lb (la/su/u6) (tlef. 3.03). Tiiis
document references c'alculation no. kgk-US}}4-096 for tile
list of ttuvs requiring ttie bypass aesigit. A revie«of

.calculatioh no. ktfk-usu4-095 (kef. ?.u}8) s!}ows that tile
criteria for selection and taoulation uf HUVs requiring
thermal ovei'load bypass have been esiablisf}ed. However,
there is no indication tfiat this calculation establishes
similar ci'iterla for Huvs requiring torque switch bypass

TVA Indicates that the calculation was
intended to address both thermal overload
and torque switCh requirements stated in
Design Criteria N8-OC-30-16. The oroblem
was recognlaed by TVA during a design revie~
concernlnel HCk Lf 36? P «ndl conceq«cot lu
the f)lk was issued. Closure of the f)lk will
resolve teee probieai ~ (CATO 237 01'HDH 02)

2919n t2 25/k?)
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Corrective Actions

Element 237. I - MBH (Continued)

or that the tauulated IUVs require tne torque switch
byPass in addit,iun to the thermal overload bypass. A 1VA
IIuality Information kequest (LIIRI Nao EEB U7 066
(kef. $ .12} has been issued to document this problem and
to request resuluLiun by February Zu, 1987. Because the
action required oy the IIIR is underway, the evaluaLion
team cannot >udge its effectiveness.

A comparison uf the valves listed in calculation
MBN-0$84-UJ5 (Ref. 1.08) with those shuvvn on drawing
4$ M7bU-27U-Z, 81$ (Hef. 7. I4) shoks that several valves
have not been designed with the required thermal overload
bypass feature. Inu valves are:

Vol o Ko.

IVA indicates that the problem is being
addressed as part of the actions
covuaitted in the IU cFR $U.$$ (e) keport
Ho. 2 Final to prevent recurrence of the

'onditioncited in HCR M-3b7-P. Ihe
covwaitted action requires that a design
review pe performed to ensure that all
valves requiring thermal overload and
torque switch bypass «ill have them, and
that the switches are selected and ~ired
properly. CompleLion of this activity,
together »ith the necessary revision of
affected drawings, including
4$M7bU-210-2, is sufficient to resolve
the problem. (CAID 237 Ul MBH U3)

0-FCV-a7-144
I,Z-FCV-o7-72, -73, -143
1,2-FCV-70-183, -21$
Z-FCV-b7-4$ 8, -478

uf these valves, the UniL I valves and the valves cocoon
to both units are not listed on the Matts Bar - Unit I
leclullcal SPecif icatiun Table 3.8-2 (Ref. I.U6). Ihe
Unit 2 Iechnical Specificatiun was not available for
review. Also missing from Lhis table and required by
calculation no. MNN-0584-UV$ aiet

Vol o llo.

I-FCV-b7-9A, -VB, -IUA, -IUB, -4$ u
O-FCV-67-2U$ , -20N
U-FCV-7U-IV4, -IV7
l-i'CV-74-U, -9

IYA indicates that, as part of the revie~
and resolution to HCR M-367-P, IVA memos

from Bounds to icUonald, dated 02/IZ/87
(Hef. 4.20), and from Brlckey to 8:tcalf,
dated 03/09/87 (Ref. 4.21) have been
issued to address corrections necessary
to bring the FSAR, design documents, and
tecnnical specifications into agruevtv:nt.
kith formal submittal of the coasitted
changes to the HHC, the problem is
adequately resolved. (CAIO 23/ 01 MBN U4)

291 VU- I I ( I I/25/87)
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Corrective Actions

E)ement 231.) - NFN

a. Inadequate design compliance with
NRC Regulatory Guide ).91. (This
iS being interpreted as inadequate
coao)lance with Regulatory Guide

over)oad bypass for motor operatedl.. \
VO ~ Vwhot

a. NKC K.G.'l.91 addresses "Instrumentation for
Ligttt-Mater-Coulee ttuc lear Po~er Plants to Assess Plait
and Environs Condition Uuriug 'attd Following an
Accident." since Regulatory Guide l. IUo (Ref. 2.)b)
covel s therma ~ ovcl load pfolwl,tIun ful electric motors on
motor operated ya)ves,'nis issue is interpreted as
inadequate compliance with Kegulato'ry Guide I. )uo.

SFN

a. None required.

b. Torque s~itch bypass modification for
SIS valve"nos. 332 and 333 per )919
Eqnlneerlng rhange Hot ice IEON I )842 was
not performed.

drowns Ferry is nut required nor.ttas cotitttitted to meet
Regulatory Guide I. IUo because this regulatory guide was
issued subsequent to the licensing of the plant. Thetutti>l Roc tnn rlnzc nnt ~ ran tran t ~ sec . C ~ ~ ts .. ~

~ ~ ~ I 4 tvl~ VU44 IIVI ~ b iu ~ ~ 4 VJVQ44 VN ~ IIQ ~ IlgWl ~

overload protection-device for safety-related tUYs. A
design cnange to implement tiie bypass feature was
initiated by ECN L2U/l (Ref. 6.22).

b. ECtl IH42 (Mttdl IS enulValent. tp t t'.K 2251 tSHH) Fpr
clarification on ECH 591) (St)N), see bt)H element 231.4,
~ eaoi aelac a

The torque switch bypass muditicatiun for Sequoyah and
Matts Uar va)ves 332 and 333 is cunsldered not required
on Browns Ferry because its cuttoarab)e valves are air
operated. This is determined by ttie evaluation team from
the reVie~ Of drawing 41UMb)U- I-I (Reft 6.28).

b None renuired

29) 90- I I 5/8/)
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Corrective Actions

Element 231.1 - BFN (Continued)

c. Adequacy of design compliance with
the thermal overload and torque switch
bypass requirements for safety-related
motor operated valves (at)VS) is in
question.

c. The evaluation of design compliance witn thermal overload
and torque switch bypass requirements reveals the
fu I lowing:

o Uesign drawings do nut reflect tne thermal overload
element ratings. SCR UFNEEUU>3u (Hef. b.2b) has been
initiated to resolve the problem, but the corrective
action has not been completed.

o Calculations and/or analyses are underway, but they
have not been issued to demonstrate that the installed
thermal uverluad heaters are sized properly as
required by EEB Policy H~ Pub-IU. Ho surveillance
or technical specification requirements were
identified for periodic testing to deaonstrate*

adequacy of installed thereal overload heaters.

c. The design drawing changes to reflect the
thermal overload element ratings will be
convicted by iepleeenting ECNs P0975,
POM87, and P0988.
(CATU 231 Ul BFH Ol)

To demonstrate that the thermal overload
heaters Installed In safety-related lQV
circuits are properly sized, calculations
were Issued (BFEP-EI-8649-62, 6b to 14,
16, 18, and BFEP-E1-81002-4, 1 and 8).
Uverload heaters deemed inadequate «Ill
be replaced under CCB 81UO21.
Operability of the NVS will be tested In
accordance with the Technical
Specifications on safety-related NIVS
(BF-3.2. I and SI-4.5.A.I.C).
(CATO 231 Ol BFH 02)

o ECH L2011 (kef. 6.22) data sheets were revised Several
times to Implenent the thermal overload bypass
design. No design oasis review nor coeuleteness
revie~ of the unreviewed safety question detereinatiun
COuld be fOund tO be Current with the ECH reViSIOnS aS

required by EP 2.03 (Ref. 3.bd). The cenpiete
engineering or construction status of thiS EI'.N could
not be established.

ECH L2071 vill be cancelled and drawings
which were revised or originated by this
ECN will be revised to remove all changes
made by this ECN. To establish a design
basis for compliance with the intent of
Regulatory Guide I. 106, the following
documents will be issued and requireeents
developed:

o No design basis document could Ue found to control the
design or to establish requirements for the bypass of
the It)V thermal overload and torque s~itch when
needed. Inconsistencies were found between the number
of NVS requiring the bypass design and those
iepleeented by ECNS Or uSed fOr the reVieW Of IE
Circular 81-13 IHef. 2.01) and dulletin 85-03
(Hef. 2. 13).

o Guidelines (iIA level) for determining
the active safety-related N)VS, the
method of overload protection for
motor and feeder cable during normal
OperatiOn and during HlV teSting,
application of oversized circuit
protection, and procedure fur H)V

testing.

29190-I I ( I I/25/Ul)
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Corrective Actions

Element 237.1 - ttFN (Continued)

~ii iIllLh

o Verification, as rectxaxenued oy if Circular Sl-)3
Iunf 2 n)l ~ I i ~ all ~ ~ ~ - ....i a . i.2 x~ film~ ii~ ~ vaivus fcqulfeu oy cne ues1gn to
have the torque s~itch bypass are in fact installed
arid that ai) appiicabie eiectrical drawings correctly
reflect the bypass have not been estab)lshed. In
addition, verification that the torque switcnes have
been removed or oypassed for specified tUVS as
recoxxnended by GE (kef. 4.3b) and for other
Safetu ~ elated NIVS Cpuld na ~ x aa ai ~ i )1r ~

o Calculations (t)A level) to list all
active safety-related valves at SFH.

(CATOs 237 Ol SFH 03 and 04)

Verification to have torque switch bypass
circuits installed was performed and
documented and inspected by HRC. )tern is
closed, no additional fol lowup is
required.
(CATO 237 Ol SFN OS)

a. Inadequate design coap)lance with
HRC Regulatory Guide 1.97. (This
is being interpreted as inadequate

,comp)lance with Reoulatory Guide
1.106, which deals with the thermal
ovei ioaii bypass foi motor operated
valves.)

a. HNC k.G. ).91 addresses Instrumentation for
Ligttt-)tater-COO)ed HuClear POWer Ptante tp ASSOSS Plant
and Environs Condition (turing and Following an
Accident:" since Regulatory Guide ) ~ )Ub (kef ~ 2 ~ -)6)
covers thermal overload protection for electric motors on
motor opera~va)ves, this issue is interpreted as
inadequate compliance with kegulatory Guide 1.106.

ko forma) records were luentified for the tte))efonte.
Nuclear Plant documenting licensing coaxxltments regarding
the extent oj compliance ta NttC Neau)atory Guide I IL16

Although ceuxltment to comp)y witt1 Regulatory Position
r. 1(bj is Imp)led in the TVA eva! ations of the SCV--

findings for applicability to SLH documented in the Task
Force Report on category 3ti (kef. 9.34), the Fstu)
reference 'to the obsolete oranch Technical Position (SIP)
EICSO 27 (Ref. 2. )7), and the .Chandler to kaulston memo

(kef. 4,87j, no desian basis uocuments were found to
justify the extent of SLN comp) lance to RG l. 10b.

a. To clarify TYA's position for ttLH

r gat'ding CQoliarice witi1 keguiatory
Guide 1.106, Rl, SLN-FSAR Chapter S,
Table S.).4.), 'Comp/lance with Criteria,
kegulatory Guides, Standards, and Sranch
Technical Positions," is being revised by
Draft Amendment 34 as part of ttLH's FSAk
reverification effort. This amendment
will-a)sa delete referenced roinp)Iance
wiih OtP f)CSS27.
ICATU 237 01 SLN 011

2a1 an 11 t ) 7)
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Corrective Actions

Element 237.1 - ULN (Continued)

b. Torque switcn bypass modification for
SIS valve nos. 332 and 333 per 1919
Engineering Change Notice (ECN) l842 was
not performed.

c. Adequacy of design compliance with
the thermal overload and torque sw1tcn
bypass requirements for safety-related
motor operated valves is in question.

b. ECN 1842 (MBN) is equivalent to tCH 2257 (SQH). for
clarification on ECN 5971 (SQN), see SUN element 237.4,
Issue a. SIS valves 332 and 333, as identified for SQN,
have one equivalent valve at 8LH. Eck b39 (Hef. 6.23)
1ndicates that NUV HC-IFCV-Ubl-A the equivalent valve,
has the open and cluse torque switches bypassed «itn
limit SwitCheS aS required.

c. The design requirements for bypass of thermal overloads
and torque s~itches are defineo in drawings only. There
is no design basis docmnent to identify safety-related
HUVs requiring the oyPass deSign. Urawing 2GNUJOO-IL-I
(Nef. l. 15] I)sts only valves requiring tnermal overload
bypass. No similar drawing that shows all the valves
requiring torque switch bypass could be found. However,
they are shown on each system Functional Control Logic
Uiagram (FCLU) (Ref. 7. I5). Finally discrepancies were
identified between the Va'IVeS requir/ng thermal OVerlOad
bypaSS and tarque SW1tCh bypaSS, and between FSAk
Table 3.9.3-24 (kef. I.OU), ECN o39 (kef. b.29), and
Drawing 28M0900-IL-I.

b. None required.

c. To resolve the exiSting discrepancies and
establish a design basis regarding the
applicat1on of torque switch and thermal
overload relay bypasses for NOVs, BLN
will issue a des1gn basis document for
design input. Design output documents
will be revised as appropriate to comply
with the established des1gn basis.
(CATU 237 Ol SLN 02)

. iI Ni- I;! ( I I/25/Nl)
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Corrective Actions

1011111111$ $ 11$ 101

f lement 23/.2 - 4UU-buu oredxers Unacceptably Set.11111 ~ 1 ~ 1 ~ 11111111

SIIN

a. UnaCCeptable trip ratingS were
selected fur a large number of
elnlrrv I p Jrv h v

StIN

a. TVA Is preparing new calculations to verify the existing
trip ratings. (he majority of tne voided case breaxeririp railrigs were accepiably selected, according to an
initial aSSeSSxrent by TVA Of FSAN SeCtiun 8."3.I.I
IKef. I.ulj, Uesign Criteria SrIN-OC-V-ll.u. I (Nef. 3.UI),
OeSIgn Standard US-Ege2. I (lief. 3.U/). Circuit. breakers
«Ith trip rdtingS fuund tu oe unacceptable will be
I'IIIIidr'eeet nntne'e ~ rnct vrt

TVA «ill revie~ issued JVA ONE

Calculation StIN-APS-OU31 NU (II/24/Noj
(lief. 1.US), which covers clicuit breaker
selectiont tu verify that rresiun ct iteria
and desigrl guides that specify
reiuirmnnntS fnr nrntnct inn dnvicn
coordination have been properly
re I cl cncev ~ (brit pl Ulcc( loll IUI srxd I I
motur circuits have been evaluated, that
results of the calculation permit direct
crxrrparlson with values shown on desiun
documents, and that NEC requ(rements for
snt t inn nf f merit nrninr t inn at '1 3evi

percent of full load current are clearlyIn I IF I
~ vveev I ~ ~ vv ~

CalcA preliminaey drift uf the CdlCulition (Nef. /.US) did
not completely address th and protectiv v

de J v
I

'esuits
inat c

Itotor Control
design criteri
circuit fault
trlermal overlu
in t 1 rre rn t a ijOn

cdlculatiuns w

~ e f ~ Ie v
~ e

ich si u ue
sei it Iaivi pe ceni of fui'
requires therrrr gne c circuit breakers tu be rated
4UU percent xrdximum.

ui be compared wittj rip t
IIIIr nfl/nt N ~xt

jaS enure ~ iW ilae ~

CA

required,

inadequate
gN] SIIN

1 Criteria

Uesiyn criteria and guidance were
vnnl inn t Ie.n nF ~ nvr ~ e 1 e. Ve 1rl ~ evvv ev'n ve verve reive rvvgeeee Ie I ~

1,'aultprotection uf small motor ci(
Oesigri Cr-i teria SQ-OC-I I.4. I (Nef
without documented Justif Ication u

e)i)reggeeIgi( Sari (t IIIIIIelfg)~Ir geeelrerveee

Igrl
fy
r

rsv
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Corrective Actions

Element 237.2 - SUN (Continued)

b. Engineering practices and attitudes
in the selection of molded case
breaker trip ratings were poor. The
National Electrical Code and good
engineering practices were violated.

b. Addressed in 'a" above.b. Ko direct evidence was found that engineering practices
and attitudes in the selection of wolded case breaker
trip ratings were poor, since the original selection
rocess cannot be document d h w

properly referenced In calculation
(Ref. 1.05)

g gineering
practices is not clear. Criteria documents du not state
clearly ~here the HEC should be followed and where not.

P e . o ever, tne absence of

and are addressed in sere d df)))Q st(agdPriP),Pdgggg( 'HOMP)ETEO
The NEC, although not manoa ory.for HAty generati n verific A f
stations, was referenced in design '4ria (Ref. 3
currehtly in turce. Pendin comple i rP review o inter r
final calculations, the deg 031 'Ref. 5.13, which Is
protection design to tne NE or to ood en

0 (Ref. 5.13), which Is

c. Fuse size selection for valve
operatois does not allow enough
margin for emergency operation.

d. Fuse sizes are selected to protect
the valve operator motors and
not the circuits (e.ged ENCE

valves In fifth diesel generator
building).

c. Fuse size for valve operators was found to allow
sufficient margin for emergency operation, as concluded
by Generic Concern Task Force Report GUR 29-2v
(Ref. 9.00). However, the fuse selection process is not
documented.

d. Fuse sizes were selected to provide short circuit
protection for motors and the circuits. Overload
protection for motors and circuits was provided by
thermal overload relays. Ho basis could oe found to
demonStrate that tne fuses provide adequate full range
short circuit protection for motor starter, cable, and
motor.

c. TVA will review the fuse selection
process presently In use to determihe
adequacy and to identify design criter Ia,
design standards, or design guides needed
to control the process. If necessary,
TVA will revise documents reviewed above
or create new documents.
(CATO 237 02 SI)N 04)

d. TVA «ill prepare calculations to confirm
adequacy of electr ical protection and
margin for emergency operation of the
fifth diesel ENCE valve operators.
Protection devices that are determined by
the calculations to be inadequate will be
replaced. (CATO 23/ 02 Q)N 04)

Requlreients of Nuclear Engineering
Procedure NEP-9.1, Corrective Action,
«Ill be considered In the reviews listed
above to evaluate any deficiencies found.

2g lgO-12 (11/25/Ul )



issues

ATTILCHLNT 8
SUNf4iky UF )SSUES, F)NUIHGS, ANU CUkkECTlVE ACT10NS

FUk SUBCATEGURV 2OSUO
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Page 8-32 of 68

Corrective Actions

E)cment 231.2 - NBN

a. Unacceptable trip settings were
selected for a large number of
molded case circuit breakers.

b. Engineering practices and attitudes
in the selection of 'aoided case circuit
breaker trip settings were poor. The
National Electrical Code (NEcj and good
enoineerino nracticcs wel e violated

HBH

a. As a result of Black and Veatch Finding )31, (Ref. 9.03}
TVA identified a total of 444 circuit breakers with trip
settings nigher than permitted by criteria. Of this
tOtai, 16 CirCuit breakerS Were rcp)aCed and 369 Were
reset to correct tne deficiency. The rema)ning 69circuit breakers «ith high trip settings were not
replaced or reset. These Circuit breakers protect motor
operated valves with motors smaller than )I& hh

alen cia acic ~ sc ~ ac Ia Iac ~ aal c ~ I a a
~ J a ~ I ~ Ital ah ~ aaavaa \ ~ ~ aa ~ ~ gl aaaarg wuru

replaced with therma) magnetic circuit breakers so that
c4blcs In motor operated vaive circuits would be
protected against overloads in the event of bypass of the
thermal overload relays.

Uesign criteria and guidance were not found for the
4hn) )rat inn nf aclihctahla Iaclaac a"c al "la ~ a

~ ~ ~ a ~ 1 ~ ~ IaavI ~ a ah Uua \ ~ ~ I 4 ~ ~ al cacao a
for fault protection of small motor circuits including
protCCt)OA Of tiiCriila) OVerioad heatCrS ~

The 444 circuit breakers with trip sett)ngS higher than
permitted by criteria were considered to ilave generic
)mp))cat)ons for other TVA nuclear plants. the
evaluation team rohcidcrc this to le a sign|f4cant
condition adverse to quality (cAi}} ~hich should have
~ cqluircd aA HCR or SCR ~ Ho HCN ol SCN cou)d bc foilAQ oy
the evaluation team.

b. No direct evidence was found that engineering attitudes
in the selection of mo)acd.case circuit breaker trip
settings ilere O'OOrc Since the oliginai Se)cCt)OA prOCeSS
was not documented. No calculations or other basis for
the rulrent cettinhc COQ)d.be feund tn demonStrate lhat
the circuit breaker settings provide adequate full-range
short circuit protcctlori for motor starter, cable and
motor. )breover, the absence of documentation itself and
the lack of systematic design procedures are sub3ects of
a number of employee conCerns and are addressed in.more
detail in Subcategory 24500, HBN e)emcnt 205. l.

a. Electrical Ocsign Guide UG-E2.3.5 has
been revised'and issued to incorporate
the application requirements for motors
less than 2 HP. This includes the option
of documented rationale to give
reasonable assurance that tile dcvicec Aot
protected in accordance with NEC
aaa Iaa 1 111 a .. Sc Tal
~ e'Cu ~ I aIaah ~ a W1 1 ~ ~ IUl \ auaa 4 1 IIct ~ ch
coaa) ts. to revise Electrical Ues ign
Standiard E2.3.2 {Ref. 3.0bj tp include
the application criteria for motors
smaller than 1/2 HP. (CATO 231 02 RBN Olj

TVA states that a) I subject findings and
aSSOC'lated ChrrertiVC aetlpnc'ele
tracked by Black and Veatch Task Force
Cate'gol 7 35 {kcl~ Ya Io J anu IVA
ECHs 3904, 3905, and 4251 (Refs. 6.08,
6.09, and 6.iO}. To ensure that ali
corrective actions are acceptable, TVA
conaits to perform the necessary
ca! culations as part of- t!Ie )Ong-te.
eiectrlcai calculation program,,
as:ociated w)th KR )HH)EEB851)—
(Ref. 5.)9} and identified ln
CAliis 231 OZ RB)f02 and iO that wiii be
scheduled BFL i. (CATO 231 02 RBN 05}

b. TVA COQaitS tO PrOV)de ZorreCtiVC aCt)On
to resolve the condition adverse. to
quaNty (CAi}j as !dent)fled in-
SCk NBNEEB8511 and also action-to prevent
its recurrcncc. E)ccts ical Elig)Accr IAg
Branch (EEB} contracted for a long-term
eicctricai calcuiation program and
detailed tra)ning ln the uSe of
l}A-assured computer calculation programs.
{CATO 231 02 MBN 02}.

29igu-ii (i j
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Corrective Actions

Element 237.2 - MSN (Continued)

c. Fuse size selection for valve
operators does not allo~ enough
margin for emergency operation.

d. Fuse sizes are selected to protect
the valve operator motors and
not the circuits (e.g., ERCH

valves in fifth diesel generator
building).

"k

Requirements of tne NtC, good engineering practices, and
the circuit breaker manufacturer's recoumendations were
ViOlated, whiCn neCeSSitated replaCing and reSetting
circuit breakers.

The NcY., although not mandatory for utility generating
stations, was referenced in des>gn criteria currently in
force. Criteria documents do not state clearly ~here the
NEC should be followed and where not.

c. Fuse size selection for valve operators did not allow
sufficient margin for emergency operation, as concluded
ip Problem Identification Report PIR RBNEE88b38
(Hef. 6.06). The corrective action for this PIR
increased the fuse rating from U.6 ampere to 1.0 ampere.
However, the fuse selection process is not documented,
and the evaluation team could nut establish that the
auditlonal margin provided by the larger fuse would be
sufficient.

d. Fuse sizes were selected to provide short circuit
protection for motors and the circuits. Overload
protection for motors and circuitS was provided by
thermal overload relays. No calculations or otner basis
could be found to demmstrate tnat the fuses provide
adequate full range short circuit protection for motor
starter, cable, and motor.

The design work to replace lb circuit breakers and to
reset 3bg was completed to correct trip settings that
were higner than permitted Dy criteria. In addition,
deSign wOrk was completed tu replace fuses which did nut
allo~ sufficient margin for enurgency operatiun and to
replace circuit breakers for motor operated valves so
that cables would be protecteo against overloads in the
event of bypass of the overload relays. However, the
evaluation team could find no documentation confirming
completion of construction work related to the above
design changes.

In verification closeout, the design
criteria will be reviewed to ensure that
this document clearly states ~here the
NEC should be followed.

c. TVA coKmits to provide corrective action
tu resolve the condition identified in
PIR MBN EE88638-as part of SCR NSNEE88571
(Ref. b.lg). EES contracted for a
long-term electrical calculation program
and detailed training ln the use of
QA-assured computer calculation
programs. (CATO 232 02 M|IN 03)

d. TVA conalts to provide calculations to
demonstrate that fuses provide adequate
short circuit protection for motors,
starters, and cables. This will be
perforged as part of an electrical
calculation program to resolve the
condition adverse to quality, identified
in SCR RBMEE8857I, and act to prevent its
recurrence. EES contracted for a
long-term electrical calculatiuu program
and detailed training in the use of a
qA-assured computer calculation program.
(CATO 237 U2 RBN 04)

o TVA identifies the applicable
aocumentation and cornaits cmapletion
as follows for these activities:

(a) Replacement of 16 and resetting of
369 breakers were completed by
ECN E 4251 (Ref. 6.10) and
Rorkplan 3933. Oocumentation is
on file in the vault.

29190-12 ( I I/25/81)
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Corrective Actions

(b) Replacement of fuses to provide
,margin sufficient for emergency
operation will be completed under
ECN bing) (Ref. 6.21) and Morkplan
639i

(c) replacement of breakers for motor
onerated valves to provide cable
protection when tne overload
~'nlcuc >I'n 4ncccnA cc cn \ cw4

pc \ b vyVsccl v nvc 40Nr I4ls
under ECNs 5912 (Ref. 6. 16) and
59)3 (Ref. 6.i7j and w'orkp)an
ES912-I. Oocumentation is on file
in the vault.

(CAlO 237 02 NBN 06)

a. Unacceptab)e trip ratings «ere
selected foi combination stal tel
molded case breakers. Engineering
practices ana attitudes were pour in
the selection of molded case breaker
trip ratings.

a. As specifiea in Policy zlemoranda PH Ub-U2 Nl (EEU)
(Refc 4 ~ )9) and PH 86 )8 (kEB) (Nef ~ 4 ~ )4) ~ 8F)i was
requested to.revie«and evaluate all electr ical
caicuiations necessary to ensure plant safety and to
mitiuate the results of aesiun OaSis events, Nemo

PII db-v2 Included a list of calculations tnat must be

performed before nlalit rect rt ~

ncbi% PN U6 )8 proviaeu spucif ic uetalis anu methudoiogy
fur tne selection of thermal overloaa neaters of tne
comoinatiun starters.

a. The calculations to document the trip
sizing of circuit breakers For motor
branch circuit protection «ill be
performed (or revisions made) under
Si'.k LIFNFEEINb29 k2 and R3 (Ref 5 25l
(CATO 237 02 N Ol)

The calculations to doclvnent tile Proper
sizing of therma) overioad heaters (lOL)
for motor brancn circuits will be
performed (or present size veriflea)
under SCR UF)iEE88536, k2 (Hefc 5,26).
lne corrective action will Include:

o Walkdown for identification

o Establishment of sizing criteria

o Evaluation, for conformance witli sizing
criteria

o incorporation uf lUL sizes on drawings

o Uocumentation of future lOL cnanges

(CATU 237 02 8FN 02)

I'9
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Element 237.2 - BFH (Continued)

b. The National Electrical Code and good
engineering practices were violated.

c. Fuse size".selection for valve
operakors does not allo» enough margin
for emergency operation. Fuse sizes
are selected to protect the motor, not
the circuit.

ATTACtNtNT 8
SUHWLRY OF ISSUES, FINDlNGS, AND CORRECTIVE ACTlONS

FOR SUBCATEGONV 26500

FIndings

The recent Issue of OG-E2.3.b (Revision 3), Section 5.0
(Ref. 3.l3) includes requirements for the verification of
ex'Istlng circuit protection adequacy for motors rated
less than 2 horsepower; ho»ever, it does not give details
(sample calculation) for the selection and sizing of
circuit protection devices for motors rated less than
1/2 horsepo»er. Also, the desIgn guide does not provide
differentiation between motor circuit protectors and
magnetic only circuit breakers.

SCK BFNEkU8524 (Nef. 5.20) Identified the ProbabIlity
that the circuit breakers (as originally designed)
serving N)Vs with added overload relay bypass, do not
adequately protect the feeder cables to the subjeCt
motors. The evaluation team could not find documented
calculations to ensure that circuit breaker tiip ratings,
connected motor, related circuit devices, and feeder
cable sizes are properly coordinated.

b. DS-k2.3.2 (Hef. 3.06) does not refer to the NEC or
establish the extent of HEC applicability to 'TVA design
and.does not specify that In case of conflict between the
HFC and the manufacturer's requirements which one rules.

c. The Issue regarding fuse selection for valve operators
was found not to be applicable to UFN since all valve
operators are equipped with thermal-magnetic breakers
for circuit protection, not with fuses. The evaluation
team Identified one group of motor branch circuits using
fused combination starters. Although the functions of
the associated loads are not safety related, these loads

- are energized from class IE 480 V diesel auxiliary
board 8.

REVlSIOH NUNBER: 4
Page 8-35 of 68

Corrective Actions

Design Guide OG E2.3.5, R3, will be
reviewed and revised as appropriate to
provide guidance for sizing motor branch
circuit protection devices for motors
rated less than l/2 horsepower, and for
differentIating between magnetic-only
breakers and aotor circuit protectors

- (NCP). (CATD 237 02 NPS 03)

The calculatiqns to document the proper
coordination bet»een branch circuit
breaker trip rating, motor, related
ciicuit devices, and feeder cable size
will be performed under SCR BFNEE88529,
R2 and k3 (Ref. 5.25).
(CATO 237 02 BFH 04)

b. Design Standard OS-E2.3.2 wi I l be
revie»ed and revised as appropriate to
Identify level of conformance »1th NEC

and establish governing positions in case
of conflict between NEC and
manufacturer's requirements.
(CATD 237 02 HPS 05)

c. The calculations to document the proper
fuse sizing in the starters of CCM

discharge saayiing pueps A, 8, and C «Ill
be performed under SCR BFNEEBSb29, R2 and
R3. (CATO 231 02 BFH 06)

29 }9D l2 ( 1 1/25/8>)
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l.orrective Actions

Element 237.2 - BLM

a. Unacceptable trip ratings were
selected for combination starter
molded case breakers. Engineering
practices ano attitudes «ere poor in
the selection of molded case breaker
trip ratings.

a. "Low Voltage System Protective Device Selection and
Setting" section of BLH Hinimual Set of Calculations log
(Ref. 3.17), and Aux'iliary Puwer" section of the list of
addiLional required calculatiuns/ design 3ustificatlons,
are Inrwl»I» In»ah!tin» In» ~c I I' ~ .. ~ ~ 1 4"~ ~n~ ~» ~ >nilly I 4 ICOI4l lOll)
column ot tne log (current) is inaccurate. The adequacy
and comiileteness of iii.ii Hlnimuxl Set of Calculations Is
addressed in Subcategory Z45UO, 8th Element 2US. I.
O NO SpeCifiC CalCulatian «aS,inCIuded tO doeum1nt th»

original sizing of HCC motor circuit proteCtiOn
h»yir»cd

O Call ul4t Ion ii4-CG-KP-W3 iiief. ? ~ i?I analyteS Only the
overload neater elements ol Hvxc system related motors.

o CalculaL!on N4-CG-RP-DU4 ikef. I.Io) (]ustifying the
acceptance of 20 HOV circuit'breaker Settings) is noL
I!SLed.

a. The calculations to docixaent proper trip
sizing of the circuit breakers for HCC

branch circuit protection «!11 be
performed under the PH 86-02, kl (EEB)
program. These calculations are also
part of the corrective action identified
in BLSEP-O? (Ref. 3.17) and PIR BLH

Et88521 !Ref- 5-0?I»
(CAID 237 02 BLN 0))

o Calculatiorss R4-QI-M'-UUI (Ref le 18) and 5GBO?4i-iiP
(get. 4. Ib) are associated «ith 4OO v s«itchguar, not
with HCC motor cirCuit pratection devices.

o Calculations for HCC motor starter, overload heater
selectionl as reauested by PH Bo-18 (ELB kef 4 l6),
and for circuiL protection of rNVS with bypassed.
oyerloah I»lave ac ihentifi»d bn SL'k gull EEB

854'lief.O.l?), (Pl!i BLN EE88521; kef. 5.07) are not
included In tne I equll eu I alculatlon I Isis ~

Tne recent issue of 08-62.3.b (Revision 3), Section S.O,
includes requirements fur tne verification of exist!no
circuit protection adequacy for motors rated less tnan 2-

horsepower, ho«eyei it does nnt g!y» d»tails (sannl!e
calculation) for tile selectiuu and sizing of cIrcuit
pro'tcct Ion oev!ces fuf wmturs faLeii less tilon
I/Z hOrSepO«er. alSO, the. deSign guide dOeS nOL prOVide
differentiation bet«een motor circuit protectors and
magnetic only circuit breakers.

The calculations to document the prope'r
s!zing of ti.erma! Overload heaters for
N.C motor branch circuits «Ill be
peefoisad In accord»rice with rH 861-18

(EEB) and PH Bo-02> Rl (EEB).
!CATO 237 02 iiLH Ocj

Design iiuide DG E2.3.5, k3, «ill be
Ievle«ed and revised as appronilate to
provide guidance for sizing motor branch
c!rcu!t protection devices for motors
rated less than I/2 horsepu«er, and for
differentiating bet«een magnetic-only
breakers and motor circuit protectors
(HCP). (CATO 237 02 RPS 03)

1nlnn I' Ja I»'I I4JIPII I »»I VII
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Correct Ive Actions

Element 231.2 - BLN (Continued)

b. The Hational Electrical Code and good
engineering pract,ices were violated.

Genera'I Uesign Criteria N4-Rl-U175A (Ref. 3.04) permit
exCeptiOnS tO the COdeS and StandardS mandated by the
criteria themselves without documented justification or
aoproval (Section 5.I). This is in conflict with TVA
Huclear Engineering (hE) Procedure NEP-3.2 (Ref. 3.51).
Note that a.similar statement exists in Section Bdl of
General Uesign Criteria N4-RP-U!75 (Normal AC Auxiliary
Power).

Tne condition described in scR HBN EEN 854U for KBN was
stated to be identified for resolution in PIR BLN fEB
Bo2I applicable to BLN. However, the PIR was issued only
for tracking calculations included (but not completed) in
the Hinimum Set of Calculations list. The PIR does not
reference directly the conditions presented in the
sub3ect SCR.

b. OS-E2.3.2 doeS not refer to the NLC or establish the
extent of NEC applicability to 1VA design and does not
sbecify that in case of conflict between the HEc and the
manufacturer's requirements wnlcn one rules. General
Uesign Criteria N4-APU 115A permit exception to the HEC

without documented approval.

GOC N4-RP-0115A vill be revised to
clarify the documentation requirgxsgents
for exception to the O.C. itself and for
significant deviations from the
standards, codes, guides, and other
governing documents referenced for
conformance in the O.C.
(CA10 231 02 BLN 04)

The calculations to document the proper
coordination bet~ceo branch circuit trip
rating, motor, related circuit devices,
and feeder cable for IUVs with overload
relay bypass will be performed In
accordance'with PH 86-02, Rl (EEB,
Ref. 4. 19)).
(CATO 231 02 BLN U3)

k. dntign Standard 66-22.3.2 (knr. 3.06)
will be reviewed and revised as
appropriate to Identify level of
conformance with NEC and establish
governing positions In case of conflict
between HEC and manufacturer's
requiresxents.
(CATO 231 U2 HPS 05)

c. Fuse size selection for valve
operators does not allow enough margin
for emergency operation. Fuse sizes
are selected to protect the motor, not
the circuit.

c. 1he issue regarding fuse selection for valve operators
was found not to be applicaole to BLN. At BLH motor
branch circuits using fused coggtblnation starters 'have

not been used.

c. None required.

29190-I I ( I I/25/87)
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~ 11111111111111111

Element 231.4 - Bypass of Over-torque Limit 5~itchesttttttttttttttttt1

~ ~

Si)N

a. Torque switch bypass modification for
CIC vclvn n 'l'l4 v 'l4'a ~ ~ 9 ~vov on ocr oaaa 4 ~ vJL tidal 4JJ'cl IVIY
ECH 2257 was not performed. (The
ECH 591l number quoted in the
concern was found to be Incorrect.
The correct number was identified
as ECN 2251.)

a. All valves requiring modification per tCN 2257
(Ref. 6.0i) were so modified. Valves 332 and 333
were later Identified as active valves and were modified
per ECN Lbq)6 (Ref. 6.0o).

SQN

Hone required.

9

b Adetuarv nf ddnc Inn rn on I I oni n I ~ ~

the torque s~itch bypass requirement
Ioi- mocor OuertLCd ValVCS (itigsj iS
In question.

a T ~ . ~ ~ I ~ ~ a ... ~ . a — . - a . k.
~ oa'4 'ccn ~ UOLUR 4 IIICCLLIV4LIVII ULLCrminCU, LIIOS n 'ign u. Tne corrective action plan includes:
bases currently etist for the fUv torque swgt)ihpzpa
deSigi)o Thit reSultS. in an unClear definig1 gg Qh O ISSuanCe Of'deSign Criteria prOVidingvalves are required to meet this torque svfitt ahVS design baSIS fpr NUV torque cmitrh
design. This, In turn, results in Incon stencielqaaonQff ~ b designthe'different llStS Of Valyec Also SI ndaid draWIngS< g Bf-
(Ref. 7. )3) do not provide a clear defi ition for > ~g'jf Ppi /on active valve list,
SC.CCting tOI Rue enid limit SWItCINI Conf) tions ~ g'g tJdrt SOP I Ittlf n for listing

,N,:~&I>J ~,.L~~Dr ~tf
o RaavaoaaaadaeAroscaa lor aoa/

,/o Braving revie~ on a t alves/to
verify compliance with rq c I
s~itch bypass design

(CATUs 237 04 Si)N Ol and 02)

WBN

See Element 237.1, iSSueS "b and "C

BFN BFN

NUN

UfN

See Element 237.l. Issues "b" and "c"
\

ni N

d' — —~ ant ~ a . n vJcc ciemellL cJI ~ IR Itsues U 4OU I

na ~ \
ULII
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Corrective Actions

IaIE1t4IOOAAEt4tkk
Element 237.6 - Gassing of Current Transformers

OAA1aa110IA41a1IL1II1

SQN

a. Current transformers (CT) are
"gassing" (generating explosive
gasses within).

b. Outages are required to obtain oil
samples to monitor the gassing
cond lt ions.

c. lf gas content of oil exceeds
recoaixended levels, the C'T must
remain out of service.

a. TVA and other utilities are experiencing gassing of their
high voltage CTs (Hef. 9.56 and 9.61)

b. Power circuit oreakers (PCQs) must be tripped to
de-energize CTs so tnat oil saxtpies can be taken for
analySiS of gas (usually hydrogen) content of the
insulating oil.

c. Hhen the gas content of the CT insulating oil is above
~ the recotuxended maximum (i.e., 200 ppm nydrogen),

(Ref. g.21) that CT must remain out of service until it
is degassed or replaced. TNIs also means tne PCB will
remain out of service.

a. See Issue "f'or corrective action.

b. Hone required.

c. Hone required.

d. Outages of CTs may lead to switch-
yard configuration changes.

e. Changes in switchyard configuration
may reduce plant security (safety).

d. SwitChyard COnfiguratiOn CnangeS are made, aS neCeSSary,
to accoaeudate oil sampling and, if need ou,
out-of-service equipment.

e. The issue tnat switchyard configuration changes (due to
outages or failures) could jeopardize the safety of the
plant has not been substantiated for the following
reasons:

d. Hone required.

e. Hone required.

o None of the suSPect hig'h voltage CTs are part of the
class lE safety-related po~er system.

o The switchyard cnanges are a planned and coordinated
activity, and sufficient equipment exists so that
multiple sources arp available to the plant.

o The two independent preferred power sources required
by 10 CFH 50 Appendix A, General Oesign Criterion 11

(Kef. 2. 19) are physically separated In their
routing. Tney terminate in the SUN lol kV switchyard
in bays, which are more than 3UU feet apart;
therefore, failure of a single Cl will not affect the
alternate preferred source.

29190-12 ( Il/25/87)
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Issues Findings Corrective Actions

Element 237.6 - SI)N (Continued)

f. Peripheral finding.

I

f. Furthermore, during its investigation, the evaluation
team established that lVA has taken steps to determine
the CauSe Of the gaSSing/FailureS Of the ClS, haS
implemented procedures to protect personnel. and is
establishing programs to prevent catastrophic failures.
Snecificallv lvA has takIn os is tn ~ I. r
taking, tne fol lo~ing actions:

o si)N Hazard control Instruction Hcl-EJ, "safety
Precauiions for Operations in Switchyards
(Nef. 3.29), has been implemented. This instruction
establishes minimum safety precautions to be taken
when wOrking In Switchyards and nil Sampling
requirements.

o TVA perforated system studies and monitoring at Raccoon
22/untaln (82ef '4 06) ~ where mosi of ihe Iai lures have
taken place. lhe results were inconclusiveI and these
effOrtS were abandOned.

f. lVA comalts to the completion of the
previously established programs, as
Identified In the CATO. No completion
date is forecasted nr. neeessarv as this
is a continuing effort. Furthermore, the
desCribed problems are nonquality-relaied
(NI)R) and are therefore not required to
be COmpleied.priOr tO reStart.
(CAlU 231 06 NPS 02)

o lVA PSU is in the process of developing an on-line
mnniiprlng SyStem tp-deteCt-e2/CU~~LVd —gaSSIng-Of CTS
in time to remove them from service prior to failure.

iior- testing Is- curmnt4y being-conducted- at----
Raccoon tbuntaln.

.o In cooperation «ith an uutside vendor lvA has
contracted for:

HUN Hdk

A diagnostic test program ~here Cls will be subject
— — tO partial diSCharge (Cprpna) teStS and-ieeuISe

voltage tests

A subsequent dismantling and inspection program

Current tranSfprmerS (IC71
"gaSSInII" tgenerating evplOSIVe

~ gases wl thin) ~

b. Uuiages are required to obiain oil
samples to monitor the gassin'g
cond it Ions.

a. TVA and other utiliiie're evueriencing gassing
of their high voltage cls (kef. g.bu and g.sl)

b. rower circuit breakers (A,ds) must be tripped to
de-energiZe CTS SO that Oil Sa121PIeS Can Ou taken fer
analysis of gas (usually hydrogen) content of the
insulating oi3.

r
b. None required.
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Element 237.6 - MBH (Continued)

c. )f the gas content of oil exceedS
recomnended )eve)s, the Cl must
remain out of service.

d. Outages of CTs uiay lead to switchyard
configuration changes.

e. Changes in switchyard configuratiun
may reduce plant security" (safety).

c. Mh«n tne gas content uf the I:T insulating oil is above
tne recoiixiiended maximum (i.e., zUU ppm H2), (Ref. g.2)),
then that CT must remain uut of service until it is
degassed ur replaced. ThiS a)so meanS the PCS will
remain out uf service.

d. Sw)tcnyaro configuration cnang«s are iiiade to accoauiodate
oil samp))ng and, if ne«d be, out-of-service equipment.

e. The issue that switcnyard configuration changes (due to
outages or failures) could jeopardize tne safety of tne
plant nas not been substantiated for the following
reasons:

c. Hone required.

d. Hone required.

e. Hone required.

o hone of the suspect nigh voltage CTs are part of the
class IE safety-related po~er system.

o The switchyard changes are a planned arid coordinated
activity, and sufficient equipiiient exists so that
multiple sources are available to the plant.

o The two independent preterr«d power sources required
by 10CFHb0 Appendix A, ben«ral Design Criterion )7
(Ref. 2. 19) are pnysically s«parated in t)ieir
routing. They terminate in the watts Bar Hydro
switchyard in nays, whicn are more than 300 feet
apart; tnerefure, fai)ure of a single Cl will not
affect the alternate preferred source.

o MUll generates on a transmission network separate from
the network from which preferred power is supplied.
Therefbre, a CT failure causing a generator trip
leading to a r«actor trip will nut affect tne
preferred puwer sources.

29190-12 ( ) )/25/87)
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Element 237.6 - NBN (Continued)

f. Peripheral. finding. f. Furthermore, during its investig4tiOn, the eva)uation
team established that IVA has taken StepS tO determine
the cause of the gassing/failures of tne CTs, has
implemented orocedures to protect personnel and Is
establishing programs to prevent catastrophic failures.
CCIOCtf fC'Cltv lUd On cw l c ~ o. c ~ ~ ~ I /OOI ~ 2vvvv I ~ VV ~ \ J ~ ~ IcI ~ vWI ~ 4Jclvlvc vvvI av IUII4 tcVU/ II44
taken, or is in the process of taking, the fu)lowing
actions:

o MBN Hazard Control Instruction HCI-ES, "Safety
Precautions for Unerationp in Switehvardp"
(Ref. 3.3U), has been Imp)emented. This instruction
VC t CIIt /CIIIIC IV/At I C %4I AV C C ~ 2C C ~ I ~ Vvcvv ~ cc Ivc wI~ I ICIUw'vil,vJ UI vvvu ~ Ivllc vv UV lliVI~
when. working In switchyards.

o TVA'has performed system studies and monitoring at
Raccoon /huntain (Ref. 4.UO) ~here the ma3or)ty. of the
fai lures have taken place. The results were
Inconclusive and these effurts have been abandoned at
this time.

o---PIP'PSU-Is in tire process of develop)ng -42t on-T)ne-
monitoring system to detect e4CeSSive gaSSing Of CTs
Fn tfme to remove tiiei from service prior to failure.
/hnitor testing Is currently being conducted at
Raccoon lDuntain.

o TVA Is procurliig )U qualified (exp)asian proof) SFo
CTs o oe installed -in the Uni t . ) SIO kV- sw)tcttyard at
watts dar Nuclear Plant.

o In cooperation with an outside vendor TVA has
contracted for:

A diagnostic test progra42 where Cis wi ll be subject
to partial discharge (aaron ) tests and !nou)se
voltage tests

A subsequent dismantling and inspection program

f. The CAP transmitted via TCAB-280 responds
to the described problem of CATO 237 06
NBN Ul which was: "SFb CTs have been
nrocured fnI the NBN Uhtt 1 5nn kv I

switchyard but not yet installed." The
4l lion coal)lted to ls tile Inlsl4) l4tlon
of these CTs per ECHs 5959 and 5960
(Refs. 6.)8 and 6.igj. This effort is to
be coaoleted prior to Unit 1 fuel load.
with a current forecasted coup)et)on date
nf 1n/tn/1'/

Ca > I 4 ~ IC V .I CCIh OIC
~ II4 44l Ullll I IU ~ ll4225IIIILlCU 4 24 II hO 424 ~

responds to CATU 237 06 NPS 02 which had
the foiiowing probiem description: "The
CT monitoring program has not been fully
implemented nor has the diagnostic
test)no and subseaueot dismant)ing of a
CT been couoleted." This CATO is
non-plant specific /NPS) and is
applicable to all,TVA plants. The CAP

loalITts tcc the comp let loll ol the
previously established programs, as
ident)fled in the CATO. No coco)et)on
date Is forecasted nor is necessary as
this is a continuing effort.
Ful'thefmore the descf )bed ttfoblems afe
nonquality-related (Ni)R) and are
tfi~fofe not requ)red to be comp)eted
prior to fuel load.

(CATUS 237 Ob NBN Ul and 237 06 NPS 02)
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a. Current transformers (CT) are
"gassing" (generating explosive gases
within).

b. Outages are necessary so the
samples for monitoring the gassing
condition can be obtained.

c. If gas content of'il exceeds
recoamended 'level, the CT must
remain out of service.

d. Outages of CTs may lead to
switchyard configuration changes.

e. Changes in switchyard configuration
may reduce plant security (safety).

a. TVA and other utilities are experiencing gassing of their
high voltage freestanding, oil-filled Cls (Ref. 9.56 and
9.5l)

b. Po~er circuit breakers (PCBs) must be tripped to
de-energize CTs so that oil samples can be taken for
analysis of gas co'ntent (usually hydrogen) of the
insulating o Il.

c. Khen the gas content of the Cl'nsulating oil Is above
the permissible maximum (200 ppm H2), (Ref. 9.21), the
associated PCB must remain out of service until the CT is
degassed or replaced.

d. Swltchyard configuration changes are required to
accoamodate CT oil sampling and out-of-service switchyard
equipment.

e. The issue that switchyard configuration changei (due to
CT oil sampling or failure) could jeopardize the safety
of the plant has not been substantiated for the following
reasons:

o Hone of the suspect high-voltage CTs is part of the
Class 1E safety-related po~er system.

o The switchyard configuration changes are planned and
coordinated activities, and enough equipment exists toutilize the multiple power sources available to the
plant.

o The failure of a single CT will not prevent
conformance «1th 10 CFR 50, Appendix A, GOC-Il
(Ref. 2.19). The auxiliary power system 'of BFII has
crossfeed capabilities (at 4 kV level) between the
three generating units and with the coaxaon station
service supplied from the 161 kV offsite po~er
sources. The use of generator breakers, the
multiplicity of lines feeding the 500 kV and 161 kV
switchyard buses, ano the adequate physical separation
between the CTs and offsite power-related equipment
ensure that one CT failure will not prevent the
selectea swltchyard configuration from supplying the
necessary offsite shutdown power.

a. See Issue "f" for corrective action.

b. Hone required.

c. None required.

d. None required.

e. Hone required.

29190-12 (11/25/87)
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Corrective Actions

Element 237.6 - 8FN (Continued)

f. Peripheral finding. Uuring the review, the evaluation team verified that
TVA has taken steps, through the activities of the
CT-Failure Task Force to determine the cause of the
aasslno/failures of the Cl's. TVA has Impleiented
procedures to protect personnel and 'is in the process
nf ectahl Ichlnn nrnnramc tn nrevent ratacttnnhle CT

failures. TVA Power System Operation (PSU) has taken,
~ ~ c ~ I .. ~ ~ ~cIIC IV~ IV1InIJ 4I 1IVnjtOr is in tne proCess Of taking ~

Issued Safety Procedures for Freestanding Uii-Fiiied
CTs" on 05/23/85 (Hef. 4.38). These procedures
establish minimum safety precautions to be folio~ed
when wnrklnn ln tne vlrlnltv nf CTc ldentlf led as
potentialiy dangerous. They also provide instructions
on monllol lng hydl ogen and taking oil swwleso

o TVA has'pertormed power system studieS and faiiure
monitoring at Raccoon tbuntain (Ref. 4.0b), where the
ma3ority of the CT failures have-taken place. Ihe
results of the study were inconclusive and these
efforts have been abandoned for the time being.

TVA contracted «ith a vendor for:

A diagnostic test progrmu.for subjecting CTs in
deteriorated condition to uartial discharge (corona)
tests and !japulse voltage tests to Investigate the
theory that the insulation was breaking down, thereby
causing the gassing.

The subsequent dismantling uf UTS and an inspection
program

o Currently, 'IYA Is in the process of developing an
on-line monitoring system to detect deterioration In-
the CT so that the CT can Ue removed before
destructive faIlure occurs. fbnltor testing is
currently being conducted at tlaccoon fuuntaln. A pover
factor monitor is the most likely type to pe used,
because- its response-time is atuch less than that of a

gas-in-oil monitor.

f. TVA has previously submitted a corrective
action plan (CAP) that addresses the

'indinqsof this report. The CAP was
transm(tted via ICAB-316 on 03/16/87 in
response to corrective action tracking
docent ICAlol 237 06 HPS 02, which.was
issued as part of NN element evaluation
911 s Icso tee a nf+ nv rtleUlntaud tu sacs Ioous ~ ve \ ~

237.6-MBH).
(CAIU 237 UD NPS 02)

yqlqn-ll /87)
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Corrective Actions

Element 237.6 - BLN

a. Current transformers (CT) are
"gassing" (generating explosive gases
within).

b. Outages are necessary so that oil
SampleS fOr mnnitOring the gaSSing
condition can be obtained.

c. If gas content of oil exceeds
reconaended Revel, the cT must
remain out of service.

d. Outages of CTs may lead to
switchyard conf igurat Ion changes.

a. TVA and Other uti litieS are experienCing gaSSing Of their
hign voltage freestanding, oil-filledCTs (Kef. 9.66
and 9.51)

b. Power circuit breakers (Pcds) must be tripped to
de-energize Cls so that oil samples can be taken for
analysis uf gas content (usually hydrogen) of the
insulating oil.

c. linen tne gas content of tne CI insulating oil is above
tne permissible maximum (800 ppm HBI, (Ref. 9.21), the
associated PCN must remain out of service until the CT is
degassed or replaced.

d. Swltchyard configuration changes are required to
accennodate CT oil sampling and out-of-service swltcnyard
equipment.

NLN

a. See issue "f" for corrective action.

b. None required.

c. Mone required.

d. None required.

29190-12 ( I I/2b/87)
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Corrective Actions

Element 237.6 - SLN (Continued)
I

e. Changes ln switchyard configuration
may'reduce plant security (safety).

e. The issue that switchyafu cunfiguratiun changes (due to
CT oil.sampling or failure) could jeopardize the safety
of the plant has nut been sunstatitiated for the following
reasons:

e. Hone required.

o Hone ot tne suspect high-voltage Cls is part of tne
ClaSS 1E Safety-related power Systtxx.

o The switchyard configuration citanges are planned and
COOrninated aCtiVitieS, atid «nuugh euuipsvent eXiSLS LO

utilize tne multiple power sources available to the
nl ant

f. Peripheral finding.

la C I I .. ~ ~ .. I .. s 7 ..I ~ s — ~v ~ ssc I 4 ~ Ilsl c us 4 4 ~ Isstsc \ I ws I I slue IIIcyclic
conformance «ith lU CFK bU, Appendix As 6UC-Il
(Kef. z.igj. The auxiliary po~er system of Bbit has
crossfeed capabilities (at b.g Kv level) bet«een the
two generating units. Tne use of generator load
break s«itcliess the multiplicity of lines feeding the
btxI kv and 161 kv s«itchyard buses, and the adequate
pl. Sica! se aration between tt:e Cls- and offSit
puwer-related «quipxtent ensure tnat one CT fai lure
will iiut prevent the selecteu swiKhyaro configuration
frox supplying the necessary uffsite power.

Uuring the review. the evaluation teaitt verified that TVA
nas taken steps, thruugh the activities of the CT-Failure
Task Fssroe tn si»tssrmiss» tn» Casuce nf Zh» gaSclnn/fat lsss s c

of tne Cls. TVtt haS Ixstleaantcd procedures to protect
Pesuusslnl ~ usiv s8 lss clio Iruueus us eutuustusssssg Psogs~>
to prevent catastrophic CT tai lures. TUA Power Systtvtt
Operation (Psu) Iias taken, ur is In tltc process ot
taking,'ne fulluwing actIuns:

o issued safety procedure tKOI',3B) anil liaZard Cuntrusl
instruction (Ket. 3.$ 11 tu ustaulish mtttivxxx safety
pf Caut sosl'S tu v'e tol littfed Wlieil Iiui'kllig ln Lllu
VICinlty uf CTs identified us putetttially dangeruus.
They also pruvide ittstructlvtis un monitoring nyuf'ugun
and taking uii salssp les.

o TVII Itas pertufvted pu»er systixst studies and failure
ttxtnitoring 4L Kaccuun tktuntalit (Ket. 4.Uu), wllere Lliu
usa sns. ~ t v sst tli» I't f I lsus,c naVs I aks n nlarss Tsss ~

results of Lhu study were i»cunclusivc utid these
es ~ iis L> siuvc stuuil ustutiustiiuu sits ssii ~.Iits» siissllg

f. TvA has prevlouslv subvtitted a corrective
action plait (CAP) that addresses ttie
f lsidlnsss suf thtc rennrt ~ Thss fxp «ac
transxtitted via TCAB-316 un 03/lb/87 in

, fcSPOssse co l,os fcl,tIVc 4oc ~ Qsl cf4s,x Ing
document (CA10) 231 06 NPS 02, which «as
issued as part of NBN element evaluation
231.6 (see issue "f" uf Element 231.6-
QBH). I

(CA10 23z Db NPS 02)
I
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Element 237.6 - SLN (Continued)

o Currently, Tvh ls in the process of developing an
on-line monitoring system to detect deterioration ln
the CT so that the CT can be removed before
destructive failure occurs. Ibnltor testing Is
currently being conducted at kaccoon fbuntaln. h pouer
faCtOr mOnitOr iS the mOSt likely type tO be uSed
because its response time is much less than that of a
gas-in-oil monitor.

o TVA contracted «Ith a vendor for:

- A diagnostic test program for sub3ecting Cfs in
deteriorated condition to partial discharge (corona)
tests and impulse voltage tests to investigate the
theory that the insulation uas oreaking dolan,
thereby causing the gassing.

- The subsequent dismantling of CTs and an Inspection
program

29 I9D- I I ( I I/25/Ul)



issues

A)lnCIuitH) 8
SlNHAN UF )SSUES ~ F)NU)NGS ~ ANO CONNECT)VE ACT)OHS

FOx SUUCNTE40NY 26600

F indingt

NEV)S)OH NUNBEN: 4
Page 8-48 of 68

Corrective nctions

11111111 ~ 111111111

E)ement 24).l - inadequate Sp)icing anu Terwinat)un practices assd Procedures
1*1111111111111111

a. The adequacy of cable splices is
aSUCSt loiieu SHOU IV UnioergrOU«d Caole
.systems become submerged from fluoding
in manhu)es or cable ducts.

a. Heview uf tne dI.Sign 4Ssd cunstructiun ducuments revealed
that current procedures, standards, and inspection
inStruCtiuns PruVIUC Sufficient Infaifl+aliu tb «46 e
qua)if)cd cable splices on meul'U« voltage (5 to ls kv)
all/6 Lhv vaaSI > aaa I ~ IIII V ~ I. I I.- ~

a Ur ~ es1g a.avle1 ~ OuI;I«cnhaL)un
review (6-38, xev. 0 and kayciscm tests, keferences g.b4,
g.b6, g.bu, anu g.o?j and interVie~S COnducted by the
evaluation team also suggests tost, prior to the issue of
the -Criteria assd Prucedures for Naking Splices of
lntu)ated Cab)et in iianhu)US and IlandhOICS" (Refa 4,3g>
and tIse electrical standard drawings (kef. 3. 10) (medlsvn
vultaue) and SU f l2 6 6 (uef, 3 S 1) cu E )2 6 3 ariu"

SU-E)2.6.8 (Nef. 3.12) (low vo) tagu), submersible cable
splices, "inc Iud)isg HayI.h«1 heat shrinkauie tubing, were
installed. However, no evidenCc SUPPorting adequacy of
instailation or installation records of submersib)e cable
splices could be identified. Furtherviure 6-38
(kef. 3a20) dueS nut addreSS.SPIICCS fvr mediate VOltage

,cab)es pr!Ur to-Nuv. 2a—

S

aa Tvt will ~I c.. v cI ~twv'~QJ~ VV'C~ II IcnulcS
Inc)udln~p~r jupp)y, contro)s, and

Itch P6pIng) gin aii class iE/CSSC

n>gg+4n" I~dtig)CS (Igl/Iiks) having
s4/spg>+s. ~tltgi4) (IHI4) ls for the
adlIAOna) uf&tel g)sneratorl; 3? Of tne )

66 $ ) QS )E/~4IAUls have sUIssp psaops, I
(Set Eta Ct)0 3AllN 031 Paaaaaia dlvaa

illa 6$ulaaaaSCT7ila li/cise Hll/lllla Ia
p """ 'e ac ass Ioi th s4mp)lng program
disc s ego~

noaber lass )Pff ble splices
tI 4 I av 6 Ln su,g@J n these NII/IHISI
assuming I«i)ar ~g number of
splices i e rema jung. tg/kils,
estab) ish h total gog5er |?f est)«ated
class IE/C Qs~ef +,)using an
4PprOpriat %%pa rOCedAN Curn ac
HlL-STO-)05 ~lsh gipthcr a large

5««p) Ca Uat)y gtri~tp IICdfy)fltu I I Lulcs
which are frest(UQT+ enI.@fapd Ql) 1 be
included in ti>g s . 4~~

s ed cable
sp I lees in circ/I frgqXTDU)t ~crg Ized
deiionstrate

they'd

+~ INC able
splices. if thill LIA'~
class IE/CS'SC sp c )k' 'n ugh to
es!ablish a gb pe c. " nf CI c eve)
tnat tne splices e bqperafiYl'e Iable,
no further action e~r
unit 2 restart.

24860-13 /0?)
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lf the sample as stated in the paragraph
above is not large enough to establish a
I

No splice cards for cable splices prior to l971 were
identified, and the reviewed splice cards do not record
materials used. )n addition, tne evaluation team found
that existing records are insufficient to determine the
type, number, and location of ccable splices in manholes.
Neither could the evaluation tiam identify use of cable
splices as tested by Raychem fur TVA, prior to tne issue
of the current electrical standard drawings (Kefs. 3.10,
3. 11, 3. 12) for splicing procedures.

correcting the prouleiu un
covered under IO CFR b0.49
place to revie~ tne adequa
cables in manho les.

c)t](ji. iIqiIfaIiIIiip,," i';9

, ~ >...'.l 'A p' t'-

improper installation of neat snrinkable tubing over
electrical splices, as stated iu the NHC IE Information
Notice Nb-b3 IKef. 2:Ib), has been identified in
CAN Sl)-CAR-UO-'bd (Huf. 9. 12). The Current prngram under
SHI-0-))1-42 (Ref. 3.b3) is, however, limited to

ower cables Pouted through the remaining
I'/Nhs. @rite a CAi) fur any inadequate
class IE/CSSC cable splices (see EC CATO

304.03-SI)N-03).

(CA')0 241 01 S4N Ol)

TVA will document the type of material
used to waterproof the splices, and
determine tne number and location of all
class )E/CSSC splices in the manholes and
handholes. Also, HLA)-l, currently under
revision, «ill require unique
identification and documentation of
location, cable number, materials used,
etc., fur future Insta))ations of
class )E/CSSC splices.
(CATO 241 Ol SqN 02)

TVA will:

u Prepare a special maintenance
instruction (SNI) to inspect all

n

'j I ihi) (re Idega'$PLHEQ.
0 iirlie cJlin lowe a g

work re )vt,( tp e
ua e class E/ splices

(CATO 24) Ol SqN 03)

24860-13 ( I)/2o/87)
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Element 241.1 - SON (Continued)

b. Plant safety Is questioned as a result
of a splice(s) failure because of
flooding.

b. 1he evaluation team aetertaineu that cables of redundant
class IE trains are routed through independent conduit
banKs to the remote buildings in conformance with the
design criteria (Refs. 3.5U aitd l.ol). Although the
c Piss IE caoles hIavc been In selvlce under operating
conditions for some time, existing records are
insufficient to-verify the adequ'acy of the cable
splices. Uue to possible simultaneous flooding uf
reuundant class IE mannules, a potential cixiiann mOde
failure o! redundant clasc lt rahle snlirnc canilnt hD

.ruled out. A limited walxouwn.'of six mannules identified
ID LI In U . t D 'Inl a ~ 1 ' .. ~

~ n s.vlu ncplUf1 UU ~ JV1 VJ UUAI IImu4 tlldt manhules are
currently flooded, resulting in cables coated with mud,
and debris lying on the floor.

b. Addressed above In a.

c. Adequacy of the current design for
aVailability Of redundant (baCK-up)
systems Is questioned in case of
rahle pli failur (s)

c. Jhe design of class IE cable systems is based on
requirements foI preservinn thra IlidIenendl Ilce of rDd. l,lani
class IE systems. Iiowever, because of insufficient cable
spl lce fecol ds itnd tlhle potent I al conmon mUUe failure as
stated above, the availability of a redundant class IE
train for safe 'snutdown of the plant canitut be guaranteed.

c. Addressed above in a.

24U6O-13 iOP)
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Corrective Actions

Element 24l. I - NSN

a. Adequacy of cable splices is questioned
Should underground cable systexs.become
Submerged fram flOOding in manhOleS Or
cable ducts.

ao A revie~ of the design and construction documents
revealeu that the procedures, standards, and inspection
instructions provide sufficient information to make
qualifieu cable splices on medium voltage (b to 15 xY)
and low voltage IbUO V ur less) in underground cable
systems. 1he evaluation team reviewed a large number
(approximately UO-JO) of splice cards and found that the
splices were perfurmeu in accuruancu with applicable
procedures (General Constructiun Specification G-38
(Ref. 3.2U) and Electrical Standard Urawing SU-E12.5.3
[Ref. 3.IU]). Naterial used and locations uf splices are
properly ducumenLed on the splice cardS. Ihe cable
splices installed ln manholes, as recorded on splice
cards, are qualified for submersion.

However, an occurrence of us>ng b00 volt rated 2-»ay
cable connectors in 6.9 kV cable splices was identified
through NCK 6536, (Ref. 5.29). Norx plan NB53b-l
(Ref. 9.58) (Unit I) entails an «xtensive plan to inspect
all tne safety-relaLed b.g kY splices and correct any
defiCienCieS diSCOVered. A reCent wa!XdOwn COnduCted by
the evaluation team observed significant progress in
implementation of this work plan. The evaluation team is
noL a~are of any similar work plan for Unit 2.

NRC IE information notice Uu-b3 (Ref. 2. Ib) addresses
improper installation uf heat shrinkable Lubing over
electrical splices. Deficiencies cited in this IE
information notice were identified as part of NCR N-353-P
Nl (Ref. 5.UJ). The review under element 241.1 was
limited to splices located in underground raceway
SyStemS. Tne prublem pertaining tO CunaX CableS Of
containment punetrations is covered under element 24I.S
(NBN), finding "c" (peripheral).

Tne eValuatiun team haS been unable LO Identify any
program to revie~ the auequacy of splice installation for
class IE cables in mannules.

NBN

a. No corrective action is required for this
part of the finding.

TVA states that workplan N6536-l does
encompass work on unit 2 and coamon
systems as well as unit l. Ihe CAP also
states that as of 03/IO/81 corrective
action relative to workplan N6536-1 was
in progress with a scheduled completion
date of 05/Ul/87. (CATD 24I Ol NBN Ol)

IVA states that applicability of IE
information NoLice 86-53 (Ref. 2.15) to
cable splices located within manholes
will be evaluated. Acceptable
installation of splices in manholes will
bu determined, any deficiencies found
will be documented via CAU, and corrected
as necessary. Additionally, TVA has
comaltted to implement corrective actions
relative to CATD 304 U3 NPS Ol regarding
preventive maintenance of electrical
manholes at NBN as part of CATO-2.
(CATD 24I Ol NN 02)

Ihe corrective action regarding splicing
problems in Conax penetration enclosures
iS covered under element 241.5(RBN)
finding "c .

24860 13 ( II/25/87)
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Actions

Element 24I. I - HRN (Continued)

b. Plant safety Is questioned as a result'f a splice(s) fai lure because of
flooding.

c. Adequacy of the current design for
s sil kill+- C a.. u s lk. s .. asVus tuuI ~ isj ui ~ uuuuuaua, tudui ubf
systems Is questioned in case of
cabie spiice failure(s).

b. A postulated failure of a cable splice in one class IE
train due to flooding will not aftect the function of the
redundant train if-tne caole splices have been Installed
correctly In accordance with existing procedures and
design criteria for cables routed in conduit banks.
However, because of possible simultaneous flooding of.
redundant class lf minholes, a potential ceuaon mode
failure of redundant class lf cable Spllca c rennet he
ruled out if improperly installed.

C. The deSign OfcClaSS If Cable SyStemS iS baSed On
requirements of preserving tne independence of redundant
class If syste~s. The redundant (backup) system Is
designed to respond to any single failure (caused by
failure of a cable splice) to mitigate a desion basis
event. However, concurrent failure of Improperly
Inctal lrh ishlsa cnlircc k\D th ci ~ Is ~ c tie ~at c0 sv c Iwt ~ sUAI uus ~ Iuuu ~ ~ IV uI
redundant cables may affect avai laoility of. redundant
(backup) equipment ~

b. Aduressed above In a.

c. Addressed above In a.

a. The adequacy of cable splices is
eueStlpned Shpuld undernrpunu rahle
systems become submerged from flooding
tl~ manho les OI Cable ducts ~

a. In the undergiuund tunnel between the intake structure
and the ' 're!Ae- $A!dlttg-;tL evdiudt ion-cM%screed
that

o A small number of splices on nonclass lf controi
cables have Rdycheal heat snrlnkdbie tubitfg over'them.

o Class If control cables are generally heavily covered
WIth F ldmemdSCIC and, >ierCfores. SPltCes Cpuld nOt be
identified.or verified.

o A limited number of spliced medium voltage cables
ekist In d class lf tray. 'oecause of the iack of
identification dnd the heavy F ldmemaStiC COating, the
evaluation team could nut detertaine their safety
classification.

a. TVA ctNnaits to Identify dnd locdte dll
splices of safety'-related cables In hirsh
envirotvient and to replace those not
meeting the requirements of UCS-038
(Ref. 3.20). Furthermore, a'tracking
list will be. developed for these splices
(SCR SFH EES 8649l. The identification
and walkdown will also Include
csfetu relsteit rShlac Isa sts.t st tt s

C S IV'0 ~ IV S ~ I I

intake pumping station. A cAIIR will be
issued i or iAy rlonconforming splices.
The waikduwn generated data will be
issued on a UIR for Input to the computer
based splice tracking program.
(CATOs 24l Ol UFN Ol dnd 02)

24860- l2 /81)
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Corrective Actions

Element 241.1 - SFN (Continued)

b. Plant safety is questioned should
a splice(s) fail because of
flooding.

c. Adequacy of the current design for
availability of redundant (back-up)
systems Is questioned In case of
cable splice failure(s).

o No installation deta>ls nor infurmation on the
materials used could be identified Lo verify adequacy
of splices on Lhe medium voltage cables.

No documentation identifying splice locations could be
found by the evaluation Leam.

No splices guru identiti«d In handholes Ib and 26 for the
underground duct bank that contains cables that are
redu'ndant to the cables run in the tunnel.

AlthOugh the adequacy of cable splices in underground
installations could not be verified by the evaluation
team, several deficient installations of Haychem tubing
in other parts of the plant uere Identified by the Eg
staff (TVA ECSP Report 30200, RO) (Ref. 9.28).

b. The evaluation team did not identify any cable splices in
handholes lb and 26. Secause of thiS and In spite of the
uncertainty regarding the ev istence of class lE splices
in the tunnel, in the event of simultaneous flooding of
the underground tunnel and the duct bank, a potential
comaon mode failure of redundant class IE splices can be
ruled out.

c. At present, there are no class Ik splices in the class IE
underground duct bank between haddholes Ib and 26. Ihe
cable system of the duct bank is redundant to the
underground tunnel and, therefure, designed per single
failure requirements to mitigate a design basis event
including failure of one of the cable splices In the
tunnel.

b. None required.

c. None required.

24860-)2 ( I I/25/87)
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Element 241.1 - SLN dLli SLN

The adequacy of cable splices is
questioned should underground cable
systems become submerged from flooding
in manhules or cable ducts.

a ~ A reVIeW uf deSign alia CunStruCtiun duCIm<enLS reVealed thaL
current pruceaures, stdiiudrdS, and inspection inStruCtiunS
provide enough information to m xe qualit'ied cable splices
on medium voltage (5 Lo IS xV) alia low vultage (600 V ur
less) caoles. Tne evaluatiun team reviewed document.ai.ion
and conducted interviews. It found that medium voltage
splices were <I< rf<u<fIhe<a< in accutdafi<'e witli an< ~ I icahln

, procedures (General I unstruct ion Specif Ication ti-JU
<LKef. 3.2iij, iiuality Clintrul rruce<iures Slip-itCP-3.34
I,kef. 3.58j and uttP-IICP-3.4 [Kef. -3.50j, and Electrical
Standard Urawing SU-E I8.5.3 [Kef. 3. IUJ. tiowever, low
voltage splices were performed befure Electrical Standard
DrawingS SU-EI2.6.6, (Ref. >.ll) and SU-EIL.S'.U, (kef. 3.12)
vere ori«lnail« iss<j'en IIIi/2ii/Hi an'I i<2/2//dd
respectively). Inese urawings provide splicing aetails fur
In ni ~ s"n inc ~ liana
~ vn vv ~ tvgl ~ ~ <ku ~ Ul< 'n \ «U ~ uk@

Nu separate spiice records were usuu dt iitii oefore quality
Contrul Procedure UNP-I)CP-3.34 was issuea, in late lgd4.
i'revtous splicing int'urmation wds recurded on "Cable
installation Slips" (pull cards), witt> only lucatlon and any
crimp tools used being lugged; splicing materials used were
not r coram TnMdltion, -t+e evaluation team found-tt:at
no centraltted record (sucii ds a splice sctieaule ur list)
exists Lo simw ttlu i~e, quantity, materials used, and
location of cable splices for SLN.

There are anew spj iced cables in a meajj<m volLage cahI»
tray in mal<hule Smld-n. ducause there are no identification
marks, the eva!uatloI: te"m cou'd nut determine

the-c'bles'unctioni,voltage levels, ur satuty classificatio'n.

a. The corrective actions consist of the
following:

lhe action initiated by PIR SLN EES USII ~

ikuf S,USi kev ii vill be cnmnieted
including actions to specifically addressPkf'l'Q eh nu Iunr o i(i In v ~ ~ ~ n UU vn lnI ~ ~ n ~ ~ vJ ~ ~ ~

Iaccordance with the counltments
aocumentea in tiie JKOI program.
(CATU 241 Ul SLN Ul)

n master list of class IE and
nun-class IE cable splices will be
nctwnl Ichnrl anrs naslnt >Inn I

~ ~ n Ibv vHv w \ ~ Inn ~ In 4
(CATO 241 Ul ULN 02)

Si.N wiii aad, as part of the preventive
maintenance program, periodic inspecLion
requirements. Additionally, an NCR has
been formu!ated (NICR SIS4-, RO; lhf= 5.2/)
for a design reevaluation delineating the
pfubiexri assoc-4teit with Rtts
accueulat lan inside electrical manholest
sump pump tailures, etc. %e actiun wiji
be entered into the TkUI program,
(CATU 241 Ul ULN 03)

1he evaluation team tuunu no prpceduru or instruction for a
preventive maiiitenaiice ur housekeeping pru<jram for
eleCtriCal manhuleS at ULN. Uuriug WaikduwnS LO InSpeCL
seven of the 4a manhules aL dLN, Lne evaluaLiun team
observ< d manna!es contail! il!g vaf'ious ax<aunts of watul'.
Cables in all mdiuiules wuru coated witn mud. At several
locations, s+4p pu<xps ul Liiel< cuiiLruls we< e nuL in an
operational condition.

Ndl<hii-)3 ~S) i
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Corrective Actions

Element 241.1 - BLN (Continued)

b. Plant safety is questioned snould a b.
splice(s) fail because of floo'ding.

c. Availability of redundant (back-up) c.
systems is questioned in case of cable
splice failure(s).

KRc IE information notice 86-ba (Ref. 2. Is) addresses
improper installation of heat shrinkable tubing over
electrical splices and terminations. Deficiencies cited in
this IE Information notice are already identified as part of
HCR 2494, (Ref. 5.30). This problem pertains to termination
of solenoid valve cable-to-condulut mounts on walls.
Additionally, PIRBLNEEuB6II has initiated action at BLN to
evaluate class IE cable splices using Raychem heat
shrinkable products in harsh environment areas. TYA
Indicated that this evaluation will include the manholes of
tne conduit banks between the Diesel Generator Buildings and
the intake Pumping Station.

The evaluation team determined that cables of redundant
class IE trains are routed through independent conduit banks
between the Diesel Generator Buildings and tne intake
pumping station, in conformance with the design criteria. A
postulated fai lure of a cable splice in one class IE train
due to flooding will not affect the function of the
redundant train if the cable splices have been installed
correctly, in accordance «ith existing procedures and design
criteria for cables routed in conduit banks. Ho~ever,
because of possible simultaneous flooding of redundant class
1E manholes, a potential connon mode failure of redundant
class IE cable splices cannot be disregarded if the cable
splices were improperly installed.

The deSign Of ClaSS IE Cable SyStemS iS baSed On the
requirements of preserving the independence of redun'dant
c lass IE systems. Ho~ever, because of insufficient cable
splice records and the potential for coainon mode failure as
mentioned above in Finding "o," the availability of a
redundant class IE train for safe shutdown of the plant
cannot be guaranteed.

b. Kone required in addition to (a.)
above.

c. Kone required in addition to (a.)
'bove.

24B60-12 ( I I/25/Ul)
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Corrective Actions

Element 24I.4 - BFN (Continued)

b. Inadequate installat>on could
contribute to unre'liable operation
of the diesels.

b. Ine cond>tion of the loose assembl>es has not been
ruv>ewed for safety implications at BFH.

BLN

b. Addressed above in a.

BLN

(Not tu be evaluated)

~ ~ ~ )aaa ~ 1

Element 24).5 - N>re Corros>on in Containment Penetrations
AIIA114Jism ~ 441 ~ AA

a. Corrosion of wiring >n
feedthroughs (modules) of tne
electrical cable conta>ivvent
penetrations caused ny breakdown of
insulation or w'rong applicatson

a. Tne evaluat>on team reviewed tne CAu data 'for "Electrical
Penetrations," (I2/10/86), the Licensee Event Reports,
and the data sheets coverino the vertficat Ion walkdown of
tne env>ronmental qualif>cation field program ( l985). No
~ nrl ~ I'atann nF rloFit'Ionr<ic 'ci ~ i ~ ~ s" ~ ..+I ~ ..s ~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ IIIII~ 44 0 IWI ~ %I ~ 1V ~ II04% MUII I II@M III
the concern was found at SABIN.

Si)N

None reouired.

b. Oeteriurat>on of sealant mater>al )n
the feedthroughs (modules) of the
electr)cai cable containment
penetrations.

b. NCR N-356-P (Ref. 5.ill) >ss'ued for RBN identified
def~cienc)es s>miiar to those outl)ned in tiie employee
concern. In a revtew of documents l>sted under (a), the
evaluation team found no def>cienc>es as described in the
NCR ano the employee concerii r»gardinn ihe

<nH'enetratiuns.Un the uas)s of th>S rev>ew and the
~'AC ~ ~ I ic AF &11D I A i ~ ~ I I) ~ C I ~

'
~ ~ 'L ~ ~ I ~ ~

~ e ~ r vs @II~ ~ vsloJL ~ IIJpCl I IMII ihSI ~ J ~ OV/ 4l IINy llle
NCR >s not applicable to S(N.

b. Hone required.

c'luou l3 ( I I/25/8/)
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Corrective Actions

Element 24).2 - NBN

a. The use of pre-insulated diamond
grip (PIOG) lugs to make crimps
on solid conductors may result in
reduced current capacity. The
practice of crimping on solid
conductors requires reevaluation.

a. General Construction Specification G-38, kev. 2, Section
2.2.1 (Ref. 3.20), was deficient in not providing clear
guidelines for L,he application of crimp terminal lugs.
This lack uf clear definition anil guidelines permitted
construction to use incorrect terminal lugs.
Construction also dia not follow tne specified vendor
requirements in the applicatiun of terminal lugs.

The fOllOwing COrreCtiVe aCtiOnS haVe SinCe been
Impleiented:

o Specification Revision Notice (SRN) G-JB-6, was issued
on II/20/85 to revise General Construction
Specification G-38, Section 2.2.1.

o Engineering Change Notice (ECN) 5879 dated Ug/26/d5
(826 BSIUU7 506) for Unit I and ECH 5880 dated
09/26/Bb (826 851007 510) for Unit 2 (Refs. 6. 14 and
b. Ib) were issued to rework the exiSting Plik terminal
lugs on solid conductors. ECNs 58)9 and 5880 were
closed on 02/27/86 (826 Ubu227 501 and 826 860227 5U2)
indicating completion of design work.

o Unit I rework of existing PIOG terminal lugs on solid
conductors was completed. Ho records indicating
completion of rework for Unit 2 were identified.

The following procedures nave been revised to prevent a

recurrence of the problem.

o General Construction Specification G-38, (Ref. 3.'LU),
( Incorporating Specification Revision Notice I,SRN]
0-38-6)

o Naintenance and Additions Instructions NAI-4,
(Ref. 3.22), and NAI-5, (Hef. 3.36)

o quality Control Pruceuure qCP-3 U6-3, (Ref. 3.59)

NBN

a. The corrective action plan (03/16/87)
states that ECH 5880 (Ref. 6.15) is still
being worked in Systems 292 and 293 in
various work plans. The ECH will be
signed off by the Oivision of Nuclear
Construction Unit 2 prior to system
transfer. The rework will be completed
prior to fuel load of Unit 2.
(CATO 241 02 NBH Ol)

24860-13 (11/25/87)



Issues

At tnCIB{ENt 8
SUMMt{RY UF ISSUES, FIHUIHGS, ANU CUkktCtIVE ACTIONS

FOR SUBCATEGURV 265uu

f Indings

REVISION NUMBER: 4
Page 8-58 of 68

Corrective Actions

Element 241.2 - BFN

a. The use of pre-Insulated diamond
grip (PIOG) lugs to make crimps
on solid conductors may result in
reduced current. capacity. The
practice of crimping on solid
conductors requires reevaluation.

BFN

a. Improper use of AMP PIUG terminals on solid conductors
was identified at WBN. SCR NN EEUBbSl (Ref. Bs15)
stated that tne problem was potentially generic to 5{IN
and BFii. Each plant was Instructed tu.conduct and
{IOCumellt a review to deter laine any mlaannlieat inn'nf P{OG
terminal lugs on solid conductors. The evaluation teamf 'Issdc {nat cssnn a e'siss{ ~ sc ~ n.. 1 ~ a 1 n"- ~ ~ ~ «~ ~s«s O4ySCSCu lur uroSSna
ferry units I, 2, and 3.

BFN

a. IVA comtxlts to the following actions:

Conduct a walkdown inspection of 28
arc suppression network circuits,
wisich rePfcscnt 27K of the Solenoid
valve suppression circuits found in
units I, 2, and 3. Because ail the
ciriuits were install'ed under the same
process controls, this sampling is
considered renresentative kesislts nf
the walkdown Inspection are not
Dvnisnlsa ~ 1 ~ 1 n 1 1nn1 tl~

1 ~ s' s ~ ui ~ ~ ~ ~ sscs cssssscs s)us ~ lllgl
the walkdown Inspection, a CA()R and
corrective action «ill be initiated to
rectify any misuse of PIOG terminalssif required.
(CATO 24l U2 BFN Oll

After Cmssplet Inn Of this Wahdoun and
corrective action, a final response to
SCR WBNEE88537 will be issued. This I
is scheduled for completion in January
lgBBi

Other actions have already been
completed as discusseil herein tvA
has conducted interviews with various
1 ~ ~ ~ s s sn ii ~ ~ sssss ~ issues ~ ss Sanns Cnnniil Sl NCU Vsn Usto 1 ls

Administration, Power Stores,
Electrical Niaintenance, Procurement,
and Electrical Modifications, and has
searched through design doc{ments in
an effort to determine whether PIOG
terminals have been used at BFN. Both
Of theSe effnrtS ithn lnlerVINWS and
the doc{wIent searches) indicated that
PIUGi aessxsrsssta hssvc sso1 uec{l U>ed al
BFN. Furthermore, a walkdown was
performed of two Foxboro control room
panels on each unit (panels 9-7 and
9-52), because Foxboro panels were
sneclfical ly el{ed ln SCR RRNEERR532

24'86O-I ~25187)
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Corrective Actions

Element 241.2 - BFN (Continued)

BLN BLH

as potential sources of this problem.
Ho discrete devices terminated with
PIOG terminals were found in these
panels during these walkdowns. Refer
to IIIR EI)P87066 (Ref. 5.2B).
(CATO 241 02 BFN 01)

a. The use of preinsulated diamond
orio (PIUG) Iuos to make crimps
en %olid conduCtors may result in
reduced current capacity. The
practice of crimping on solid
conductors requires reevaluation.

a. Improper use of AHP PIUG terminals on solid conductors
was identified at 18H. SCR NBN EE88537 stated that the
problem was potentially generic to 59N and BFN. Each
plant was instructed to conduct and document a review to
determine any misapplication of PIUG terminal lugs on
solid conductors. BLN replied that the activities were
examined at BLN, and it was found that the condition
"does not exist" (TVA memo [B21 851022 004)). Since no
documentation was found covering the revie~ and walkdown,
the evaluation team contacted tne offices of
ONP-OH-COnStruCtiOn and OHE-EEU, wnO partiCipated in tne
revie~. They confirmed that PIOG terminals are used at
BLN only where clearances prohibit the use of uninsulated
lugs and only on stranded conductors.

a. Hone required.

24869-13 ( I}/25/8J)
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Corrective Actions

111111111111 ~ 11111

Element 24I.3 - Hegger Tests on i.ow Voltage Cables111111111 '1111111

a. No megger tests are performed on
low voltage cables.

k8H

1 AItnnaenh thaerra wrac nea rarer crv%.r ~ c ~
~ ~ ~ avurcvr j ~ uaru ~ ~ caaacrraa ~ ul cexllnlg

low voltarIC cables, IEEE Standard 422 and OVU,
(Rcf 3 bu) ~ provide guld4nce for cabie testing, and SrIH
Construction Test instruction Ho. IU and Inspection
instruction No. 10 established requirements for such
testing procedures and documentation during
construction. These test, procedures and requirements.
rcrarra alcrr Infnrrenratvel in wear r) IarcI 1 Nl a ca.~ ~ ~ ~ r ~ ~ a» e ~ =r ~ Crave ~ ver ri rellu lllcrl
HSAI-1 (Ref. 3.23) to verify Insulation Integrity of
cables Instolled after corrrpietiun of construction.

The evaiuation team determined that existing records
Indicate megger tests were perforrrred on low voltaae
cables and that records of these tests are on file at Sr)H.

NRN

SqN

a. None required.

a. Ho mcgger tests are performed on
low voltage cables ~

a. TVA riuaiity Control Procedures r)CP-3.5, kev. 0 (03/22/86)
(Kef. 3.46). ano IICP-3.6, Rev. U (IZ/05/lgj (Ref. 3.41)
established requlrcraentscfor, low voltage insulation
testing and documentation during construction. Heggcr
test requirements as stated in thc ahove rrCPc were
superseded on Ol/26/82 by tne Iluallty Control Test
rrrrefraaraa C llfv 1 rlx r IH c 1 aul .. c a.. e
~ r I'C qv r =v vv= ~ (HCf ~ v equi ~ WA lcrr auurusses am99er
testing, of medium voltage (6.9 Kv) cables, but not low
voltage (4OU vj cabies. Tne evaluation team determined
from reviewing samples tnat test records indicate megger
tests wire performed on low voltage cables until l98l, in
conformance witn the qualitv control procedures

Ther'C are OO induCtr y r'Vq Ir~~nt S fbr tCC t rg
VOltage CableS. HOwCVer, IEEE Standard 4ZZ and 690,
(Rcf 3 OO) ~ provide guidance for insulation resistance
testing prior to connecting cables to equipment or
functional testing as part of tne check-out of the
equipment system. Furictional testing of euuipment
'(including cunnecting cables) is performed as part ot
TVArs tect inn ur Onraerr

Hone required.

2486U I 3 8I )
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Corrective Actions

Element 241.3 - MSH (Continued)

BFN

a. No megger tests are performed on
low voltage cables.

furthermOre, TVH incorporated insulation test
requirements for luw voltage cables In the Hodifications
and Additions instruction Hadal-4, issued 02/14/U4
(Hef. 3.22), tu verify insulatiun integrity of cables
installed after completiun of construction.

SFH

a. Although there are no i«dustry requirmueits for testing
low voltage cables, Itct Standard 422 and bgu,
(Ref. 3.60), pruViue guidanCe fOr Cable teSting, and UFN

Constructiun tiuality Control Prucedure Uf-ll, Hev. 4
(Hef. 3.4g>, established requlrenents for such testing
procedures and ducumentation. These test procedures ano
requirements were also incorporated in Hsnl-13
IHef. 3.25) and tnen ALAI-4b(Hef. 3.26) to verify
Insulation Integrity of cables installed for
Imdifications after construction is completed.

The evaluation team determined from reviewing samples
tnat cable termination data sneets and test records,
beginning in l912, indicate mugger tests performed on low
voltage cables and that records of these tests are on
file at UFN.

UFH

a. Hone required.

SLN ULN ULN

a. No megger tests are performed on
low voltage cables.

a. Although 'there are no inoustry requirements for megger
testing of low voltage cables, ILES Standard 422 and bg0,
(Ref. 3.OU), prOVide guidanCe fOr Cable teSting, and ULN

guality Control Prucedure dNP-qCP-3.IU, Rev. U

(Ref. 3.51), established requirem nts fur sucn testing
procedures ano ooceuentation. fest procedures and
requirements were incurporated in ULEHI-2704 (Hef. 3.39)
to verify insulatiun integrity uf caole splices installed
in signal, control, luw voltage (0-obu V) puwer, and

med>um voltage Ib-Ib kV) power cables. Additionally,
quality Cuntrul Procedures UHP-(CP-3.4 (Ref. 3.50) and
UNP-HCP-3.34 (Ref. 3.bc) require insulation resistance
testing and docuamntation during cable termination ano

pulling (if splices are requir«u during installation) on
low voltage cables.

Hone required.

24860-13 (11/25/Ul)



AffACBKEHT U
SUHHARV 0F ISSUES, FihulHUS, Atiu CUxxtCTIVE ACTIONS

FUX SUUCATEuuXY '2bbuu

REVISlON HUHUERl 4
Page 8-62 of 6U

issues Findings Corrective Actions

Element 24le3 - ULH (Continued)

The evaluation team opterwined from reviettfng satt3Ples'that cable terminatioit inspectiun and test records
indicate meggur tests pert'ormeo,on fott voltage cables and
tnat records ut tnese tests are'n file at ULH.

hhh ~ hhhhhh ~ Dhh*hhh

Eiement 24i.4 - Ampnenoi Connectors
1111DCOODDDDAIAD*~

SUH ~ 'DIN

v ~ VerevAor supptt teedvamphenola corlnectors
are inadequately Installed on
actuators oi the standby diesel
generator.

a. The Instaiiation methou uf ampnenoi connectors un
actuators oy tile U/d tttattufaCturer t2aS inadequate.
Tne connectors ttere installed ttfth a thread mismatch
bettteen the wttphenof connector attd thi catnhaait fittihh
resulting in loose electrical cututectfons causing one 0/U'tn rh(atalnat iaahhrfDI t lu II .i lha ~ 2 ~ vv.a ~ a. ~ a.

~ ~ ~ ~ v eg vue ~ ~ ~ eg va D ~ ~ ~ ~ J ~ th lvvh lllc
necessary corrective actions. Tne replacetaent ttirfng
narnaess artd the connector adapter tter« instaiied per
manufacturer's Service bulletin SU-0021-1 (xef. g.lg).

a. Nunc required.

b. inadequate installation'could contribute
to unreliable operation of tne diesels.

b. Although the incorrtct installatiun of cututuctors could
have contributed to an unreliable, uperat ion of. tne 0/ds,
tnD hrhtalvs vie lhvnt ill..~ .a.. '...... 2 I ~ .. ~ .. ~

~
2 ~ v evvvv ~ ~ eeu uua I aag aa Dul Vc ~ 2 ~ Dillc tell

(kef. 3.bl) lplant standard prucedure required per
iechtilcal Speclficatlonj andi corrected in a timely manner.

b Huhae renuiraaal

21830-13~3/83)
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Corrective Actions

Element 24I.4 - MBN

a. Vendor-supplIed Ampheno I connectors
are inadequately Installed on
actuators of the standby diesel
generator.

NN

a. Uuring a walkdown, the evaluation team noted that
action recuxaendeu by H>rrisun-Knudsen in Service
Bulletin SB-0027-I regarding the mismatched threa
problem between tnu condulet and the plug cunnect
the diesel generator governor were installed as
recommended by torrison-Knudsen. This mismatch I
problem, as indicated in the service bulletin, f
diesel generators supplied by this manufacturer
lglb. Although an adapter, P.N. 882028, appears to have
been installed as the result of tne Service Bulletin, no
docexents were found to document tne work performed as
recousxended in the corrective action.

a. e ndicates that
I s m s Involve wi
de 1 ts py" ~,"~".",.;:<~ .. )%47&3,.

~

~

here ore,
S fe ~ BN

In auditiun, the following observations were made during
the walkdowns (Refs. 9.39 and 9,4I):

o Un diesel generator engine IA-2, all joints were tight
with tne exception of the threaded connection between
the coupling and the adapter bushing. this was
ObServed when slight pressure was applied to the

90'lbow.

o Un diesel generator engines l8-2, 2A-I, and 2A-2, all
jnlntS Were tight With the exCeptiOn Of the threaded
connection between the 90'lbo~ and the adapter
bushing. Ihe CuuPling can be rotated with slight
clockwise or counterclockwise pressure on the coupling.

IVA will Investigate the reason(s) for
the loose couplings, including the
possibility that design or procurement
requirements for safety-related equipment
under vibration conditions are
deficient. In addition, any deficiencies
in the requirements defined «ill be
investigated to determine if hardware
deficiencies nave resulted. Furthermore,
if conditions adverse to quality are
found, Cps will be written
(CAID 241 04 RBN 02).

24860-I2 ( II/26/B7)
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Corrective Actions

Element 241.4 - MBN (Continued)

b. inadequate installation could cuntrl-
biite to unreliable operation of tile
diesels.

BFR

o Un diesel generator engines lu-l, IA-I, 28-l, and 28-2,
all joints were tight with the exception of the
connection between the backshull put and base nut. On
this connection, movement was observed when slignt
yt t.ttut t-. teat ayyt lcu Iu Iue I.iiuuiilet~
nrstc a c II A ~ ~ I .. ~ ..I . ~

o Un the iiitn oiesei generator engine, b-l, all
connections were tight. However, un diesel generator
engine b-Z, the threaded joint bet~can the adapter
buShing and the OaCkSbell erteuainn WaS Iuuat WIIV~nt
was observed with slight pressure on the cundulet.

b. tilth the exception ot maintenance request (Nl) A-SNVU9,
(Rei. g.bjj, issued io reinstaii a sieeve lock to the
connector for diesel generator engine 1H-2, no other
corrective actions have been identified to resoive tne
deficiencies identified in fiuoiuu "a" abovu, This could
contribute tu unreliable operation uf the dlesels.

UFH

b. Addressed above In a.

a. Vendor-supplied Amphenol connectors
are inaoequately insiaiied on
actuators of the standby diesel
generator.

a. Ho document could be identified to determine who
instaiiea the adapters. The ev~lu~tion team concluded
that the correct adapters were used for the installation
of the Amphenol connecturs. Huwever, during the
walkdowns (kefs g 40 and g 421 tue evaluation team
identified several instances of luose assemblies
lccnrlstorl I ~ h tt or Xs it retA\ ~ I tbd 8 ~ IR llllkl \ Ml~ I ~ 'Ql balll 0 ~

a. TVA will Investigate the reason(s) for
the lOOSe COuPlingS, inCludlng the
oossiblllty. that desiul! or orocurement
requirements for safety-related equipment.
under uiht at inn Cnnu it itlnc «t 4

deficient. ln additlonl any deficiencies
I it . . t . ~ a r ~ ..I'l L
~ 4 lue ~ utiulI I trulu,'0 uut Iuuu W I I I Uu

inveStigated tO detenaine if hard~are
ueficiencies nave resulted. Furthermuret
if conditions adverse to quality are
found CAiis will be written
(CATO 24l U4.8FH nr)
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Corrective Actions

'lement241.4 - BFN (Continued)

b. Inadequate installation could
contribute to unreliable operation
of the dlesels.

b. The condition uf the loose assenblies has not been
reviewed for safety implications at Bftt.

ttLN

b. Addressed above In a.

(Not to be evaluated)

aaw00001$ 1aa*aaaaa
Element 241.5 - ttire Corrosion in Containment Penetrations

wakaaAN11*kaaAAit1

St)N

a. Corrosion of wiring in
feedthroughs (modules) of the
electrical cable containment
penetratiOnS CauSed by breakdOwn Of
insulation or wrong application.

b. Deterioration of sealant material in
the feedthroughs (modules) of the
electrical cable containment
penetrations.

S4N

a. the evaluation team reviewed the I:A4 Data base, the
Licensee Event Reports, and the data stteets covering the
verification walkdown of the environvmntal qualification
field program ( lg85). No Indication of deficiencies
similar to ttiose outlined in the cuncern was found at S4N.

b. NCN M-35o-P (Nef. S.OI) issued for ttBN identified
deficiencies similar to those outlined in the employee
concern. In a review of documents listed under (a), tne
evaluation team found no deficiencies as described in the
NCR and the employee concern regarding the S4N
penetrations. Un the basis of this revie~ and the
results of the Conax inspection (Ref. g.6O) at ttttN, the
HCR is not applicable to S4N.

S4N

a. Hone required.

b. None required.

24860-I2 ( I I/25/81)
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Corrective Actions

Element 24).5 - NBH Xdk

a. Corrosion of «)ring in
feedtnroughs (modules) of the
electrical cable containment pene-
trations is caused by a breaxaown of
Insulation or the «rong aopllcatinn

b. Sealant material in the feedthroughs
(muduleS) Of the eleCtriCal Cable
containment pcnetrations is
deteriorating.

a. The review of CA>I Odta Base "Electrical Penetration,"
NCR N-356-P, kev. I, NKC-ltd Tl-Ut (Ref. 2.)ll,
HCk M-3b3-P, (kef. b.3)), and Environmental qual)f )cat ion
Bind«rS (Ref. g.blj, dnu twu penetratlOnS InSpeCted
Ikrf >> Nell hU ~ ha ara! il> - ~ rlr .. ~l J eueei ~ Ue ~ lodlN 4IU Iluo rCV'Col aAy
deficiency similar to the issue of corrosion of «iring in
fccdthl oughls (muou)cs) uf the electrical caulc
COntainment penetrdtiOnS.

b. kith the exception uf NOK >f-3bo-I'crazing and/or
cracl>)ng of sealant mal,erial), the documents reviewed and
t«O penet! 4tlnnS lnvnertae! Irefer ~ ~ . l ~ dbd- ) b- '--
evaluation team diu AOt reveal dny deficiency similar to
tAc issue of dctcl Iuratiorl of su414At m4tcriai in the
feedthrougns (modules) of the electrical cable
penetrations. Conax, the manufacturer uf the
penetrations, inspected approximdtcly b3 percent of the
Unit ) penetrdtions and determin«d tndt ti!c- defic)encies
Ident)fied In NCk ll-356-P dn nut dffer> the elerfurmdnea
of the penetrations and that no corrective action ls
rcquirco

a. Hone required.

Nona rane ~ !rae! ~

nea>al>a ilrc ~ ~ ~ !ee ce o ~ ~ ~ ll eee> ~ C. Uur)ng the TVA cnvironmcnta) quaiification vcrificatfon
«alkdown of the Unit I containment penetrdtions. numerous
def|c)cncies (not related to the issues outlined in the
employee concern) were identified dnd dllre~e~nted la Nck
K-3b3-P. The inspection provrdo> tu close uut NCK 1-353-P
..as- been expanded to cuvee ieespe Lt loll Ol Celeb PCAetrdt ion
for any additional problems. This will ensure that any
ueficiency dssocidteu »iti> tne employee concern wiii be
identified. Thc rework effort dnd inspection of tnu Unit
i containment penetratiuns are in progress. Ho similar
inSPeCtiOn Prugrdlu ls eeurrently in PidCC fur Unit 2,

c. Tne corrective action plan (CAP)
indicates that most of the unit I
penetrations have been inspected under
t ~ a aeeainel el ! caa c l . 4 ie..i
~ e 4» reeeerer ~ na!eal tlUll >leuc>ro!4 oll4 llloo
wire corrosion in feedthroughs hds not
been substaAtiatcd. Ho slmliar
inspection has been performed fur unit 2
because this unit is still under
COAstruct IOA dnd dct Ivitles Invnlvinn
unit 2 pcne't!'dtions are incomplete.
!IO«aver thee CAI> iaedlratac tnal i c . !!
«dlkdown «ill be comp)ctcd before unit 2
fuel loo4 os part of the cquipd>en!t
qualification program> and any problems
inciuuing issues out))ncd in the >x»p)oycc
concern, if they exist, «ill be
identified dt that t)ae.
(CATO 24) US WH Ol)
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Corrective Actions

Element 24I.5 - BFN

a. Coriosion of wiring in
feedthroughs (modules) of the
electrical caole primary containment
penetrations caused by breakdown of
insulation or wrong applicatiun.

b. Ueterioration of sealant material in
the feedthroughs (modules) of the
electrical cable primary containment
penetrations.

c. Peripheral finaing.

BfN

a. Ihe assessea documents (cd Uata uase "Electrical
Penetrations," Preliminary EU Binder, NRC-IEB ll-Ub/
77-0bA, HRC-lEU ll-uu [RufS. 2.u&, Z.ug, and 2. 10], and
HRC-OES Informatiun KepurL [June 3U, 1978; Ref. 2.06I) did
not reveal any aeficiency similar to the issue of ~iring
corrusiun in feeuthroughs (muouies) of the electrical
cable primary containment penetrations.

b. The assessed ducuments listed under ia) aid not reveal any
deficiency similar to the issue of deterioration of
sealant material iu Lhe fuedthruuyus (modules) of Lhe
electrical cable primary cunta«|ment penetrations.

C. In addition, the evaluaturs found the tuliuwing:
H potential problem invulving electrical connecturs/cable
assemoiies was laentified in HRC IE Sulle'tin 7l-ub. Ehis
type uf connector assembly is used aS an integral parL uf
Physical Science Corp. (PSC) penetrations. Nany of these
penetrations are used at BFH. TVH suumittea 4 partial
response to this IEB which included test results which
reported that tne electrical cunnectors satisfactorily
passed the steam envirofv<ental test. However, tue test
did not account for thermal anu raaiatiun aging. IVA
stated in the respunse that aduitiunal tesLs would be
made tu account for these facturs.

lhe auditional tests are nut required becauSe IVA will
replace all safety-r'elated PbC puuetratiuns (see
corrective actions).

BFN

a. Hone required.

b. None required.

c. No supplementary response .to
NRC IEB 77-Ub is required because:

u Unit I does not have PSC penetrations.

u At unit 2, TVA will replace the three
safety-related PSC penetrations in
response tu SCR BFHEIIP 8601
(Ref. 6.22) and IIIH EQP 86-UUI before
unlL startup.

o At unit 3 lVA will replace all
saFety-related PSC penetrat:ions as
recoamended in CAgH BFP 8702lb uefore
unit startup.

(CATO 24l 05 BFH Ol)
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issues Findings Corrective Actions

Element 24I.5 - BFN (Continued)

d. Peripheral finding.

e. Peripheral finding.

BLH

a. Corrosion of wiring. in
feedthrougns (modules) of ihe
electrical cable containment
penetrations caused by breaxdovn of
insulation or vronu application

h il«t««tn«rtin «V rn I ~ ~ . 'I
~rr IrLLL~ ~ vl PI ~ vv vl PPP ~ PIIL PIPLL ~ IP ~ ill

the feedthroughs (modules) of the
electrical cabie containaient
penetrations.

d. An Eii program at ul'N has been developed anu is in
progress for unit 2. lne program covers only
penetratiuns that have been designated Class lf (defined
as penetratiuns that carry class IE circuits). However,all penetrations must be capable uf retaining their
pressure boundary integrity after any design basis event
regardless of tne circuits'they carry. hivsical Science
penetratiuns lor none lass lf applications are in service
on unit Z.

e. To date, nu tiI.Program nas been develuped for units l.and
3. -Pnysical Science p«netratiuns are used in nunc lass IE
applications and possibly class lt applications in these
units.

8th

a. the asseiied ducuments (CAil Uata dase -"t lectrical
Penetratlons," BLN FSAN Section 3.II,.and liik M-3bb-P
ENN3) did not reveal any deficiency similar to the issue
of corrosiun of wiring in feedthrougns (modules) of the
electrical cab)e contaiimient penutrwt!uns-4t-gl.¹ — ——

li~ ilie assessed documents under (a) did nut revea) ally
deficiency,similar tu the issue uf deterioration of
sealant iiiaterial in tiie feedtliruugns (moduiei) uf the
electrical cable penetratipns at BLH.

d. All electrical penetrations were
purchased, as ASHE Section ill equipment.
ilualification test reports, which verify
the penetration's ability to maintain
cbntaiiviient pressure boundary under worst
case design basis event conditions, are
in IVA fileS PruSSuru bdundaiv Will
also be tested before startup by

~ li l I t « l l ~ nI VIItP I ~ IQ%IIL illCbhul C LCPL PIIV ~ lllLBIPLLV
leak rate test ( ILRT).
(CAIU 24 1 US BFtl U2)

e. IVA will implement the Environmental
Uuallflcatlbn Prdlect fdr unltS 1 and 3
as a follow-on action to the existing
nrn inn t Sn«« it P IC«0 QCU CllDllalli\ tn«JLL luI ilnlt L 'iQLII IJ ~ v LIilvvvl / ~ Lv
meet all IU CFR 50.49 requlrementst
(CAi0 24l US ilFN 03 j

r
BCH

a. Hone required.

b. Hone required.

248bD- l3 ( Bl)
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ATTACHMENT C

REFERENCES

1.0 FSAR/Tech. S ec.

1.01 SgN FSAR, Chapter 7 (Amendment 3), Chapter 8, (Amendment 2) and Chapter
8.3. 1.4.2 (Amendment 1), "Cable Routing and Separation Criteria"

1.02 SgN FSAR, Appendix 6.8c, "Sequoyah Nuclear Plant Valve Program,"
(Amendment 3)

1.03 SON Technical Specifications for Units 1 and 2, Sections 3.8.3.2 and
4.8.3.2, and Table 3.8-2 (Amendment 33, 03/29/84 for unit 1 and
Amendment 25, 03/29/84 for unit 2)

1.04 WBN FSAR, Chapter 9.5.3, Amendment 46

1.05 WBN FSAR, Chapters 3, 6, 7, and 8 (Amendment 59, 10/86)

1.06 WBN Unit 1 Technical Specifications, Chapters 3.8.4.2 and 4.8.4.2 and
Table 3.8-2, (Final Or aft 05/09/85)

1.07 BFN FSAR, Chapters 4, 7, and 8 (Amendment 4)

1.08 BLN FSAR, Chapters 3, 7, and 8 (Amendment 27)

1.09 WBN FSAR, Chapter 8. 1.5, Amendment 52

2.0 NRC Oocuments

2.01 Letter from L. M. Mills, TVA, to J. P. O'Rei lly,'RC, "Watts Bar Nuclear
Plants Units 1 and 2 - IE Bulletin 80-20 - Failures of Westinghouse Type
W-2 Spring Return to Neutral Control Switches - Revised Response,"
[A27 820602 002], (06/02/82)

2.02 Morrison-Knudson letter to NRC concerning reportable condition from
diesel generator manufacturer facility, (04/06/85)

2.03 Notification from Power System to NRC Under 10 CFR Part 21,
"TVA-Sequoyah Engine Governor Actuator Electrical Connecting Plug,"
[LTR-OTS-85-013], (09/06/85)

2.04 TVA Final Report to NRC, "WBNP Units 1 and 2, Inadequate Overcur rent
Protection for Cables," [L44 851114 081], (1;1/14/85)

37930-R5 (11/25/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAII

REPORT NUMBER: 26500
REVISION NUMBER': '4

Page C-2 of 20

2. 05

2. 06

2.07

2. 08

2. 09

2. 10

2. 11

2.12

2.13

2.14

2. 15

2. 16

2. 17

2. 18

Letter from Shell, TVA, to Grace, NRC., "IE 'Bulletin 85-03 - Motor
Operatedl Valve Common Mode Failures Ouring Plant Transients Oue to
Improper Switch Settings - Sequoyah Nuclear Plant,'" (05/12/86),
[L44 860512 803], and attached enclosure 1,'equbyah Nuclear Plant,
Response to IE Bul1letin 85-03

NRC Operating Experience Bulletin InfOrmation Report, "Problems Wit'h
Containment Liow Voltage Control Peneti.at'ion -ASsemblies,"

(06/30/78)'RC

IE Circular 81-13,, "Torque Switch Electrical Bypass Circuit fior
Safeguard Service Valve Motors,"

(O9/I?7/81)'RC

IE Bul1letin 77-05,, "Elect~ical Cohnedtdr Assemblies," (11/08/77)

NRC IE Bullletin 77-05A, "Supplement td,IE Bulletin 77 05, Electrical
Connector Assemblies,"'l l/15/77)

,NRC IE Bulletin 77-06, "Potential Problems Sit',h Con'tainment
Elect'.rical'PenetrationAssemb1ie's," (11/22/77)

NRC IE Bullet'in 77-07, "Containment Electridal Pkne'tratiOn Assem6liI s at
Nuclear Power Pl'ants Under Construe'ti6n," ('12/19/77)

NRC IE Bulletin 80-20., "Failures of Westinghouse W-2 Spring Retur'n to
Neutral Control Switches," (07/31/80)

NRC IE Bulletin 85-03,, Motor Operated Valves Common Mode Failures
'uringPlant Transients iDue to Improper Switchi Settings,'" (ll/15/85)

NRC IE Information Noticie 82-01, "Auxiliary Feedwater Pump l ockouit
Resulting from Westinghouse W-2 Switch.Circuit Modification," (01'/22/8'2)

'RC

IE Information Notice 86-53, "Improper Installation of Heat
Shrinkable Tubing," (06/26/86)

NRC Regulatory Guid'e 1i. 106, "Thermal Overload Protection for Elec'tr)c
Motors on Motor-operated Valves," Riev. 1„(03/77)

NRC Br anch Technical Position EIC SB27', "Oesign Criteria for 1herma11
Overload Protection for Motors of Motor-Operated Va'Ives," (1ll/24/75)

Letter from L., M. Mills, TVA, to J. P. 0 "Reilly, NRC, "Watts Bar Nuclear
Plant Units 1 and 2 - Office of Inspection and Enforcement-
Bulletin 80-20 - Failures of Westinghouse Type W-2 Spring Return to
Neutral Control Switchies - 'Supplemehta'1 Infdrm'ati'on,'," t.A27 830330 012],
(03/30/83)

I
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2.19 10 CFR 50, Appendix A, General Design Criteria 1-7, "Electric Power
Systems"

3.0

3. 01

3. 02

3. 03

3. 04

3. 05

3. 06

3. 07

3. 08

3. 09

3. 10

3. 11

3. 12

3. 13

Procedures/Standards/Cri teri a/Guides

TVA Design Criteria SQN-DC-V-11.4.1, "Normal and Emergency AC Auxiliary
Power System," Rev. 2, (07/22/86)

TVA Design Criteria SQN-OC-V-12.4, "Design Criteria for Cable Support
Systems for Capability of Testing Cables for the Design Basis Flood,"
Rev. 1, (04/26/74)

TVA Detailed Design Criteria WB-OC-30-15, "Motor Operated Valve Thermal
Overload and Torque Switch Bypass," Rev. 0, (12/30/86)

TVA BLN General Design Criteria N4-RP-0775A, "Standby AC Auxiliary Power
System," Rev.5 (06/30/86)

TVA Electrical Design Standard OS-E1.3.1, "Protection of Electric
Equipment Susceptible to Failure from Fluid from Fluid Spray and
Condensation," Rev. 2,- (04/17/86)

TVA Electrical Standard DS-E2.3.2, "480-Volt Ac Auxiliary Power System
Performance and Equipment Application Criteria," Rev.'2, (03/12/85)

TVA Electrical Design Standard'OS-E9.2.1, "460 Volt Circuit Design-
Motor Control Center," Rev. 1, (03/1'3/78)

TVA Electrical Design Standard OS'-E12.1.1, "Cable Conductor Current
Carrying Capacity Polyethylene Insulated (0-8000V)," Rev. 0, (09/28/76)

TVA Electrical Design Standard OS-E12.5.2, "Cable, 480 V Power
Receptacles,"'ev. 1,, (11/23/82)

TVA.Electrical Standard Drawing SO-E12.5.3, "Cable Splicing Medium
Voltage (5-15 kV) Insulated Conductors," Rev. 0, (09/13/77); Rev. 2,
(05/03/84); Rev. 3, (05/20/86)

TVA Electrical Standard Drawing SO-E12.5.6, "Cable Splicing 600 V (or
less) Insulated Cable," Rev. 6, (03/20/81); Rev. 8, (09/19/86)

TVA Electrical Standard Drawing SO-E12.5.8, "Cable Splicing and Term.
600 V (or less) Multi-conductor Insulated Cable," Rev. 2, (02/27/84);
Rev. 4 (07/31/86)

TVA Electrical Design Guide OG-E2.3.5, "480.Volt Motor Branch Circuit
Design and Protection," Rev. 2, (06/19/85), Rev. 3, (03/10/87)
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3.14

3. 15

3. 16

3. 17

3. 18

3. 19

3. 20

3. 21

3. 22

3. 23

3.24

3.25

3. 26

3.27

3. 28

TVA MBN Administrative, Instruction AI-1.8, "Plant Housekeeping,4
Rev. 11, (01/10/87)

TVA MBN Administrative Instruction AI-2.12, "Clearance Procedure,"
Rev. 15, (12/12/86)

TVA SQN Standard Practice SQA66, "Plant Housekeeping„" Rev. 8

TVA BLN Special Engineering Procedure BLSEP-07, "Establishme~t of
Minimum Set of Electrical Oesign Calculations and Studies for BLNP,"
Rev. 0, (CI6/'l7/85)

TVA SQN Technical Instruct,ion TI.-76, "Electrical Maintenance
Post-Maintenance Testing," Rev. 4 (11I/Ol/85)

TVA SQN Construction Test Instruction 10, "Interconnecting Cable
Termination and Insulation Checks,"'ev. 0, (.SQN 840322 0103, (08/08f73)

TVA General Construction Specification G-38, "Installing Insulated
Cables',Rated Up to 15,000 Volts," Rev. 0, (07/25/73); 'Rev.- 1,
(10/22/75); Rev. 2, (08/03/78); Rev. 7, (01/15/86); and Rev. 8,
(03/17/86)

C

TVA General Construction Specification G-40, "Installing Electrical
Conduit Systems and Conduit Boxes," Rev,. 9, (Ol/15/86)

TVA MBN Modifications and Additions Instruction MAI-4, "Installati~>n and
Inspection o1 Cable Terminations," Rev. 0, (02/14/84), Rev. 3, (01/23'/86)

TVA SQN Modifications and Additions Instruction MAI-7, "Inspection
Criteria of Cables or Internal Panel Miring," Rev. 0, (ll/09/79);
Rev. 6, (08/07/85); Rev. 8, (07/24/86)

TVA SQN Modifications and Additions I!nsijru!:tiglon'MAI-,12, "Interconnecting
Cable Termination and Insulation Inspection," Section 8.0, Rev. '0,

'10/30/79)

TVA BFN Modifications and Additions Instruction MAI-13, "Control, Power,
Signal, and Ground Cables," Rev. 1; (06/27/86); initial issue (08/24/'S3)

TVA BFN Modifications and Additions Instruction MAI-45, "Cable
Terminating and Splicing for Insulated Cables Rated Up to 'l5,000 Volts,"
Rev. 1, (02/03/87); ini!axial issue, (09/30/86)

TVA SQN Employee Safety Handbook

TVA WBN Employee Safety Handbook

37930-R5 (11/25/87)
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3.29

3.30

3.31

3.32

3.33

3.34

3.35

3.36

3.37

3.38

3. 39

3. 40

3.41

TVA SAN, Hazard Control Instruction (HCI) E9, "Safety Precautions for
Operations in Switchyards," (07/29/85)

TVA WBN, Hazard Control Instruction (HCI) E-5, "Safety Precautions for
Oper ations in Switchyards," (Ol/08/86)

TVA BLN, Hazard Control Instruction BLHCI-E7A, (08/30/85)

TVA SgN, Special Test Instruction STI-3, "Pull Test of Solid Conductor
Crimped Connections," Rev. 0, ( 10/02/85)

TVA SgN Inspection Instruction 10, Sections 7 and 8, "Interconnection
Cable Termination and Insulation Inspection," Rev. 7, (05/26/77),
{SgN 840322 018], Rev. 16, (03/30/83)

TVA, Special Maintenance Instruction SMI-0-317-4, Rev. 0, ( 1979)

TVA SgN, Special Maintenance Instruction SMI-2-317-25, "Solder or
Replacement of AMP (PIOG) Lugs Terminated on Solid Wire in CSSC

Equipment, Unit 2," Rev. 0, (01/24/86); Rev. 1, (03/17/86)

TVA Modifications and Additions Instruction MAI-5, Installation of
Internal Wiring and Inspection of Electrical Equipment, Rev. 5,
(02/03/86)

TVA BFN Electrical Maintenance Instruction EMI-58, "Splicing of Medium-
and Low-Level Signal, Low- and Medium-Voltage Power, and Control
Cables' Critical and Noncritical," (no revision number), (02/26/80)

TVA BFN Electri'cal Maintenance Instruction BF EMI-58.2, "Terminating of
CSSC Low-Level Signal and Control Low-Level Voltage Power Cables and
Internal Panel Wiring," Rev. 4, (01/20/87)

TVA BLN Electrical Maintenance Instruction BLEMI-2704, "Splicing of
Medium and Low Level Signal, Low and Medium Voltage Power, and Control
Cables - Critical and Noncritical," Rev. 1, (02/12/87)

TVA S(N Surveillance Instruction (SI-7.1), "Oiesel Generator AC

Electrical Power Source Operability Verification," Rev. 7, (07/14/86)

TVA 'SgN Surveillance Instructions SI-251.1, Rev. 3 (05/31/85) for unit 1

and SI-251.2, Rev. 3 (10/09/85) for unit 2, "Channel Calibration of
Class lE Motor Operated Val've Overload Relay Heaters"

3.42 TVA WBN Surveillance Instruction SI-8.1, "Oiesel Generator Start and
Load Test, Units 1 and 2," Rev. 17, (03/27/87)

37930-R5 (11/25/87)
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3.43

3. 44

3. 45

3. 46

3. 47

,3.48

3. 49

3. 50

3. 51

3. 52

3. 53

3. 54

3.55

3. 56

3. 57

TVA WBN Surveill'ance Instruction SI-8.7, "Diesel Generator - AC
Electrical Power'ource Operability Verification," units 1 and 2~,

Rev. 4, (08/22/85)

TVA BFN Surveillance Instruction SI 4.9.A.l, "Diesel Generato~
Operability Check, " Rev., 1

TVA BFN Surveillance Instruction SI 4.9.'A.'f.a, "Diesel Generator Monthly
Test," Rev. 0

TVA MBN Quality Control Procedure QCP-3.5, "Installation, Inspection,
and Test:ing of Insulatecl Control, Sigflal, hand'owe& Cables," (03/22/76)

'VA

WBN Quality Control Procedure QCP-3.6, "Electrical and
Instrumentation Equipment InspectiOn, Testilng, and Oocumentat fon,"
Rev. 0, (12/05/75)

TVA WBN Quality Control Test Procedure QCT-3.06-1, "Insulat;ion Tests for~
Electrical Equipment," Rev,. 0, (07/26/82)

TVA BFN Construction Quality Control Procedure BF-17, "Qualitv Alssulrakce
Program for Contro'I, Power, and Signal Cables,,'" RevI. 4, (04/ll/7'3);
Rev. 5, (12/09/74),,; Rev. 6„(06/16/76).

TVA BLN'Quality Control Procedure 8NP QCP-3.4, "Electrical Cable
Preparat:ion (Termination) 600 Volt's or Less and Jumpers Insta1llatio'n,'~
Rev. 0, (09/30/77):;, Riev. 1„ (03/05i,'79); New.- 'l5, (04/06/87)

TVA BLN Quality Control Procedure 'BNP QCP-3.18, "Insulation
Resista'nce,"'ev.

8, (07/09/86)

TVA BLN Quality Control Procedure BNP QCP-3.34, "Electrical Cable
Installation (Pulling)," Rev. 0, (12/05/84); Rev. 3, (04/04/86)

TVA SON Special Ma'intenance Ihstruction SMI'-0 317-42, "Malkdown
Procedure for 10 CFR 50.49 Splices," Rev. 2, (Ol/06/87)

TVA ONE - NE Pr ocedure, NEF'-'3,.1, "Clalculations," Rev. 1, (09/27/87)

TVA Occupational Health ancl Safety Mahual, Volume 3, (10/30/81)

TVA Division of Engineering Design 'Engineer'ing Procedure,
EN OES-EP 2.03, Remi. 6; "Unreviewed Safety 'Question Oetermination-
Handling and IPreparat ion,"

(04/24/84)'VA

Nuclear Engineering Procedure NEP~3.2, '"Ddsign Input,," Rev. (),
(07/01/86)

8
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3.58

3.59

3.60

3. 61

Oesign Criteria S(N-OC-V-12.2, "Separation of Electrical Equipment andWiring," Rev. 3, (08/23/74)

equality Control Procedure, gCP-3.06-3, Inspection of Cable Termination,
Rev. 8, (ll/26/85)

The Institute of Electrical and Electronics Engineering, Inc.,
Standard 422-1977 and 1986; IEEE Guide for the Oesign and Installation
of Cable Systems in Power Generating Stations, The Institute of
Electrical and Electronics Engineers, Inc., Standard 690-1984; IEEE
Standard for the Oesign and Installation of Cable Systems for Class lE
Circuits in Nuclear Power Generating Stations

Surveillance Instruction (SI-7. 1), "Diesel-Generator AC Electrical Power
Source Operability Verification," Rev. 7, (07/14/86)

4.0

4.01

4.02

4.03

4.04

4.05

TVA Memos

TVA memo from J. A. Raulston to L. M. Mills, "IE Bulletin 80-20-
Failures of Westinghouse Type W-2 Spring Return to Neutral Control
Switches," [NEB 801023 283], (10/23/80)

TVA memo" from J. A. Raulston to L. M. Mills, "Sequoyah and Watts Bar
Nuclear Plants - Failures of Westinghouse Type W-2 Spring Return to
Neutral Control Switches - IE Bulletin 80-20," [NEB 840405 266],
(04/05/82)

TVA memo from F. W. Chandler to H. L. Jones, "Black and Veatch Findings- Task Force Category 38," [EEB 840111 914], (01/11/84) and attached
"Evaluation Sheet Rev. 0 (04/20/83) for Review of Black and Veatch
Findings - Task Force Category 38 for Browns Ferry Nuclear Plant-
Units 1, 2, and 3"

TVA memo from F. W. Chandler to H. L. Jones, "Browns Ferry Nuclear
Plants Units 1, 2, and 3 - Evaluation of Black and Veatch Findings for
Category 37," (EEB 840106 911], (01/05/84) and attached "Evaluation
Sheet, Rev. 0 (04/20/83) for Review of Black and Veatch Findings - Task
Force Category 37 for Browns Ferry Nuclear Plant - Units 1, 2, and 3"

TVA memo from F. W. Chandler to H. L. Jones, "Sequoyah Nuclear Plant
Units 1 and 2 - Black and Veatch Findings - Task Force Category 38,"
[EEB 840110 906], (01/11/84) and attached "Evaluation Sheet Rev. 0
(04/23/83) of the TVA Task Force for Review. of Black and Veatch
Findings - Task Force Category 38 for Sequoyah Nuclear Pl'ant - Units 1

and 2"

37930-R5 ( 11/25/87)
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4. 06

4.07

4.08

4. 09

4. 10

4. 11

4. 12

4. 13

4. 14

4. 15

4. 16

4. 17

4. 18

TVA memo from R., C. St. Clair to Those Listed, "Report on Test Program
to Investigate 161 kV C1i Failures ht Radcobn Mountain Pumped Storage
Plant," [G04 841,2 31001], (12/28/84),

TVA memo from J. W. von Weisenstein to Quality Management Staff Files,
"Assessment of Adequacy of Corrective Action for Black and Veatch Task
Force Category 37 - Browns Ferry Nuclead Plant Units 1, 2, and 3,"
{QMS 85012'B 202], (01/28/85)

TVA memo from J. W. von Weisenstein to Quality Management Staff Fil~es~
"Assessment of Adequacy of Corrective Action for Black and Veatch Task
Force Category. 37 - Bellefonte NucleaIr PlaAt Units 1 and 2,"
t QMS 850128 201], (Ol/28/85)

TVA memo from J. C,. Standifer to F„ W. Char>dier responding to "Potential
Generic Condition Evaluation," t.82tl 851022 004], (10/22/85)

TVA memo fromm F., W,. Chandler to Those Listed, "Significant Condition
Report (SCR) - SCRBFNEEB8536, RO," {B43 8510206 909],

(12/10/86)'VA

memo from N., R,. Beasle!t to G. R. IIiall, "Engineering Report fear CA(
Report SCR BFNEEB8536 RO" [822 851224 014], (12/24/85)

TVA memo from W. S,. Raughley to Those Listed, "Watts Bar Nuclear Plant-
Significant Condlit ion Report SCR WBNEEB8548 R2," (843 860522 907],
(05/07/86)

TVA memo from M. L,. Rayfield to G. Wadewitz, "Watts Bar Nuclear Plant-
Significant Nonconformance Conditidn Report - (NCR) W 353-P Rl,"
t826 860530 004], (05/30/86)

TVA memo from J. C„Cr owel'I to Sectioia Superv'isors, "BFN - Potential
Hazard of Switchyard Oil-Filled CT<," fR39 85O805 071], (08/05/85)

TVA memo from C. G,. Peterson to Belllefonte Engineering Project Files,
"BNP - Min'imum Set of Calculations)" f.821 860916 004]j,(09/16/86)

TVA memorandum from W. S. Raughley to Those Listed, "Policy Memorandum
PM 86-18(EEB)-MCC Motor Starter Overload, Heater Selection,"
LB43 861107 908], (11/04/86)

TVA memo from W. S., Raughley to H. B. Bounds, "Watts Bar Nuclear Plant-
FSAR Updlate," LB43 861229 906], (12/29/86)

TVA memo from W. S., Raughley to T. G. Chapman„"Significant Condition
Report (SCR)'CR BFNEEB8536 R2," t 822 870121 ()01], (Ol/21/87)

37930-R5 (11/25/87)
ilt



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26500
REVISION NUMBER: 4
Page C-9 of 20

4.19

4. 20

4. 21

4.22

4. 23

4. 24

4. 25

4. 26

4. 27

4. 28

4. 29

4. 30

4.31

TVA memo from W. S. Raughley to Those Listed, "Policy Memorandum
PM 86-02 Rl (EEB) - Revision 1 - Electrical'alculations,"
{B43 870204 9033,,(02/04/87)

TVA memo from H. B. Bounds to J. McOonald, "OE Calculation - .

Reg. Guide 1.48 Active Component List - WBN-OSG4-029 R4 and ONE
Calculation - Selection Criteria for MOVs Requiring Thermal Overload
Bypass - WBN-OSG4-095 Rl," {826 870212 012], (02/12/87)

TVA memo from M. C. Brickey to P. 0. Metcalf, "Watts Bar Nuclear Plant
Unit 1 - Technical Specification - Table 3.8-2 Motor Operated Valves,
Thermal Overload Bypass," -{826 870309 431 j, (03/09/87)

TVA memo from H. B. Bounds to M. C. Brickey, K. A. Cruikshank, and P. O.
Metcalf, "Environmental gualification Punchlist of Work Items Required
to be Completed Befog e Unit 1 Fuel Load," {826 870223 018], (02/23/87)

TVA memo from F. W. Chandler to J. W. Coan, "SCR WBN EEB 8526,"
{843 850909 909], (09/06/85)

TVA memo from F. W. Chandler to J. W. Coan, J. A. Raulston,
"PIRWBNEEB8533~" {843 850923 908]$ (09/23/85)

TVA memo from J. A. Kirkebo to Those Listed, "ONE Interim Order-
.Supplement to NEP.-3.1," {805 870604 510], (06/04/87)

TVA memo from E. R. Ennis to W. H. Thompson, "Response to Request for
Investigation/Evaluation of 'Employee Concern IN-85-772-004," (11/15/85)

TVA memo from R. W. Contrell to K. W. Whitt, "Investigation/Evaluation
of Employee Concerns," {no RIMS number], (09/24/85)

TVA memo from J. W. von Weisenstein to guality Management Staff Files,
"Assessment of Adequacy of Corrective Action for Black and Veatch Task
Force Category 37 - SgN Units 1 and 2," {gMS 850128 200], (01"/28/85)

TVA memo from J. A. Raulston to F. W. Chandler, "SgN - IE Bulletin
80-20, Failures of Westinghouse Type W-2 Spring Return to Neutral
Control Switches," {NEB 820514 254], (05/14/82)

-TVA memo from J. A. Raulston to L. M. Mills, "Watts Bar Nuclear Plant
Units 1 and 2 - Failure of Westinghouse Type W-2 Spring Return to
Neutral Control Switches - OIE Bulletin 80-20," {NEB 831227 255],
(12/23/83)

TVA memo from J. 'A. Raulston to J. W. Hufham, "Watts Bar Nuclear Plant
Unit 2 - NRC - OIE Bulletin 80-20 - Failures, of. Westinghouse Type W-2
Spring Return to Neutral Control Switches (Supp'lemental Information),"
{B45 860117 257], (01/17/86)
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TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: '6500
'EVISIONNUMBER] 4

Page C-10 of 20

4. 32

4. 33

4. 34

4.35

4. 36

4. 37

4. 38

4. 39

TVA memo from Whitt to Abercrombie, [no RIMS number], "Nuclear Safety,
Review Staff Investigation Report Transmittal," (03/07/86), and attached
NSRS Investigation Report I-85-129-SgN; "Thermal Overload Bypass and*
Indication Problems," dates of investigation 02/03/86 through 02/07/86

TVA memo from R. H. Dunham to H. S. Fox, '"Browns Ferry, Sequoyah, and
Watts Ba>r Nuclea> Plants - Modlification to Motor-Operated Valve Controil
Circuits," [EEB 770812 902], (08/ll/77)

TVA memo from D.- R. Pa,tterson to F. W. Chandler, "Sequoyah Nuclear
Plant - Recormendation to Modify the Conttro~l Oircuits of Specified
Motor -Operated Valves," [MEB 790112'90],'01/12/79)

TVA memo from F. W. Chandler to R. M. Pierce, "SequOyah Nuclear Plant-
Recomnendation to Modify the Control Circuits of Specified
Motor-Operated Valves," [EEB 790201 921]g (Ol/'31/79)

TVA memo from D. R. Patterson to F.'.'handler, '"Recomendation to
Modify the Control Circuits of SpecifiiediMotor-Operated Valves,"
t'MEB 790'i 15 390]„(01/12/79)

WA memo from F. M. Chandler to J. A. Raulston, '"Bellefonte Nuclear
Plant Response to NRC guestions, Reque'st'for Addi'tional Information„"
LEEB 801 220 919] (12/1 9/80)

I

TVA memo from Parris to Those Listed, "Freestanding Oil-Filled CTs
Safety Program," [A40 850524 001], (05/30/85).

TVA memo from F. M. Chandler to R. M. Pierce, "Sequoyah and Watts Bar
Nuclear Plants, Units 1 and 2, Waterproof Spl.ice for 8-kV Cable-
SON-127A and MBN-127A," (.EEB 761116 932], (11/15/76), and attached
"Criteria and Procedures for Making Splices and InsIilated Cables in
Manholes and Handholes"

5.0

5. 01

5. 02

5.03

5. 04

NCR/P IR/OIR/SCR

SON NCR 'M-356-P, Conax. Penetration Sealant Damage, [826 860407 018],
(02/28/83)

WBN NCR W-367-P, System 26, 68, and 74 Valves, Rev. 0, (03/13/86)

MBN NCR M-353-P, Conax Penetration Enclosure Problems, Rev. 1, (03/18/86)

WBN NCR 6076, Use of AMP Diamond Grip Ludjs 6n Sol~id Wire,
[C24 850513 103],, (05/13/85)

37930-R5 (11/25/87)
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5.05

5.06

5.07

5.08

5. 09

5. 10

5.11

5. 12

5. 1.3

5. 14

5. 15

5. 16

5. 17

5. 18

5. 19

NCR'LN EEB 8417, 'HVAC Motor Overload Heater Sizing, [843 850402 907],
(03/28/85)

PIR WBN EEB 8638, ERCW MOV Fuse Sizing, [843 860418 926], (04/07/86)

PIR BLN EEB 8521, Electrical Calculation Oocumentation,
[843 851003'11], (09/30/85)

PIR BL'N EEB 8611,.Cable Splicing and Raychem Heat Shrinking Product Use,
{843 860414 910], (04/11/86)

QIR WBNEEB86007, Flexible Conduit Inside Containment, [B26 860123 009],
(01/23/86)

QIR EQP86032, Flexible Conduit Inside Containment, [871 860328 250],
(03/27/86)

QIR WBNEQP86046, Flexible Conduit Inside. Containment, [871 860429 250],
(04/29/86)

QIR EEB 87066, Motor Operated Valve Thermal Overload and Torque Switch
Bypass, {843 870212 905], (02/10/87)

QIR EEB 87031, Motor Overload Heater Selection, [843 870203 903],
(01/30/87)

SCR SQNEEB8526, Conduit PVC Jacket Is Not Qualified for Environment It
Is to Operate In, Rev. 0, [825 851113 810], (11/07/85); Rev.
[825 851120 820], (11/18/85)

SCR WBNEEB8537, AMP Terminal Lugs Recommended for Stranded Wire Only
Were Used on Solid Wire, (843 850819 928], (08/19/85)

SCR WBNEEB8548, Conduit PVC Jacket Is Not Qualified for Environment It
Is To Operate In, Rev. 1, {843 860121 924], (01/13/86)

SCR WBN EEB 8540, unit 1, Cable Protection for MOVs with TOL Bypass,
(B43 850917 923], (09/05/85)

SCR WBN EEB 8541, unit 2, Cable Protection for MOVs with TOL Bypass,
{843 850917 921], (09/05/85)

SCR WBN EEB 8571, Minimum Set of Electrical Calculations,
[843 851126 939], ( 11/23/85)

5.20 SCR BFN EEB 8524, Rev. 2, Short Circuit Protection for MOVs with TOL
Bypass, {B43 860225 925], (02/24/86)

37930-'R5 (11/25/87)
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5.21

5.22

5.23

5. 24

5.25

5. 26

5. 27

5. 28

5. 29

5.30

5.31

SCR BFN EEB 8530, No Oocumenta'tion is Available to Indicate the PVC
Jacket is Qualified,, LB43 851101 920], (12/30/85)

SCR BFNEQP8601,. Improper Oesign C'ontrol Over BFN EQP Program, Rev'. 3,
LR01 861230 863], ( 12/18/86)

CAQR BFP870249, Cab'ie Entry to Baiards Not, Sealed, Rev. 1,
{R76 870518 808], (5/18/87)

PIR WBNWE)P8776, Number of Wi?. Spring Return Switches in. Safety-Ciicuits
for WBN, [B26 87CI507 005], (03/09/87)

SCR BFNEEB8529, Minimum Set of Electrical Oesign Callculations, Re'v. '3,
'B22870507 037], (04/21/87)

SCR BFNEEB8536, Oesign Orawings Oo Not Reflect OL-Element Rating,
Rev. 2, [.822 870121 002], (01/20/87)

OC-NCR 5154„Cleanliness of Electrical Manholes, [T41 870306 052],
(02/26/87)

QIR EQP87066, Verif icatiain of Installlation of AMP "PIO(l" Termihal!s in
Control Room Boards„[B22 870331 052], (03/27/87)

TVA memo from J.'. Standifer to G. Wadew'it>, "Watts Bar Nuclear Plant,-
Non-ASME Significant Nonconforming Conlition Report - NCR 6536,, RO, anal
Significant Condition Report 6536-5,, RO," [826 860218 147], (02/18/86;
NCR 6536, Rev. 0, and SCR 6536, Rev., 0; Attached

NCR 2494, "Splice K it Was NOt. Ins'tailed A'ccor ding'ai Manufacturer
Instruction,," Rev. 1, [BLN 840406 107],, (10/12/83)

TVA memo from G. Wadewitz to J.. C. Stahdi~fer, NCR W-353-P, Rev~ 1>
[826 860411 017], .(04/10/86)

6.0

6. 01

6.02

6.03

6. 04

ECNs

SQN ECN 2257, ~Cover Sheet dated 03/12/79 (.SWP 790312 500] and Oata Sheet
LSWP 790402 53'2], (03/31/79)

SQN ECN L5591, LSWP 820608 519] (06/07/82)

SQN ECN L5773, LB25 851107 514], (11/07/85)

SQN ECNs 5821 and,5822 [B26 850730 500 and 502], "'Modify fops Of 480V
Shutdown Boards to Enclose Cable Openings Made for Cable

EntranceS,"'07/30/85)

37930-R5 (11/25/87)
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6.05

6. 06

6. 07

6. 08

6.09

6. 10

6. 11

6. 12

6. 13

6. 14

6. 15

6.16

6. 17

6. 18

6. 19

6.20

6. 21

6. 22

SgN ECN L6338, "Installation of Hydrogen Monitors," [825 850315, 513],
(02/27/85)

S(N ECN L6416, Cover Sheet dated 05/08/85 [825 850508 585] and Oata
Sheet [825 850619 502], (06/19/85)

WBN ECN 3306, Cover Sheet dated 04/07/82, [SMP 820407 517]; Oata
Sheet 1, Rev. 3, [SWP 830126 547]; Oata Sheet 2, Rev. 4, [SWP 830017 530]

WBN ECN'3904, [WBP 830715 531], (06/14/83)

WBN ECN 3905, [WBP 830715 543], (06/14/83)

WBN ECN 4251, [WBP 840109 525], (10/18/83)

WBN ECN 4591, Cover Sheet dated 02/13/84, [MBP 840217 517]; Oata
Sheet 1, Rev. 1, [WBP 840223 547]; Oata Sheet 2, Rev. 1

[WBP 840229 500]; attached Test Oeficiency -Report PT-301, (01/26/84)

WBN ECN 4592, Cover Sheet dated 02/13/84, [WBP 840222 516]; Oata Sheet
1, Rev. 0,. [MBP 840222 517]; Oata Sheet 2, Rev. 1, [WBP 840229 501];
attached Test Oeficiency Report PT-301, (01/26/84)

WBN ECN 5840, Cover Sheet dated 08/12/85, [MBP 850816 516]; Data
Sheet 1, Rev. 1, [B26 850819 507]

WBN ECN'879, [826 851007 506], (10/07/85)

WBN ECN 5880, [826 851007 510], (10/07/85)

MBN ECN 5912, [826 851022 515], (10/22/85)

WBN ECN 5913, [B26 851022 513], (10/22/85)

WBN ECN 5959, "Replacement of 16 500 kV Oil Filled CTs at WBN,"
[B26 860321 514]% (03/21/86)

MBN ECN 5960, "Replacement of 12 500 kV Oil Filled CTs at MBN,"
[826 860321 517], (03/21/86)

MBN ECNs 6068, [826 860131 522], (01/31/86) and 6069, [826 860131 527],
(01/31/86)

WBN ECN 6391, [826 860717 505],
(07/10/86)'FN

ECN L2071, Cover Sheet dated 08/22/77 and Oata Sheets 1, 2, and 3,
[TOP 780911 503]
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6. 23

6.24

6.25

6. 26

6. 27

6. 28

6.29

BLN ECN 63'9, Cover Sheet dated 02/27/79, [i3LP 790227 004], Oata Sheet 1,
Rev. 3 [BLP 800221 007],", Oata Sheet 2, Rev. 0, [BLl? 790321 016]; Oata
Sheet 3„ Rev. 4„ [BLP 800822 021]

WBN ECN 1842, Cover Sheet dated 03/08/79, [SWP 790312 506]„Oata
Sheet 1„ [SWP 790503 528]

WBN ECN 4551, Cover Sheet dated 02/09/84, [WBP 840209 522]„ Oata,
Sheet 1„ Riev. 2„ [WBP 840424 506]

WBN ECN 4552, Cover Sheet dated 02/09/84, [WSP 840209 524], Oata
Sheet 1„ Riev. 3„ [WBP 840424 507]

WBN ECN 6296, Cover Sheet dated 08/25/86, [826 860825 538], Oata
Sheet 1„ Rev. 3„ [826 861126 505]

BFN Mechanical Control Oiagram 47W610-1 1, Rev. 21

BLN ECN,639, Cover Sheet dated 02/27/79,'BLP 790227 004], Oata Sheet 1,
Rev. 3 [BLP 800221 007]„ Oata Sheet 2, Rev. 0 [BLP 790321 016], Oata
Sheet 3„Rev. 4„[IBLP 8()0822 021]

7.0 Calculations/Orawin~s

7.01 TVA EN OES Calculations„"Black,and Veatch Task Force Category 37 Safety
Evaluation of Indiicatini} Light Sheak Circuits," Watts Bar 0nits 1 and 2
[NES 840207 2'21'], (02/07/84)

7.02 TVA EN OES Calculations„ "Black and Veatch Task Force Category 35 Safety
Evaluat;ion of Hiigh Insta?ntaneous Curirent Circuit, Breaker Settings,"
[NES 840207 222], (02/07/84)

7.03'VA WBN Orawing 45lll282-2, "Electrical Equipment 480V Shutdown Soardl lA28
and 1S28 Bioard Arrangement,," Rev. 31 (08/15/85)

7.04 TVA QE Calculation GENNAL3-003, "Bhta Oose Reduction by PVC-Coveredl
Conduit Inside Primary Containment," Rev. 3, [S45 860624 236], (06/I2¹J'86)

7.05 TVA ONE Calculation SQN-. APS-003, "480 V Ac AP'S Class 1E Load
Coordinatiion Study," Rev. 0, [843 86112¹ 906], ( 11/24/86); Rev. 7,
[843 87'i013 901']

7.06 TVA OE Caliculation E27885081201, "Main Control Board W-2 Switches-
Monitoring Neutral Position Contacts Per NRC IE Bu1lletin 80-20,"
[826 850826 001], (08/23/85)

ikI
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7.07

7.08

7. 09

7. 10

7. 11

7. 12

7. 13

7.14

7. 15

7. 16

7.17

7.18

7.19

TVA Calculation WBN-OSG4-087, "Torque Switch and Thermal Overload
Bypasses on Active Motor Operated Valves," Rev. 1, [B45 860910 218],
(09/04/86)

TVA Calculation WBN-OSG4-095, "Selection Criteria for MOVs Requiring
Thermal Overload Bypass," Rev. 0, [845 861209 218], (12/08/86)

TVA BLN Orawing 5GW0850-RU-3, "Conduits and Grounding Conduit and Cable
Tray Penetration Sealing 'Oetails,".Rev. 9, ( 11/28/86)

TVA-WBN Orawing 47W920-10, Rev. 32 and Rev. 33, "Powerhouse Auxiliary
Building Heating, Ventilating and Air Conditioning," and 47W921-1,
Rev. 0 and Rev. 7, 47W921-2, Rev. 0 and Rev. 5, "Auxiliary Building
Units 1 and 2 Additional Equipment Building Testing and Air Conditioning"

TVA-WBN Orawings 4781411-9, "Lighting Circuit Schedule LC 152," Rev. 9;
4581414-11,. "Lighting Circuit Schedule LC 154," Rev. 8; 47W1414-1,
"Lighting, Floor El. 713.0 Plan and Oetails," Rev. 18

TVA-WBN Orawing 458640, Sheet 1, Rev. 7, "Contact Oevelopment of
Selector Switches and Pushbottons - Index Sheet No. 1.97"

TVA Electrical Standard Orawing SO-E15.5.1-1, Rev. 0; SO-E15.5.1-2,
Rev. 1; SO-E15.5.1-3, Rev. 0; and SO-E15.5.1-4, Rev. 1

TVA WBN Schematic Wiring Oiagram 45W760-270-2, Rev. 15

TVA Functional Control Logic Oiaqram 2GW0900~1L-l, Rev. 6

TVA EEB/BLP Calculation N4-CG-RP-04, '" Instantaneous Trip Settings for
MOV Circuit Breakers" for BLN Units 1 and 2, [BLP 841203 400], (12/03/84)

TVA EEB/BLP Calculation N-4-CG-RP-03, "HVAC Thermal Overload Analysis,"
for BLN Units 1 and 2, [BLP 841106 400], (11/06/84)

TVA EEB/BLP Calculation N4-WI-RP-001, "480 V LVSG Breaker Settings," for
BLN Units 1 and 2 [821 851223 401]

TVA Bellefonte Nuclear Plant, LYME 'OS'WGR 480V SWGR - Westinghouse
Electric Corporation - Orawing No. 1245F02, Rev. 2

8.0

8. 01

8.02

Industr Codes/Standards

National Electrical Code (NEC), ANSI/NFPA 70 (1971, 1975, 1984, and 1987)

NEMA Publication ICS 2-1983, Standards for, Industrial Control Oevices,
Control 1ers and Assemblies

37930-R5 (11/25/87)
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8.03 Underwriters Laboratory (UL) 845, Standard for Motor Control Centers
(1980)

9.0

9. 01

9. 02

9.03

9. 04

9.05

'9. 06

9. 07

9. 08

9.09

9. 10

9. 11

9. 12

9. 13

9. 14

9. 15

Miscellaneous Reports/Oocuments

Westinghouse Technical Bulletin NSO-li'B-80-9, "W-2 Switches with Spridg
Return to Neutral,." Rev. 1, .(02/16/8'I)

Black and Veatch Findings Report, Findings 112, (10/27/82)

Black and Veatch Findings Report - Findings F-136 and.F-137, (10/30/82)

TVA Task Force for Review of Black and Veatch Findings - Task Force
Category 35 for Sequoyah Nuclear plant - Units 1 and 2 Lvaluation Sheet,,
Rev. 1, (11/09/83)

TVA Nuclear Safety Review Staff Report R-84-19-WBN, "NSRS Assessme'nt
'of'he

Results of the. B'lack and Veatch Independent Oesign Review of the
Watts Bar Nuclear Plant Auxi'liary Feedwater System," SIGNS 840705 054],
(01/10/84 through 06/15/84)

TVA's Centra'I Labor atories-Report C186-86-1155, "Heat Exposure of PVC
Jacketed Flexible Conduit," LB43 851223 002]„(12/16/85)

TVA SQN Generic Concern Task Force, "Crimp On Connectors On Oiodes and
Rectifiers," Rev. 1, (05/06/86)

TVA SNP Generic Concern Task Force Report GOR 29-29, Rev. 1, (06/06/86)

TVA Environmental Qualification (EQ) binder SQNI:Q-CABL-009, Tabs B and
C, Rev. 1, (08/01/86)

TVA Engineer'ing Report CAQ SQNEQP8618, LS56 860'822 862], (08/22/86)

TVA Condition Adverse to Quality dath bhse'ear "El'ectrical
Penetrations,," (12/10/86 Ebs. Assurance Data Base)

SQN Correcti~ve Action Report SQ-CA'R-86-058, (12/19/86)

SQN Master Bill of'aterials, (no date)

WBN Black 8 Veatch Finding F-108 (10/27/82), 'Finding Response FOrm'
'12/08/82)and Form 2 (02/01/83); Fihdilng ~F-122'10/28/82); Finding

Response Form 1 (12/08/82) and Form 2 (02/01/83'); 'Finding F-133
(10/29/82), Finding Response Form 1 (01/11~/83) and Form 2 (02/0I/83),

TVA Task Force, Report, "Evaluation of BLV Firidings - Task Force
Category 35 for WBNP - Units 1 and 2,'," {03/19/84)

0
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9.16

9. 17

9. 18

9. 19

9. 20

9.21

9. 22

9. 23

9.24

9.25

9.26

9.27

9.28

9. 29

9. 30

TVA Nuclear Safety Review Staff Report R-84-19-WBN, "NSRS Assessment of
the Results of the Black and Veatch Independent Oesign Review of the
Watts Bar Nuclear Plant Auxiliary Feedwater System," {GNS 840705 054],
(01/10/84 through 06/15/84)

TYA Task Force for Review of Black and Veatch Findings, Task Force
Category 37 for Watts Bar Nuclear Plant, Unit 1 Evaluation Sheet,
Rev. 2, (10/31/84)

TVA Engineering Report (ER) SCR WBNEEB8537, AMP PIOG Terminal Lugs Used
on Solid Conductors, [845 850909 260], (09/09/85).

Morrison-Knudsen Service Bulletin SB-0027-1, regarding Diesel Generator
received before 1976 (09/11/85)

TYA NSRS Report I-85-101-WBN, Improper Termination Techniques, (09/23/85)

Report "TVA Experience and Action Plans with Free-standing Oi 1-filled
Current Transformers," by John R. Boyle. TVA, presented to the
Southeast Region HERC Operating Coamittee Meeting, Chattanooga, TN
(10/16/85)

WBN Master Bill of Materials, (02/28/86)

WBN F iel d Wa1 kdown, Oon-Ooncow, Wheel er (Bechte1 ) /Trentham, Hoffer,
Vinson, Crutchfield (TVA), IOM 1263, (04/23/86)

Wyle Laboratories Test Report 17513-1, Testing of Cables and Splices to
Evaluate the Adequacy to Perform Class lE Functions at BFN

TVA Environmental Qualification (EQ) binders, WBNEQ-CABL-005, -006,
-008, -012, and -017

TVA Task Force for Review of Black and Veatch Findings - Task Force
Category 35 for Browns Ferry Nuclear Plant - Units 1-3, Evaluation
Sheet, Rev. 1, (04/02/84)

Sargent and Lundy Report, "Browns Ferry Nuclear Plant Electrical
Calculation Program Assessment," (07/02/86)

TVA ECSP Subcategory Report 30200, Electrical and Communications,
Rev. 0, (02/05/87)

TVA ECSP Subcategory Report 30500, Accessibility, Oraft for Rev. 1,
(08/12/87)

TVA Environmental Qualification Package, Tab J, Binder BFN2EQ-PENE-001,
Rev. A

37930-R5 (11/25/87)
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9.31

9. 32

BFN Master Bill. of Materia'Is, (no date)

INPO Repor t,. Evaluation of Bellefonte Nuclear Plant - Construction
Project„ (03/84)

9.33 TVA Task Force for Review of Black & Veatch Findings -'ask Force
Category 35 for Be'llefonte Nuclear Plant, (Bellefonte Oesign Project)-
Units 1 and 2, Evaluation Sheet, Rev. 0, (05/10/83)

9.34 TVA Task Force Report, "Evaluation of. Black II Veatch Findings,"
(03/19/84) and attached "Evaluation S'beet, Rev. 1, (08/25/83) ( 11/28/83)
for Review of Black II Veatch Findings - Task Force Categories 23 and 38,
respectively, for Bellefonte Nuclear Plant - Units 1 andi 2"

9.35 TVA Task Force for Review of Black and Veatch Findings - Task Force
Category 35 for Bellefonte Nuclear Plant (EEB) - Units 1 and 2,
Evaluation 'Sheet, (Tl/07/84)

9.36 BLN Master Bill of Materials, (05/27/86).

9.37 TVA Rev'ised corporate Nuclear Performance Pla'n, 'Rev. 4, (03/87)

9.38

9.39

TVA ECSP Subcategory Report 19100, Electrical Eqiuipment, Rev. 3,
(05/18/87)

WBN Trip Report„ Elements 235.4, 235.5, 235.8, 238„ 1, 241.1, and 241.4;
01/28/87 thr'ough 01/31/87, BLT-lI77 (04/16/87)

9.40 BFN Trip Report„Elements,235.1, 235.2, 238.1, 239„0; 240.0, 241.l„and
241.4; 03/1 1/87 through 03/13/87, BLT-168 (04/27/87)

9..41 WBN Field Walkdown, S. Mabie (Bechtel), ~IOM 1933 (02/18/87)

9.42 BFN Fie'ld Walkdown, -S. Mabie (Bechtel~), ~IOM 894 (03/28/87)

9. 43

9. 44

SQN Trip Report,, Elements 235. 1, 235.2, 235.4, 238,.1, 238.3, 239.0„
240.0, and 242.0; 08/20/87 through 08/25/87, BLT-080 ( 12/17/87)

SQN Field Walkdown, 0. Knudsen (Bechtel), ~IOM 560 ( 11/11/86)

9.45 SQN Field Walkdown, 0. Knudsen (Bechtel), IOM 404 (11/13/86)

9.46 WBN Field Walkdown, S. Mabie (Bechtel~), ~ IOM 675 (02/20/87)

9.47 SQN Field Walkdown, 'I. Wheeler (Bechtel)/N~. 8'lack (TVA), (08/23/86),
BLT-080

9.48 WBN Field Wal',kdown, "I. Wheeler (Bechtel), Ol/29/87), BLT-177

37930-R5 (11/25/87)
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9.49 BFN Walkdown Report, J. Wheeler (Bechtel), (02/11-12-13/87), BLT-168

9.50 BLN Walkdown Report, S. Mabie (Bechtel), IOM 992, (05/09/87)

9.51 WBN Field Walkdown, J. Wheeler (Bechtel)/J. Behm (TVA), IOM 909
(07/23/87) with reference to BLT-177 (04/16/87)

9.52 Grouse-Hinds Guide to Selection, Installation, Use and Maintenance of
Plugs, Receptacles and Cord Connectors (1982)

9.53 TVA List by T. E. Kidd, "Sequoyah and Watts Bar, W-2 Switches, IE
Bulletin 80-20," [no RIMS number], (03/05/82)

9.54 TVA memo from F. W. Chandler to J. W. Coan/J. A. Raulston, "Watts Bar
Nuclear Plant Units 1 and 2 - Problem Identification Report (PIR)
WBNEEB8533," [843 850923 908], (09/23/85) and Attached PIR

9.55 TVA memo from F. W. Chandler to J. W. Coan, "Watts Bar Nuclear Plant-
Significant Condition Report WBNEEB8526,," [843 850909 909], (09/06/85)
and Attached SCR with Completion Verification Sheet

9.56 Ooble, Technical Questionnaire 52AIC85, " Instrument Transformer Troubles
and Failures," (1985)

9.57 Electric UtilityWeekly, Transformer Failure at Palo Verde Plant Site,"
pp.' and 5, (05/06/85)

9.58 WBN Workplan N6536-1, Rev. 0 ( 10/06/86); Rev. 1, ( 10/24/86); Rev. 2

( 12/15/86); Rev. 3, ( 12/15/86), Rev. 4, ( 12/17/86); Rev. 5, 12/18/86)

9.59 Letter from 'J. J. Naples, AMP Products Corporatjon to F. W. Chandler,
TVA, "Use of AMP Oiamond Grip Insulated Terminal Lugs with Copper Wire,"
I'B43 850408 021], (04/03/85)

9.60 Letter from Conax to W. S. Raughley, TVA, "Evaluation of Cable Coating
in Conjunction with Conax Feedthroughs," [826 860710 002], (06/30/86)

9.61 Environmental Qualification (EQ) Binders Tab J, WBNEQ-PENT-001, 002,
003, and 004

9.62 Bechtel memo from S. Mabie to I. Oon-Ooncow, "Wire.Corrosion and Sealant
Oeterioration in CONAX Containment Penetrations," IOM 665, (02/05/87)

9.63 Maintenance Request Form, WBN A-503909, (02/10/87)
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9.64 Raychem, Immersion 'Tests for TVA, Iisterim Report,. TSL4618, (02/14/75)

9.65 Ravchem, Immersion Tests for TVA, Report 82, (Raychem WCSF-N Cable
Spl ices) „TSL4618, (06/27/75)

9.66 Raychem, Water Immersion Testing, Interim Report f1„TVA Cable 5-8 kV
Splice Testingl, TVA 8 kV Shielded Power Cab'les, (06/18/76)

9.57 Raychem, Mater Immersion Testing'of'~8 kV Ray'chem Splice on TVA 8 kV
Shielded Power Cable, (10/15/76)

10. SON Element Reports

10.01 235. 1, "480V Power Receptacles Unsafe," Rev~ 1, (02/20/87)

10.02 235.2, "Exposed 480 V Bus at P'anel 'Top',"'Rev. 0, (12/19/86)

10.03 235.4, "l=xposed HV Cable Routed Without Raceway Personnel Hazard,"
Rev. 0, (12/22/86)

10.04 235.8, "PVC Liquid-tight Flex Condu'it," Rev,. 1, (04/21/87)

10.05 235. 1.1, "Malfunction of Westinghous> W-2 Switch," Rev. 2, (04/07/87)

10.06 237. 1, "Bypass of Therma'I Overload and Over-Torque 'Limit Switches,"
Rev. 2, (Ol/24/87)

10.07 237.2, "400 to 500 Breakers Unacceptably Set," Rev..2, (01/20/87)

il~

10.08 237.4,

10.09 237.6,

"Bypass of Over-torque Limit'Sw'itCheS," Rev. 2, (01/16/87)

"Gassing of Current Transformers," Rev. 0, (04/Zl/87)

10.10 241.1, "'Inadequate Splicing and TerminationiPract'ices and Procedures,"
Rev. 2, (04/09/87)

10. 11 241.2, "Criimp Conneictions," Rev. 2,
(01/28/87)'0.12

241.3, "No Megger Test, on Liow Voltage iCables," Re'v. '0, (01/19/87)

10.13 241.4, "Amphenol Connector," Rev. OI, (<12/22/86i)

10.14 241.5, "'Wire Corrosion and Oeterioration of Sealant Material in
Containment Penetrations„" IRev..0, (02/03/87)
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