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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 l
(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

‘ overioads have been properly selécted 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 vaive 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’ guide 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
R 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.

R 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 findings indicate that there is a potential for fa11ures of safefy-relatéd
systems and components. This problem is attributed to the lack of -
documentation demonstrating that circuit protective devices, including thermal |
overload relays, and cable termination materials were properly se]ected. ‘
TVA's corrective actions address 1hese problems.

A number of broader issues emerge from.a collective review of this
subcategory. TVA's fragmented organization,/ which did not have clear lines of
responsibility, authority, and accountability, led to a lack of effective
‘control and monitoring of the electrical d1sggpﬂ1ﬁe design process, 1nab111ty
to identify problems and to. implement timely and effective corrective action,
and ineffective response to licensing issues. However, the TVA Corporate .= . .
Nuclear Performance Plan (CNPP) addresses:all of these broader issues through

the restructuring of TVA's organization and the implementation of a.number of
specific programs (such as Design Basis and Verification, Engineering ' b
Assurance, Corporate Commitment Tracking System, Management Information! | | | |
System) that should correct the performance deficiencies. The implementation @
of the Calculation Cross Reference Information System (CCRIS) by Division of | ‘
Nuclear Engineering (ONE) will improve the dpsign coordination’ between the | | |
four DNE technical branches. These issues are be1ng examxned from a wider | |
perspective at the Engineering caiegory level. ‘ A

28190-R19 (11/23/87)
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Preface

This subcategory report is one of a series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(TVA). The ECSP and the organization which carried out the program, the
Employee Concerns Task Group (ECIG), were established by IVA's Hanager of
Nuclear Power to evaluate and report onr those Office of Nuclear Power (ONP)
employaee 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 S800 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 Spaecial Program was to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the genoral public. The results of these investigations are communicated
by four levels of ECSP raports: 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
jssues. An issue is a potential problem identified by ECIG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG evaluation found more than one issue per
element.

:Subcategory reports summarize the evaluation of a number of elements.

However, the subcategory report does more than collect .element level
evaluations. The subcategory level overview of element findings leads to
an integration of information that cannot take placa 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 laevel.

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 in a'spriesﬁoffaigh; category
reports. Each category report reviews the major findings and collective
significance of the subcategory reports' in one of the following areas:

* management and personnel ralations

®* 1industrial safety

¢ construction

material control 3 o
®* operations

quality assurance/quality control

* welding ] o

engineering L !

A separate report on employee concerns dealing with specific contentions of
intimidation, harassment, and wrongdding will be released by the TVA Office
of the Inspector General. T A A .

Just as the subcategory reports integrate the information collected at the'
element level, the category reports intaegrate the information assembled 'in'
all the subcategory raeports within the ¢ategory, addressing particularly
the underlying causes of those problems'that run across more than one
subcategory. Lo

A final report will integrate and assess the 'information collected by all
of the lower level reports prepared for'the.ECSP, -including the Inspector
General's report. < L

For more detail on the methods by which!ECTG lemployee concarns ware
evaluated and reported, consult the Tennessee Vélley Authority Employee '
Concerns Task Group Program ¥anual. 'The Manual 'spells out the program's
objectives, scope, organization, and responsibilities. ‘It also 'spdcifies
the procedures,that were followed in 'the investigation, reporting, 'and '
closeout of the issues raised by employee concerns. A
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ECSP GLOSSARY OF REPORT TERMS*

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

Class A: Issue cannot be verified as factual

Class B: 1Issue is factually accurate, but what is described is not a
problem (i.e., not a condition requiring corrective action)

hlass 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 perlem. requiring corrective action, which was not identified
by an employee concern, but was revealed during the ECIG
evaluation of an issue raised by an employee concern.

- collective significance an analysis which determines the importance and

consaquences of the findings in a particular ECSP report by putting those
findings in the proper perspective.

concern (see "employee concern")
corrective action staps taken to fix specific deficiencies or discrepancies

revealed by a negative finding and, when necessary, to correct causes in
order to prevent recurrence.,

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

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

employee 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-fotm.
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ovaluator(s) the individual(s) aqsisned rhe responsibility to assess a specific
grouping of employee concerns.

tindings includes both statements of fact and the judgmemts‘made‘abmut‘tHosé b
" facts during the evaluatiocn process; ‘negative findings requive corrective | !
action. ‘

issue a potential problem, as intetp:eted by the! ECIG duting the evaluht;on‘
process, raised in one or more concerns. !

RK-form (see "employee concern")

LY

requirement a standard of erformance. behavior, lor' quality on wh1ch an b
evaluation judgment or decismon may be based. b

root cause the underlying reason for a problem_
*Terms essential to the program but which requilre /detailed dafxnxtxon have béen'

defined in the ECTG Procedure Manual (e.g., generic, 'specific, nuclear
safety-related, unreviewed safety-sxgnzficant question). . . . . 0 I 1 | i

. . . '
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Acronyns
i . | AI Administrative Instruction
| .
| AISC American Institute of Steel Comstruction

ALARA As Low As Reasonably Achievable

ANS American;Nucleac Society
ANST .American National Standards Institute
ASME Americ;n Society of Mechanical Engineers
ASTH Amepican Society for Testing and Materials
AWS Anerican Welding Society
‘BFN Browns Ferry Nuclear Plant
' ' 'BLN Bellefonte Nuclear Plant
CAQ .Condition Adverse to Quality
CAR Corrective Action Report
CATD Corrective Action Tracking Document
‘cCTS CorporatevCOmmitqent Tracking System
CEG-H Category Evaluation Group Head
CFR Code of Federal Regulations
CI Concerned Individual
CHIR Cartified Material Test Report
coc Certificate of Conformaqce/Compliance
DCR - Dasign Change Request
DNC' Diviagion of Nucléar Construction (see also NU CON)
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DNE
DNQA
DNI
DOE
bpo
DR
ECN
ECP
ECP-SR
ECSP
ECTG
EEOC
EQ
EMRT
EN DES
ERT
FCR
FSAR
FY
GET
HCI
HVAC
II
INPO

IRN

Division of Nuclear E@ginedriﬂs .
Division of Nuclear QQalitﬁ Assurance !
Division of Nuclear Training | | |
Department of Energy . o

Division Personnel Officer | |

Discrepancy Report or Deviation Report

Engineering Change Notice = |

Employee Concerns ﬂroﬁrmm

Employee Concerns Program-Site Representative

Employee Concerns Special Frogram

Employee Concerns Task Group -

Equal Employment Opportunity Commission

Environmental Qualifiéatiod
Emergency Medical Response Team

Engineering Design

Employee Response Team or Emergency Response Team

Field Change Request -

Final Safety Annlysis}RepoEt ‘

'Fiscal Year

General Employee Training | |
Hazard Control Insnruétibn‘ o
Heating, Vantﬁlatins.iAir Conditioning
Installation Instruction

Institute of Muclear Power Operations

Inspection Rejection Notice
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L/R

M&AT

MI

MSPB

NCR

NDE

NPP
NPS
NQAM
NRC
NSB
NSRS
NU CON
NUMARC
OSHA
ONP
owce

PHR

QA
QAP
qQcC
QCI

Labor Relations Staff °

Modifications and Additions Inséruction
Maintenance Instruction N ¢

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nuclear Performance Plan

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

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

Divisiop of Nuclear Construction (obsolete abbreviation, see DNC)
Nuclear Utility Management and Resources Committee
Occupational Safety and Health Administration (or Act)
Office of Nuclear Power |
Officeof Workers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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qQcP
QTC

- RIF

RT
SQN
SI
sop
SRP
SWEC
TAS

T&L

- TVA

TIVILC

uT

WBECSP
WBN

WR

Quality Control Proceﬁute |
Quality Technology Co@pmnyi
Raduction in Force °

Radiographic Ieﬁtingz

Sequoyah Nuclear Plant

Surveillance Instruction

Standard Operating Prﬁcédute

Senior Review Panel ‘

Stone and Webster EngﬁnaeringiCdrpbrntiqn
Technical Assistance Staff.

Irades and Labor

Tennessee Valley Authority.

Tennessee Valley Trades and Labor Council

Ultrasonic Testing 3 ol

Visual Iescihg

Watts Bar Employee Concern!Special!Program:
Watts Bar Nuclear Plént‘

Work Request or WOrszules‘ L

Workplans 3 ol
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1.  INTROBUCTION

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 1.

Collectively, the issues point to potential personnel safety hazards and
deficiencies in electrical systems design and related equipment installations
that may reduce 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
1imited to, specifying and/or using proper 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 nuclear plant sites are also shown. The reasons for
nonapplicability of some concerns to specific plants are given in Section 4.

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

0 Section 2 -- summarizes, by element, the issues stated or implied in
the employee concerns.

0 Section 3 -- outlines the process followed for the element and
subcategory eyaluations.

(e} Section 4 -- summarizes, by element, the findings; identifies the
negative findings that must be resolved; and addresses the
determination of generic applicability.

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

0 Section 6 -- identifies causes of the negative findings.

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

o 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

" 2819D-R20 (11/23/87)
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shared; the plant sites to which it could be applicab]e are noted;
and the concérn is quoted as received by TVA, and is characterized
as safety related, not safety related, or safety significant,

0. Attachment B -- contains a summary of ' the element-Ieve]
evaluations. Each issue is listed, by element number and.plant,
opposite its corresponding f1nd1ng$ and corrective actions. 1he
reader may trace a concern from Attachment A to an issue in |
Attachment B by using the element number and app]icab]e plant. The
reader may relate a corrective action: descr1pi1on in Attachment B to
causes and significance in Table 3 byiusing the Corrective Action
Tracking Document (CATD) number, which appears in Attachment B in
parentheses at the end of ‘theicorrective act1on descrupt1on.

The term "“Peripheral f1nding“ in the issue coﬂumn refers to a
finding that occurred during the cdurse of eva]uat1ng a concern but
did not stem dlrectly from an employee concern. These are
classified as "E" in Tables 1/ and 2 of this report.

o Attachment C -- lists the references cited 'in the text.

2.  SUMMARY OF ISSUES

The employee comcern listed in Attachment A for each e]ement and plant have ‘l '
been exam1ned, and the potent1al problems they raised have been identified as -
119 :separate issues. These issues are reviewed in 55 element evaluations.

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

0 234.0, Access to: Equ1pment - bpace for remav1ng a ch111er motor is
1nddequate. ‘ D

o 235.1, 480 V Power Ret_gtacleb Unsafe - No means of d1sconn€ct are |
,prov1é'3'?6r JEU'V'rerepf'"T'%, E'H'Ehe1r operation can cause
personnel injury. ‘ !

o 235.2, Exposed 480 V Bus at Panel Top - Cable entr1es to the 480 V
‘shutdown 0ards or motor contFol cEn ers (MCC%) are sealed
inmrnper]y.

o 235.3, Hand Switch Lorat1on Violates Requlatory Requirements - A
Tocal valve control station control ing two valves 1s not in the
direct line of sight of the valves. @ = @ @ = = L

28190-R20 (11/23/87)
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0 235.4, Exposed High Voltage (HV) Cable Routed Without Raceway - High
voltage cables are laid in such a way that insulation damage and
flooding may occur which could cause shock hazards.

o} 235.5, Low Voltage and High Voltage Termination - High and low
voltage wiring is located in the control rod drive (CRD) motor
generator cooler control box, creating a personnel safety problem.

o 235.6, Exposed 480 V Bus Inside Unlocked Panel ‘Door - 480 V MCCs do
not have proper personnel protection features .

0 235.7, Emergency Lighting Improperly Wired - The emergency lighting
system has improper wiring.

o} 235.8, PVC Jacketed Flexible .Conduit - PVC jacketed f]exibfe
conduits are not suitable for use 1n the containment and valve rooms.

o} 235.10, 480V Power Receptacles Use of Incorrect Wire Size, Unsafe -
480 V power receptacles are unsafe to personnel,

0 235.11, Malfunction of Westinghouse W-2 Switch - Malfunction of
Westinghouse type W-Z controi switch results in a misleading
indication of valve position.

0 237.1, Bypass of Thermal Overload and Over-Torque Limit Switches
and
237.4, Bypass of Over-Torque Limit Switches - Selection or bypass of
thermal overloads and torque switches in motor operated valve
control units is improper.

0 237.2, 400 to 500 Breakers Unacceptably Set - Circuit breakeF trip
ratings are improperly set, and fuses are improperly selected.

0 237.6, Gassing of Current Transformers - Gassing of current
transformers requires outages that may reduce plant safety.

0 241.1, Inadequate Splicing and Termination Practices and Procedures
- Cabie splice failures resulting from floods reduce plant safety.

0 241.2, Crimp Connections - Terminal lugs on solid conductors are
used. 1improperiy.

0 241.3, Megger Tests on Low Voltage Cables - Insulation resistance
testing 1s not pertormed on low voltage cables.

28190-R20 (11/23/87)
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o 241.4, Amgﬂgﬂgl_gggﬂgggggiln Amphenq] ronne¢tors are not proper]y |
1nsf_TT" in the standby diesel generator system.

———

Breakdown 17 the integrity of containment penetrations because of
wire corrosion and deterioration of sealant material.

0 241.5, Wire Corrosion in Containment Penetrations - There ig @ | | | 1

A complete statement of each issue evaluated is brdvided‘in‘Aﬁtaéhment 8.

The issues summarized above fall into twb groups' for the' purpOSet of this
subcategory. The first group, Electrical Saféty, deals with presumed
personnel .safety hazards. The second group, Systems Design, deals with
perceived deficiencies in systems design and equipment installations. Generic
app11cab1lity of the element 9valuations for the dlfferent plants is discussed
in Section 4 of this report. ‘ . !

As a result of the subcategory evaluation process, the t ask group found that

some issues were not valid, or were valid but the problems identified did not

require corrective action. However, severadl valid issues have been identified

that require corrective actions. In.addition, problems (peripheral findungs)

were identified as a result of the evaluation process, though not stated in

the concerns. Table, 1 presents the applicability of the issues to the plants

and the findings. Each finding has been classified in accordance with the

finding c]assif'lcatmns defined in the Glosisary SUpplement. * ‘.'

3. EVALUATION PROCESS

This subcategory report is based on the finformation contained 'in the
applicable element eva]uations‘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 of the evaluation process. The
evaluation process consisted of the following steps:

a. Defined issues for each element from the employeelcdncerns.

b. Reviewed current industry standards, and TVA procedures and criteiria
documents related to the issues to develop an understandlng of the
design basis (Refs. 3.0 and 8.0).

c. Reviewad applicable des1gn documents and conducted facml1ty
walkdowns, as appropriate, to develdp design understand1ng and to
verify implementation. status (Refs. 17.0 and 9. 0) |

28190-R20 '(11/23/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 26500
SPECIAL PROGRAM REVISION NUMBER: 4
’ Page 7 of 38

d. Reviewed applicable Final Safety Analysis 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
ggcgi)’ evaluation reports, etc. (Refs. 4.0, 5.0, 6.0, 9.0, and

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

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

-h.  Classified the findings and corrective 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, FINDINGS/GENERIC APPLICABILITY

The findings from the element -evaluations for this subcategory are contained
in Attachment B. The findings are listed in Attachment B 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 listad

.at each element, to support the findings, are identified in Attachment C.

The summarized 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 - Element 235.1

Proper 480 V power receptacles and their mating plugs are in use at all four '
plants, and no means of disconnect are required above the receptacle. As an |
isolated documentation problem (peripheral finding), SQN did not document the
required mating plugs in the master bill of material. ([Evaluation process
steps used: a, b, ¢, f, g, h] N

References to support the findings:

SQN: 3.09,.9.13
WBN.: 3.09, 9.22
BFN: 3.09, 9.31
BLN: 3.09, 9.36

4.1.2 Exposed High Voltage Cable Routed Without Raceway - Element [235.4 |

High voltage cables were installed at SQN .and WBN in such a way that thel | |
cables cannot be damaged or subject to floods. The actual cables of concern
are temporary construction cables. TVA has adequate safety standardsand | |
housekeeping requirements, monitored and enforced by the safety staffs at the
plant sites, to preclude unsafe working conditions when temporary cables' are | |
needed during plant construction or maintenance phases. On this basis, no ! L
additional evaluations were necessary for 8FN and BLN. ([Evaluation process |
steps used: a, b, ¢, f, g, h] | . o

References to support the Findings#

SQN: 3.16, 3.27, 3.55, 9.43, 9.44, 9,45 . . . . . . . . [
WBN: 3.14, 3.28, 3.55, 9.39, 9.46 o o

4.1.3 Low Voltage and High Vo]ﬁage Termination --Elemeﬁt 235,5

Although high and low voltage wiring is located within the WBN control box of '

the CRD'motor generator cooler, the particular vendor design is not coatrary ' = @ =
to industry practices and does not present safety problems to personnel

performing maintenance inside the control box. The actual voltage level of | .
the wiring is considered low according to industry standards, and no special

separation or barriers between wires are needed in this case. The issue!

regarding improper locations of thermostats in 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, ¢, e, f, h] I

Reference to support the finding: l
WBN: 4.26, 6.20, 7.10, 8.01

4.1.4 480 V Bus Inside Unlocked Panel Door - 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 access are sufficient to prevent
unauthorized personnel access to energized equipment. The concerns were
evaluated for WBN and were found not to be valid. 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, ¢, f, h].

References to suﬁport the finding:
WBN: 3.15, 8.01, 8.02, 8.03, 9.51 l
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 l
de-energized. 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, ¢, l
d, f, h

Reference to support the finding:
WBN: 1.04, 4.27, 7.11 l

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 #2 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

APEN
o et
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receptacle, and on the basis of the. result of ver1f1ca11on at WBN, no | oo
evaluations were nenessary for the other plants. ' [Evaluation proceSs steps | | ‘|‘
used: a, b, c, e, f, g, h] ‘

References to support the f1ndings:j

WBN: 3.08, 3.09, 8.01, 9.22, 9.52 = S ’ I

4.2 Systems Design

4.2.1 Access to Equipment - Element 234.0

Equ1pment accessibility is part of englneer1ng"s design activities. that

require coordination between the engineering discipline and construction | | |-
organizat1ons to avoid potent1a1 problems in installing, testing, maintaining, |
and removing equipment. The issue evaluated for WBN involves electrical @ '
equipment because  the employee concern indicates that a cable tray and its
hangers had to be cut out to remove.a chiller motor. The evaluation team
confirmed that there is congestion where all the chiller motors are located.
The general cond1tion of maintenance accessibility problems, result1ng‘from\ |
design inadequacies, was substantiated. This evaluation was based on Concern
EX-85-140-001, which specifically addressed WBN. For a generi¢ evaluat1on of
the access1b111ty igsue, refer to Subcategory Report 30500 (Ref. 9 29)
(Evaluation process steps used:, a, c, e, f, h] ‘

4,2.2 Exposed 480 V Bus at Panél Top - Element 235.2

Lack of proper cable .entrance seals: ‘could permit water from f1re suppression‘ !
systems to enter energized equipment and cause a loss of function or power to !
equipment required, for safe shutdown, thus jeopardizing plant qafpty. Cable
entries to the 480 V MCCs are properly sealed at SQN but not at BFN and BLN.: @
The WBN MCCs did not initially have the proper sealing_as stated in the | | |
employee concern; however, this condition was corrected by TVA before this ' ' |
evaluation. At BFN, there was at least one MC(C without the cable seals.. Thp

BLN MCCs have tempovary covers and/or no covers where the cable entries are;’
however, this is acceptable for a plant under construction because BLN has
requirements for permanently sealing when construction is completLd.

[Evaluation process steps used: a, b c, fy g, h]

References to support the findings:3

SON: 3.05, 3.21, 6.04, 7.03, 9.47
WBN: 3. 05 3. 21, 6. 04 7. OJ, 9.48 -
BFN: 3. 05 3.21, 5. 23‘ 7.03, 9.49 o

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, ¢, d, f, h]

Refere;ces 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 SQN, 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 (EQ) 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' EQ program. The’'concern is not applicable to BLN, which uses
stainless steel flexible conduit inside containment. [Evaluation process

steps used: a, b, ¢, e, f, g, h]
References to support the findings:

sQN:  3.21, 4.12, 5.09, 5.10, S5.11, 5.14, 5.16, 7.04, 9.06, 9.09, 9.24
WwBN: 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 prohlem 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 SQN 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 recurrence of ithe misleading valve
indication problem was also identified because no NCR'was written to cover the
extensive work required to correct the problem. The findings are

safety-related because the W-2 switchés are used in many safety-related :

control circuits and a switch malfunction can prevent automatic operation of
equipment or mislead the operators regarding the status of motor operated :
valves. [Evaluation process steps used:' a, ¢, through k] = Co ]

References to support the findings:

SQN:  2.12, 2.14, 4.01, 4.02, 4.28, 4.29, 6.02, 7.01, 7.06, 9.01, 9.02, 9.15,
- 9,16, 9.17, 9.53 T o
WBN: 2.01, 2.12, 2.14, 2.18, 4.01, 4.02, 4.23, 4.24, 4.30, 4.31, 5.24, 6.07,
6.11, 6.12, '6.13, 7.01, 7.06, 7.12, 9.01, 9.02, 9.15, 9.16. 9.17, 9.54. '
9. 55 . N ' '
BFN: 2.12, 2.14, 4.01, 4.04, 4.07, 9.01,.9.02
BLN: 2.12, 2.14, 4.08, 7.19, 9.01, 9.02

4.2.6 Bypass of Thermal Overload and Over-<Torque Limit Switches - = = I
Elements 237.1 and 237.4 I

These two element evaluations were performed separately for SQN, and the:
single element number, 237.1, was used for WBN, BFN, and BLN to address both
issues. The issues relate to the adequacy of thermal ‘overload protective
devices and torque switch settings .in motor operated valve (MOV) control’
circuits, and compiiance with NRC Regulatory Guide (RG) 1.106 which deals with
MOV thermal overload protection. The review of each plant's design approach
for thermal overload protection indicated that BFN and SQN do not bypass this
protective device in safety-related MOV circuits under accident conditions as
is the case in WBN and BLN. Either approach can be acceptable. All four
plants have included design provisions for bypassing the torque switches in
safety-related MOVs. The design approaches are consistent with TVA policies
and NRC guidance, in effect during the plant licensing phase, 'to ensure that
functions of MOVs are not impaired by misapplication and/or improper setting
of the thermal overload and torque switch components. However, problems were
found in each plant's design process forl implementing.and satisfying TVA's
requirements and commitments 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 8FN, a design change-was initiated 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 change cdould not bé 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 SQN and WBN Technical Specifications and those in other

associated documents. BFN and SQN did not have documented design basis to I

verify adequacy of existing thermal overload relays. Design basis documents *

were not found at B8FN, SQN, 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 I

torque switch bypass. Lack of a design basis document contributed to the

employee concern that valves 332 and 333 at SQN 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 k]

References to support the findings:

237.1 (sQ¥):  1.01, 1.03, 2.16, 3.18, 3.41, 4.05, 4.16, 4.19, 4.32, 5.13,
7.05, 9.14, 9.16

237.1 (wBN): 1,05, 1.06, 1.09, 2.05, 2.07, 2.13, 2.16, 3.03, 4.16, 4.17,
4.19, 4.20, 4.21, 4.33, 4.34, 4.35, 5.02, 5.12, 5.13, 6.01,
6.24, 6.25, 6.26, 6.27, 7.07, 7.08, 7.13, 7.14, 9.14, 9.16, 10.8

237.1 (8FN): 1,07, 2.05; 2.07, 2.13, 2.16, 3.56, 4.03, 4.10, 4.11, 4.16,
4.18, 4,19, 4.36, 5.13, 5.26, 6.22, 6.28, 9.14, 9.16

237.1 (8LN): 1,08, 2.05, 2.07, 2.13, 2.16, 2.17, 4.16, 4.19, 4.37, 5.13,
6.23, 6.29, 7.15, 9.14, 9.16, 9.34

237.4 (sQN):  1.02,. 2.0s, 2.07, 2.13, 6.01, 6.06, 7.13

4,2.7 400 to 500 Breakers Unacceptably Set - Element 237.2

The basic issue that circuit breaker 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 SQN, B8FN, 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 motors and contain ambiguous
directions on the applicability of the National Electrical Code (NEC) for
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small motor circuit protection. This lack of guidance and verifying
calculations support the employee concern that the seléection and methods of |
circuit breaker settings were poor. Compliance with the NEC is not mandatory!
for utilities; however, because TVA documents reference this-code in whole or
part, a clear definition of compliance is essential to provide guidance to:
designers. j o

The. related issue that fuses are improperly selected for valve operators was
reviewed for all plants and found valid at!SQN, WBN, and 8FN. The fuse
selection process was not documented to provide.a basis for the ‘selection or
to demonstrate that the full range of short circuit protection exists! for the!
vaive motor circuits. .

The. findings require corrective actions and are significant in that improper = = = .
settings and selection of circuit protedtive devices can cause unacceptable o
consequences in the -electric power system and in the loads they serve., The

results can be unacceptable when one or ‘more protective devices (circuit

breaker or fuses) in a circuit operate prematurely or, in the other case, fail

to operate during abnormal and fault conditions, thus causing loss of | | |

equipment served or challenges to the integrity 'of the power supply. | P

{Evaluation process steps used: a. through k]

References to support the findings:

SQN: 1.01, 2.16, 3.01, 3.06, 3.07, 3.13; 4,16, 4.19, 7.02, 7.05, 8.01, 9.03,
9.04, 9.05, 9.08 R o

WBN: 2.04, 2.16, 3.06, 3.07, 3.13, 4.16, 4,19, 5.06, 5.17, 5.18, 5.19, 6.08, o
6.09, 6.10; 6.16, 6.17, 6.21, 7.02, 8,01, 9.03, 9.05, 9.15 Co |

8FN: 2.16, 3.06, 3.07, 3.13, 4.16, 4.19, 5,20, 5.25, 5.26, 8.01, 9.03, 9.05, R
9.26, 9.27 S A A

BLN: 2.16, 3.04, 3.06, 3.07, 3.13, 3.17, 3.57, 4.15, 4.16, 4.19, 5.05, 5.07,

5
5.17, 7.16, 7.17, 7.18, 8.01, 9.03, 9.08, 9.32: 9.33,'9.35 "
4,2.8 Gassing of Current Transformers - Element 237.6 f o

TVA and other utilities are experiencing gassing in high voltage, oil-filled,'
current transformers (CTs). This type of equipment is used in the switchyards

at SQN, WBN, BFN, and BLN. Although there!has rnot'been a significant number l
of destructive failures at the four plants, WBN ihas implemented steps. to | ‘
replace the equipment with a non-oil-filled type CT to preclude occurrence of'

the gassing problem. TVA also has implemented an on-line monitoring program

to detect gas levels within the oil-filled CT and a safety program to

establish precautions to be.followed by personnel working near or monitoring

the equipment. 0il sampling of CTs requires planned outages and switéhyard
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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
ability 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
0i1-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 loss of function of safety-related equipment served. A review of
TYA 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 8FN because its construction preceded
the development of some requirements. The few requirements that were put in
place then are considered acceptable. It was found that SQN, BFN, and BLN
have inadequate records on splices made and their locations for verification
of proper installation. NRC IE Information Notice 86-53 notifies licensees of
improper installation of heat shrinkable tubing (Raychem) over electrical
splices. The evaluators found that .SQN, 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:kV cable splices, and a
nonconformance report was issued to address the problem. Although each plant
is designed to accommodate 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, there is no assurance that multiple cable sp11ce fa11ures cannot
occur. Thus, corrective action is requ1red. [Evaluat1on process steps
used: a through i] Lo

References to support the findings‘

SQN: 1.01, 2.15, 3.02, 3.10, 3.11, 3.12,3.20, 3.23, 3.34, 3 53 3.58, 4.39, P
9.12, 9.24

WBN: 2.15, 3.10, 3.11, 3.12, 3.20, 4.13, 5.03, 5.29, 9.28, 9.58

8FN: 2.15, 3.10, 3.11,.3.12, 3.20, 3.37, 9.28" . |

BLN: 2.15, 3.10, 3.11, 3.12, 3.20, 3.39, 3.50, 3.52, 5.08, 5.27,35.30, 9.28

4.2.10 Crimp Eonnections - E]ement 241.,2

The basic issue is that the use of termihal Tugs: des1qned for stranded
conductors but installed on solid conductors results in reduced
current-carrying capacity of the connection. IThis condition was found at SQN,
WBN, and BFN, but not at BUN. TVA had identified the problem and initiated
corrective acfion 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 quidelines in the application of crimp
terminal lugs. The procedure problem had been corrected by TVA, but
corrective action, consisting of reworking the terminal lugs, is not yet
complete at SQN and WBN. BFN was requ1red by existing procedures to perform a
.review of the problem, but the review has not been completed. = The findings ’
are safety-related and potentwa]ly affect the performance of safety-related
circuits, unless corrective act1ons are combleted [Eva]uat1on process steps
used: a, b, ¢, e, f, g, h] L

References to support the findingsi

SQN: 3.20, 3.23, 3.32, 3.35, 5.04, 5.14, 5.15, 6,03, 9.07, 9.10, 9. 20, 9.59

WBN: 3.20, 3.22, 3.23, 3.36, 3.59 S. 04 R ﬂS 6“14 Q.l% 9 18 9 20° l
BFN: 3.20, 3.32, 3.38, 5.04, 5.15, 5.28, 19.18, 9,20 :

BLN: 3.20, 3.32, 4.09, 5.04, >.15 9. 07 9.20‘ |

4.2.1 Megger Tests on Low Voltage Cables < Element 241, 3 f f I

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 requrrements for the tests during construction and
subsequent modification work in operating plarits. Furthermore, a review of
existing records at each plant shows that testing has been performed as

required by TVA. Therefore, the 1ssue i> not va 1d. [Eva]uation process
steps used: a, b, e, f, g, h] ‘ D o |
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References to support the findings:

SON: 3.19, 3.20, 3.23, 3.24, 3.33, 3.60
WBN: 3.20, 3.22, 3.46, 3.47, 3.48, 3.60
BFN: 3.20, 3.25, 3.26, 3.49, 3.60

8LN: 3.20, 3.39, 3.50, 3.51, 3.52, 3.60

4,2.12 Amphenol Connectors - Element 241.4

The connectors were furnished as part of the standby diesel generators (D/Gs)
at SQN, WBN, and BFN. TVA discovered that the installation method of the
connectors was inadequate at SQN, 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 SQN, 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 SQN's problem and the service
bulletin, revealed several instances where connectors 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 instaliled 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 D/Gs not performing as required. The vendor of the diesel generator
for BLN is not the same as for SQN, WBN, and BFN. Therefore, the concern is
not applicable to BLN. ([Evaluation process steps used: a through h]

References to supoort the findings:

sQN: 2.02, 2.03, 3.23, 3.40, 3.61, 9.19
WAN: 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 result from environmental effects and
this could cause a breakdown in the integrity of electrical containment
penetrations. The concern was not substantiated at WBN, SQN, and BLN because
existing documents and walkdowns did not indicate that the plants' containment
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 address
environmental qualification (EQ) deficiencies not related to the. concern, and
the absence of unit 2 inspection has been identified for TVA resolution
(peripheral fﬁnd1ng) In addition, the evaluators found that BFN has EQ
deficiencies requiring corrective action; these are (1) the lack of thermal
and radiation test data to demonstrate qualiification of connectors used with
Physical Sciences Corp. penetrations, (2) failure to include in the EQ program
the nonclass 1E penetrations that are part of thp containment pressure
boundary, and (3) the EQ binders to date do not cover unit.1 and 3
penetrations (peripheral finding). ' Thesé additional findings 'are safety:
related. [Evaluation process stpps used: 1, 'and ¢ through g]

References to support the findings:

SQN: 2.11, 5.01, 9.11, 9.60 S } ‘
WBN: 2.11, 5.01, 5.31, 9.11, 9.61, 9.62 | | [ [ |
BFN: 2.06, 2.08, 2. 09 2. 10, 5.01, 5.22,19.11; 9,30
BLN: 2.11, 5.01, 9.11 [ N B

4.3 Summary. of Subcategory Findings

A list of the classified findings 1s provided ‘in:Table 1. Class A and 8
.findings indicate there is no problem and that corrective action is. not
required. Class C, D, and € f1nd1nqs require corrective actions. The
corrective action class, defined in’the Glossary Supplement, is 1dent1f1ed in
the table by the numeral combined w1th the finding class.

The summary of findings by classification is_given in Table 2. Where more
than one corrective action is identified. in Table 1 for a single" f1nd1nq
(e.g., Element 237.4, Finding b), Table 2 counts only a single
classification. Thus Table 2 identifies one finding for each issuer ' ' '
evaluated. Of the 119 findings identified in Table 1, 59 require no
corrective action. Of the remaining 60 findings, ten had corrective attwons
initiated before the ECTG evaluation, 42 had new corrective’ actions' ' !
identified, and eight were peripheral findings that required corrective @ |
action. From this table, it can be seen!thiat lat/Watts Bar, where all of the
findings were originated, 20 findings out of a total of 37 were found to be’
valid and required corrective action, .and fivé of those 20 had correctlve
action initiated before the ECTG evaluation.
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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
Attachment 8. The plant requiring corrective action is indicated by the
Corrective Action Tracking Document (CATD) column, where the appliicable plant
is identified within the CATD number. This section presents the required
corrective actions only to provide an overview of the resolutions of the
problems that were identified.

5.1 Aﬁcess 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 required.

a

5.3 Exposed 480V Bus at Panel Top - 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 CAQR (Ref. 5.23).

5.4 PVC Jacketed Flexible Conduit - Element 235.8

WAN 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 £Q cable
hinder. To resolve open items found in the WBN cable binders, W8N has issued
a new procedure that controls the EQ 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 (EQDP) 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.

-
sal Tt
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5.5 Malfunction of Westinahouse W-2 Switch |- Element 235.11 ] o ‘|‘

Before restart, SQN will: (1) 1dent1fv all W-2 switches used in
safety-related circuits; (2) review each application to ensure switch
malfunction will be detectable by the operators; (3) advise operators of
effect on control board status lights due to switch malfunction; 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
jdentified and modified; and (3) prevent recurrence of 'the problem by closing
the CAQR issued in response to the findings. WBN's action will be similar to
SQN's except that SQN's before-restart items (1) and (2) are not applicable..

5.6 - Bypass of Thermal Overload and Over-Torque L1m1t Sw1tches‘- u1ememts Lo I
237.1 and 237.4

To accurately reflect the design in the FSAR, SQN, W8N, and BLN have committed
to provide an FSAR update for compliance with Regulatory Guide 1.106

(Ref. 2. 16) Design basis documents will be issued for SQN, BFN, and BLN:!to
define requirements for compliance with the regulatory guide and for the

torque switch bypass design: The documents have been issued at WBN, but one

(a calculation), while establishing requirements for thermal overhoad relay | |
bypass, did not include torque switch bypass, and th1s‘w1ll be corrected. . SQN.
and WBN will take action to ensure that the valves listed in the Technical
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 bypass to meet the reguiatory quide (BFN is mot | |
committed to the requ1dtory guide).  Also, BFN indicates that valves required
for accident mitigation will have a hardw1red bypass of the thermal overload
relay and other active valves will have oversized thermal overload heaters
installed. The adequacy of existing thermal overload heaters at SQN and BFN
will -be demonstrated by calculations; at BFN, this demonstration will be part
of the action required by SCR BFNEEE8536 (Ref 15.26). ‘In add1t1on, both SQN!
and WBN will perform a drawing review to verify that all the valves that =
require torque switch bypass do have them, and 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 followup is needed. BLN will issue 'a design basis document .

to resolve the present d1screpanc1es on torqueiswitch and thermal overload

relay bypasses, and will revise design output documents as appropriate to

comply with the established design basis, TVA will revise the standard ‘

drawings to clarify the torque sw1tch bypass for MOVs.: ‘
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5.7 400 to 500 Breakers Unacceptably Set - Element 237.2

A1l 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 Gassing 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 SFg
insulated CTs. This replacement is to be completed before the unit 1 fuel
load date.

5.9 Inadequate Splicing and Termination Practices and Procedures -
Element 241.1

To provide assurance that all splices subject to flooding are adequate, each
plant has committed to verify the adequacy of such splices. "This would
jnciude a review for improperly installed splices as noted in NRC Information
Notice 86-53 (Ref. 2.15). To provide records of splices made, SQN, B8FN, and
BLN have committed to document the cable splice materials and identify aill
splices and their locations. " WBN has indicated that the inspection for
inadequate 6.9 kV cable splices will 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. BFN indicates that
rework will be dependent on the results of the walkdown inspections to be
performed on solenoid valve 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 Amphenol Connectors - E1ement3241.4

To ensure that the connectors in the BFN and WBN diesel generators ‘willl Inot
become loose, TVA commits to: (1) investigate reasons for the looseness i
including review for possible deficiencies in design or procurement
requirements for safety-related equ1pment subject to vibration and ! |
(2) document in a condition adV@PSL to qual1ty report any def1c1en¢1es found.

5.12 Wire Corrosion in Containment Penetrat1ons '- £lement °41 5 1

To complete reso]ut1on of an1ronm@ntal lqualification def191enc1es found in
containment penetrations, WBN has committed to complete the inspection of
unit 2 penetrations. To resolve the problem of la lack of qualification data
on the connectors associated with the PHysical Science Corp. penetrations, 8Fl
committed to.replace such penetrations in safety-related service with! | !
qualified penetrations. Therefore, a supplementary response to IE Bulletin
77-05/77-05A (Refs. 2.08 and 2.09) will not be required.. BFN indicates 'that |
all electrical penetrations, including those made by Physical Sciences, 'have
been qualified to maintain the containment! pressure boundary integrity under
design basis event and documentation is'in!/the files.' 8FN also committed to
include the units 1 and 3 penetrations in the EQ program wh1ch has been‘ |
started to meet all 10 CFR 50.49 requ1rements‘ bt ‘

5.13 Corrective Action Plans

In all cases, the evaluation team found the corrective actuon plans to be
acceptable to resolve the F1nd1ngs.

6.  CAUSES

Table 3 identifies the cause for each pnobWem requiring corrective action. In
general, for each corrective action, the most‘1mportant cause is identified;
however, in‘some instances it was felt that if the problem was the result df a
combination of causes, each cause should be identified. The totals firom
Table 3 show that the causes are diverse in the management and desxgn process’
effectiveness areas, with a few in the technlcal adequacy area. - The basis for
this observation is discussed below. | |

6.1 Management Effect1venpss j I

“Fragmented Organization," “Inadequate Communlcat10ns," and "lack of
Management Attention" are identified. in Table 3 as frequent contributors to
the findings. For example, these causes led to a fragmented approach to the

28190-R20 (11/23/87) SR

.




TVA EMPLOYEE CONCERNS REPORT NUMBER: 26500
SPECIAL PROGRAM REVISION NUMBER: 4
Page 23 of 38

" 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' FSARs and technical specifications. The corrective actions
committed to should aid in improving this area.

6.2 Design 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 meeting
TVA's electrical design 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 engineering organization, there was no
centralized/uniform tracking or logging system for electrical calculations.
This condition significantly reduced the effectiveness of design and design
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 (QIR), special engineering procedures, etc.). ' The
applicability of these design basis documents to a particular electrical
system was not well organized. The lack of compiete-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 Adequacy

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 west1mghouse W-2 switches, thermal overload
selection, and torque switch bypass design for MOVs, selection of overcurrent
protective devices, and cable splices. This resulted mostﬁy from the\lack\of\
design process effectiveness diﬁcu sed in Section 6.2.

6.4 Generic Cawse"

Supplementary to the causes of negat1ve findings 1dent1f1ed in Table 3, the -
following generic causes provide add1t1onal 11nkage from the f1nd1ngs to the
corrective actions.

6.4.1 Design and De.1gn Basis Oeve]opment

The electrical design per1od 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 ticensing requirements: and to the design basiis |
documents controlled inside and outside the TVA organization. The actual |
design of the units implemented the design basis valid at that time, but the
adjustment to the changing requirement had its limitation. At the earliest

time of design development, a very limited number of TVA controlled design

basis documents (design standards, criteria, guides) were available for: @ @ |
nuclear design. The original design was mostly based on general industry :
standards and engineering practices. :Occumentation of conformance to'the | |

design basis was very limited. e "}

6.4.2 Design Basis Uoéumentatibn‘

On the basis of the above reasons, it is not possible to support the 0r1g1na1
design with adequate documentation, as required 'today, without reevaluating
the present plant ronfiqurat1on, and reconstructing the past design basis and:
evaluating their validity in view of the present requirements. A significant:
number of findings were caused by the lacklofl this documentation.

6.4.3 Fragmentpd Enqinperinq o

‘The evolutiom of nuclear power 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 Project
Engineering personmel 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 properly document s1gn1f1cant
deviations from a uniform design basis, 'as represented by the ONE design
standards and guides. This fragmented engineering method is reflected in a .
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significant number 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 Design Basis Documents

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 fragmented 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 traceability. In addition, deviations by
the individual plant unit design from the generic DNE design basis documents
were not adequately documented in the original/early design period.

7. COLLECTIVE SIGNIFICANCE

7.1 Collective Significance 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 gqualified
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. Similarly, 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 performancé 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 tracking system for calculations
and the incomplete interface referencing and coordination of design basis |
documents reduced the effectiveness of :the design and design verification
processes. It also decreased the assurance that the completed design was in
full compliance with the design basis and commitments, and caused delays in
closing out problems by timely corrective action. ™ =~ =~ = = o

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

Several of the systems design issues were found to be technically significant
and could have impacted plant safety. These iare being resolved by TVA's
corrective actions. Although TVA's corrective actions adequately address the
specific findings identified at the element level,' it is believed that broader
issues need to be addressed. These issues relate to: the adequacy of

technical guidance from the Electrical Branch chief engineer to the project
design personnel; monitoring of the design process to determine if design
standards, criteria, and guides. are coordinated /properly and used effectively; °i
whether the design verification is satisfactory; exchange of experience 'among
sites or projects and outside industry groups; and managing the interface with
NRC to assure identification and appropriate action on safety issues. =

7.2 Resolutions of Causes

The significant findings and their corrective actions indicate improvements ..’
are needed in the areas of design basis, design process, and licensing.  TVA ' '
has developed a Corporate Nuclear Performance Plan (CNPP, Ref. 9.37) to! | ! :
correct programmatic and management deficiencies that have contributed to the'

poor direction and control of TVA's nuclear activities. =~ = ' | | | | !

The following paragraphs highlight established CNPP programs which' are
expected to resolve the inadequacies identified in this report and, when
properly implemented, to prevent recurrénce. | | <& o . 1 1 1 1
o  Consolidation of Responsibility - The responsibility for: all nuclear
engineering activities has been consolidated in the Division of
Nuclear Engineering (DNE); the divilsion fis accountable. for all .
technical adequacy. The engineering for each nuclear plant! is |
assigned to a project engineer, located at the plant site, who
ensures. that technical direction provided by the chief discipline
engineers is followed for project work. 'This establishes clear '
lines of authority and responsibility for nuclear engineering
activities. Technical directionl and reviews. for all projects will
emanate from one source, the responsitile techmical branch of ONE.

28190-R20 (11/23/87) T




.

SPECIAL PROGRAM REVISION NUMBER: 4

' TVA EMPLOYEE CONCERNS REPORT NUMBER: 26500
Page 27 of 38

o Design Basis and Verification - The development of the design basis
: document (0BD) as a single source is established by NEP-3.2. Its
: technical adequacy, correctness, and completeness are ensured by the
Design Baseline and Verification Program..

f 0 Engineering-Assurance (EA) - The EA organization is established
. within the ONE. Its functions 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 8ranch (NPB) will
restructure the 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.

Information System 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 ensure
that nuclear activities ~1ll be adequately integrated and performed
in a ‘timely manner.

. - 0  Management Information System - The responsibility of the Management

0 Commitment Tracking - The Corporate .Commitment Tracking System
(CCTS) will provide an 1ntegrated data base to track all formal
commitments made to 'the NRC in order to ensure that all licensing
commitments will be met.

0 Corrective Action Program - The Tracking and Reporting of Open -Items
(TROL) system contains provisions for timely resolution of
conditions adverse to quality (CAQ); it is implementing a
centralized system to track CAQs and assess their significance.

. This will ensure that each. CAQ will be individually analyzed to

! . determine its root cause and to recommend action to remedy that

cause. It informs the management of any significant CAQ and any
adverse trend.

e .~
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o  Nuclear Operating Experience Review Program - Under this program, |

significant problems or events identitied at other nuclear plants by!
NRC, INPO, NSSS vendors, and others, and significant events 1 | |
idemt111ed at TVA's nuclear plants will be made the 5ubJect of 'an!
experience review report. A corporate nuclear experience data base
is being developed to interface with all facets of the TVA nuclear
organization. The program will provide means for developingx I
remedial or preventive action for those problems which are
determined to be applicable to TVA's nuclear plants.

In addition to the above programs established by the CNPP, TVA-ONE implemented
(Refs. 3.54 and 4.25) a comprehensive calculation status track1ng system, the
Calculation Cross Reference Information System (CCRIS). The system will track!
calculations supporting engineering design outputs and interactions between:
calculations and modifications. Features of the CCRIS include integration of |
calculations from the four DNE technical branches, identification of analyses
required to support design. changes, and ident1f1cation of 1nterface Tinks | !
between calculations. S

7.3 Summary

Consolidating and centralizing nuc]mar engineering act1v1t1es w1th clearly
defined respoms1b111ty and authority should: assure improved technical
direction and des 1gn reviews. In addition, TVA will strengthen the licensing
process for assuring timely, conm]ete, and technically adequate licensing '
submittals for all plants, and will improve communications with the NRC. The
strengthened role of QA and the Engineering Assurance organizations will
improve the monitoring of technical performance, 'identification of problems,
and bringing about of resolutions through feedback to Engineering. Management.
The TVA CNPP (Ref. 9.37) addresses all of these issues' through the !

restructuring of TVA's organization and the! impiementation of the above-l1sted

programs. These issues will be re-exam1ned from a w1der perspect1ve at the
Engineering Cateqory level, ‘
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TABLE 1
CLASSIFICATION OF FINDINGS AND- CORRECTIVE ACTIONS

Finding/Corrective
Issue/ Action Class*
Element Finding**
234.0 Access to Equipment a - 8 - -
235.1 480 V Power Receptacles Unsafe a é3 A A A I
b ! - - -
235.2 Exposed 480 V Bus a A C1 or . 8
at Panel Top
235.3 Hand Switch Location a - B - -
Violates Regulatory
Requirements
235.4 Exposed HV Cable Routed a A A - -
without Raceway l
p 235.5 Low Voltage and High a - A - -
' Voltage Termination b - Cl - - |
235.6 Exposed 480 V Bus Inside a A
Unlocked Panel Door b A
235.7° Emergency Lighting a - A - -
[mproperily Wired
235,8 PVC Jacketed Flexible Conduit a 05 05 8
b E6 £2 ES

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

235.11 Malfunction of Westinghouse a 03 03 A A
W-2 Switch D4 D6 - -
D6 - -

* Explanation of classes is on last page of table
**  Defined for each plant in Attachment B.
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00

| |
| ;
‘"

237.1

237.2

237.4

237.6

241.1

241.2
241.3

TABLE 1 (Cont'd)

Element

Bypass of Thermal Qverload
and Over-Torque Limit Switches

400-500 Breakers
Unacceptably Set

Bypass of Over-Torque
Limit Switches

(SQN only)

Gassing of Current
Transformers

Inadequate Splicing and

Termination Practices
and Procedures

Crimp Connections

Megger Tests on Low
Voltage Cables

Finding/Corrective
Issue/ Action Class* | |
¥inding** 'SUN  WBN  BFN  BLN

a D3 P3° A 03
b 03 Cl1. A A
05 - - -

¢ 05 D3 D3 03
- s . D% -

- D6 = D6 -

a 06 06 06 06

i 103 D3 . 03 03

b 03 06 - 03 03
¢ 06 D6 D6 A
d 06 N3 - -
a 'CY .- - -
b 03 - - -
: .05 - - -
06 - - -

a 8 B . . 8B B8
b 8, 8 - -8B 8
¢ 8 8 . .8 8
d 8 B8 B B8
e A A A A

f cé (08 B of cé
- 6 - -

a 06 06 - - 06 06

b ‘D6 D6 '8 06

¢ ‘06 N6 ' B8 06
a 1 ¢l D0l A
A A

a

*  Explanation of classes is on the next' page.
**  Defined for each plant in Attachment 8. '
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TABLE 1 (Cont'd)

. Finding/Corrective
Issue/ Action Class*
Element Finding** SQON WBN 8FN BLN
241.4 Amphenol Connectors a B8 D2 02 -
b 8 D2 D2 -
241.5 MWire Corrosion in a A A A A
Containment Penetrations b A A A A
c - E6 E6 -
d - - 6, -
e - - £6 -
. *Classification of Findings and Corrective Actions
A. Issue not valid. 1. Hardware
-‘No corrective action required. 2. Procedure
B. Issue valid but consequences acceptable. 3. Documentation
No corrective action required. 4, Training
C. Issue valid. Corrective action 5. Analysis
initiated before ECTG evaluation. 6. Evaluation
0. Issue valid. Corrective action 7. Other

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

**Defined for each plant in Attachment 8.
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TABLE 2
FINDINGS SUMMARY

P]ant
Classification of Findings LT SON  WBN BFN BLN Total
A. Issue not valid. No corrective = ' ' ' 7 '11 8 ] 9] 35
action required. o o
B. Issue valid but conséquences acceptable. ' 6 ' 6 7 5 | & 24
No corrective action required. S
C. Issue valid. Corrective action = ' ' | 8 | § lf f ]f 10
initiated before ECTG evaluation. | | [ | ¢ ' '
D. Issue valid. Corrective action taken ' ' 13 13 ' 9 7 a2
as a result of ECTG evaluation. C
E. Peripheral issue uncovered during 2 2 4 0 8
ECTG evaluation. Corrective action I
required. ‘
Total ] 31 137, 29 22 119
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* CORRECTIVE Organ-|quate Jquate |hot  |Cow |tively[Lack [quate |lnade-JAs-blt]of not |Comait|Docu~ |Mat Corrective
. ACTION f2a- | Q- [Proce-|fol- [mual- [Res of Jof Hgt{Uesiga]quate [Recon-|0esiga]Docu- Jkot [eeata-|Fol- [Engrg |Vendor| Actfonse
2 ELEM CLASS .00 CORKECTIVE ACTION CATD ftion [trng ldures jlowed Jcation]issuesiAtten [Bases JCaIcs Jct). |Detablimentes|Met tion Jlowed lError JErvor § O [ M| H |
v ) | | | | | | I ! | | | i | | | 11|
.Y 235.2 €1 Seal HCC cable openlngs, uin action | l | | l | | | I | | | | i. | [ T I
e fssue sealing detatl cospleted | I | ] I | X Al- |A
w . driawing | | | | ) |
: | | | | | |
' ol (Sane a3 above) 8fu 01 | | | | | | | | | | 1 11
. | | | | I | I § 1 11 11
H 235.8 05 Justify use of PVC jacketed 34 O) | | ) i | I | | H | jale}-|
- flexidle conduit KK 01 | | | | | | | .
. 8fx 01 | | 1 I |
. £s (Sase as adove) | | | | | |
. I R SR | SER !
e €2 Resolve cable qualification  WiN 02 | ] x| | ] X | Alele
‘ opea Itoas | l. | } | |
T, | | | | i l | |
WY €6 Clarify purpose of PYC SuN 02 i | [ | 1 1 | X Al-|-
. conduit | | | | | | l |
v | | ) | | | | i | | | | |
B 235,11 03 Update [E bulletin 80-20 SQu 01 x \ 1 l I { 1 | 1 x| 1 Aj-]-
" ’ respoase ugx 01 l | i | { i | | | | ] |
L. | | | | | | | | | [ | | | | | I 11
o 06 Coaplete review and ensure  SQM L2 X | | | | | | | | | | ] x | | Al-]-
Lt a1l -2 switch clrcults ara  5QN O4 ] | ) 1 | | | } | | | | | |
o 1dentifiga and appropristely BN 03 | | 1 | | | .| | i |
. aodified | T | | | | | | [ 1
s | | | | | | | | | { |
.. 04 Advise operators on effect of SUx 0) 1 x| | | | ) | | i | | i Al-]-
. N-2 switch malfunction | | | | | l | l ] | | | |
L | 1 { | | | | | | l | | |
o 0) ‘Prevent recurrence of valve St 03 | | | | | i 1 | | x | | v | Al-|-
B fndication prodles QM 05 | | | | | 1 | i d! i ] | | | |
e . uBX 02 | | ] { | l | | | | | | i l i |
. e 04 R D T O T R E T A B B A |
3 | | | I | I Pl l | | | | l | | | | 1|
e 232.1 03 Update FSAR andfor fssue Sx 01 x| i | | | | ] x| | | | | | | | | Ial-1-1
.. 2.4 design basts to reflect Syx 02 | | | [ | I | | I I 1.1 | | | | ] | I 1
cospliance with Regulatory St 01 (230.4) | | | | l | | | i | | | | | | l | | |1
- Guide 1.106 andfor to define Wik Q) | | | | } | | | | | ] | | i | | I | i 1
. requiresents for torgue wiN 02 | | | ) | l . I | | | | | { | | | | | I 1
» swilch bypess BEN 04, | | i i | 1 1 l | t | | | l ‘ I I I | I
BLK O} | | | | l | | | | i | | | |
* BLK 02 l | | I | | | | l | | | | | | | | |1 | |
| ] i 1 1 1 1 | | | | | | i | | | 1 |
* Defined in the Glossary Supplement.
o oo Defined §n Table 1.
re*
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1 CAISES OF KEGATIVE FINDINGS *
| . TECHNICAL
[} PAKAGEMENT EFFECTIVERESS DESIGH PROCESS EFFECT|VENESS ADEQUALY
1 L.21 31 4« H [ 3 . ) 81 9 4 10N 12113 u 15 16 1]
{Frag- | ] {Proce-|Inade- 1 } [1aade-] Engrg [Oestonflnsuf.|e Stgatft-
FINOING/ |meated]Inade-|Insde-dures |quate JUa- | inace- fquate | tack [Judget|Crity |Vertf |Stds | cance of |
CORRECTIVE [0egin-[quate yuste [Mot  [Com- [tiselyflack [quate [lnsde-[As-bltjof not  |Commit]Docu~ [Mot Corrective
ACTION {424 | G- |Proce-|fol- [aual- [Res of [of Mgt|Design|quate |Recon-|Oesign]Docu~ [Not  |ecnta-|fol= |Engrg [Vendor] Actionse
[{0i]} CLASS 00 CORRECTIVE ACTION CATL ltioa ltrng ldures Iloved fcationlfssueslinten IMaces I€alee Met) " notstdlasatoalitet lslon ldoued ifrror Meror 1O MM N
os Enture valves Mated a0  Sim ol g x g g g % g H Ajei-
Techatcal Specifications are Sun U) (227.4) | A | ]
condistent wilh She design  WEN D4 i i i -
| | l :
05 Easure existiag therml SQu 03 | | | I X X Aleje
overload heaters are adeyuste £FN 0) | i | | 1 : 1
i | A ol
I P
0 Revise drawings to clarify  SQu 02 (237.4) | i | X X Al-]-
torque switch Bypass desiga { H i
I i [ I .
bs Verify required vaives nave 3QW 02 {237.4) | i i i i § H I jaje]er
therma) overload dypass (WBk) uBX 0) | | D D R R I R D e e b
" and/or torque switch bypiass 8K 05 11 1 | ] I | ] | | | i A 1 1
(5ou, wex, 86) i T S N B A T T N B
| | | | | | | |
03 £5tablish statug of £CN L207) BFN 03 1 A T D B | | ! Al-1)-
| | i | | | | i | |
7.2 0% Varify adequacy of existiag S4x O i - i i F. I T i x i i AjPP
trip settings of circuit Squ 02 | | | | | | |
breskers and/or thermsl ueN 02 I I T I I I I )
overloads kb 05 | ] | | ] | ) ] .
8% 01 l | | | | | | i |
8Fx 02 L 1 L L L L1 1 | | | | |
UM 04 " A I M Y 1 S S A B
& o) bbb b Lo }
w1 I R R A A !
hx 83 i i i i i i S S § i '
_ | | | | | I | | N R D L
03 " Provide criterla for fault ~ Sun 0) B B DR R R AR B SR i i i H 1 TAj-ier
g _ probection of saal) motors Wk 0} B N T A A A B TR TR B
and clarify conformance with KPS 0) | | | [ | ] | J } | | |
_ Natfona) Electric Code (NEC) NPS 05 N A I R P T P T . 1. R
| | | | | l | | | | l |
- 03 Bevise desiga crlterta to - SGu 08 1 § R 2 } L i I ! i bAl-}-
require exceptions be Btk 04 | | | 1 i | | i | | | |
e Sstified sn6 docomented FF F P F P OF P PSP O OE R OBE-GF OB BG-E-
L e e O e e e e e N
B 06 Document adequacCy of Tuses SN O4 I I . I I I [} I I I 7 I | i x | isjirie
o for fuld short clrcuit wen 03 N e e e
protectfon uEN 04 | i | | | | I | i | | i | i | | | I
o . BN R R T R A R L O O A O
i ) | I { 1 ] | 1 1 | | { | 1 1 i I S
Rced in the Glosuq §ugp|g-en;. i

in Table 1.




TAmtE 3

MAIRLX UF ELEMERTS, CORRECTIVE ACTIUNS, AXD CAUSES REVISION KUn3ER: 4
SUBCATEGORY 26500 . PAGE 35 UF 38
| CAUSES OF NEGAVIVE FIKOINGS ®
, TECHNICAL
MANALE ML MY EFFRLTEVERESS VESIGH PROCESS EFFECTIVENESS ADEQUACY
5 ] 1 2 3 4 5 | 6 ] 8 9 10 | N 12 13 1 14 15 16 17
|Frag- Proce=|lndae-| Inade- Engrg [Design]Insuf. Stgaifi-
. FInDIxG/ |eented] tnade-] lasae-]dures fquate Jua- lnade- quate | tack JJusgat|Ceit/ Jverif [Stas cance of
CORRECTIVE Organ=|quate Jquate [Not  [Com~ Jtiselyjlack |quite {1nsde-|As-Dit]of act  |Comalt|Docu- Mot Corrective
ACTION 128~ Y- [Proce-[fol- [ouni~ [Res of|of Mqt|Besignlquate [Recon-[0esiyn{Bocu- Kot  [scata-|Fol- \[€ngrg |Vendor| Ac {oage
ELEM CLASS, 0 CORRECTIVE ACTION CATO tion_lQtrag Jaures |lowed fcetivn)lssuesfAtten [Bases [Calcs led). |Detafdimented]het tion lowed YErcor l€rror | D | M | H
0l Establish completion of wgR Go x At-}-
changes.for replacing and/or
resetting circuit bredkers ,
and fuses -
231.6 C) .Replace otd-filled CIs ugN Ul . 3 e]=-1aA
24).1 06 Verify adequicy of cedle Syn 01 X X X Alele
splices subject to flooding WBN 02
- gFn 02
6LN 0) R
0é Docusent cable splice Syn 02 X Al-1-
aaterfals ang identify all SQn 03 .
splices and thelr locetions BFN 0)
. s 02
06 Conplete Inspection for ugk 0) . X Al-e
tnadequate 6.9 xY covle sk 0)
splices
!
202 Q Rework terminad Jugs used tn Suk O) x| x Alefa
. s0l4d condictors " sqn 02 .
. ugK 0} : | |
0l - sFx 01 . ] | | 1
| | | -
|
241.4 D2 Ensure coanectors {a diesel W8N 0) | x ] . x jafe|e
generators will not become  WBN OZ
toose [ W] =
241.5 €6 Inspect unit 2 containcent Wtk Ol X Aleie
penetrations for
eavironsental qualification |
' defictencies R
€6 Ensure eavironmental 8FN 0) L. x Alply
qualification of 2Nl gfN V2 i . |
contalnaent penetrations BfN O3 = |
| 1 i |
I0IALs 5 - 2 2 |3 12 3 > 3 z ¢ | 5 6 | - |2 1 1
. | | 1 1 1 | L1

o UDefined in the Glossary Supplesent.
eo Deflned in Table .
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causes of Negative Findings - the causes for findings that requ1re icorrective.

action are categorized as rollows::

].

2.

9.

10.

Fragmented organization - Lines of author1ty, respons1b111tv, and
accountability were not clearly defined. o

Inadequate quality (Q) tra1n1m - Personnel were not fu]]y trained -
Tn the procedures established for design process control and in the’
maintenance of design donuments,‘1nt1dd1ng audits.

Inadequate procedures - Ues1gm and modification control methods and
procedures were deficient in establishing rpqu1rements and did not j
ensure an effective deswgn control program in- some areas.

Procedures not followed ~ Existing procedures comtrolllng the de519n
process were not ful1y'adhered to.

Inadequate communications - Commun1rat10n, coordination, -and ‘
cooperation were not tully effective in supplying needed information
within plants, between plants and organizations (e.q., Eng1neer1ng,
Construction, Licensing, and Operations), and between
interorganizational discﬁp11nes and' departments.

Untimely resolution of issues - Problems were not resolved ina |
Timely manner, and their resolution was not aggre551ve]y pursued. |

Lack of management attent1om - There was .a lack of management ' ' |
attention in ensuring that programs requ1red for an. efFect1Ve ﬂes1gh
process were established and implemented.

Inadequate design bases - 0es1gn bases were lack1ng, vague, or
incomplete for design execution and verification and for desigh | !
change evaluation.

Inadequate CElEElEElQEE - Design calculations were incomplete, used

incorrect input or assumptions, or otherwise failed to fully. | | |

demonstrate compliance wwth design requirements or upport design |
output documents.

Inadequate as-built reconciliation - Reconciliation of design and |
Ticensing documents w1'TT'-Tént as-bu11t cond1t1on was lacking or
incomplete. ‘ |- S R

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

12. Failure to document engineering judgments - Documentation justifying
engineering judgments used in the design process was lacking or
incomplete.

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

14, Insufficient verification documentation - Documentation (Q) 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. Engineerihg error - There were errors or oversights in the
assumptions, methodology, or' judgments used in the design process.

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

. the intended purpose.

. from an employee concern but that was uncovered during the process of
evaluating an employee concern. By definition, peripheral findings (issues)

. ’ Peripheral Finding (Issue) - A negative finding that does not result directly
| require corrective action.

Classification of Corrective Actions - corrective actions are classified as
belonging to one or more of the following groups:

l

|

E 1. Hardware - physical plant changes

| 2. Procedure - changed or generated a procedure

3. Documentation - affected QA records

4. Training - required personnel education

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

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

7. Other - items not listed above i

28190-R20 (11/23/87)
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Significance of Corrective Actions - The evaluation team's judgment as to the
significance of thé corrective actions listed in Table 3 is indicated in the |
last three columns of the table. Significance is rated in accordance with the
type or types of changes that may be expec1ed to e<u1t from the corrective
action. Changes are categorized as: 1|

) Documentation change (D) - This is a change to any des1gn input or |
output document (e.g., drawing, specification, calculation, or
procedure) that does not result in a S1gn1f1cant reduct1on in design
margin. e

o Change in design margin (M) - IThis isla change in design

‘ interpretat1on (minimum requirement: vs actual capability) that
results in a significant. (outs1de normal: 1imits of expected: |
accuracy) change in the design marginJ A1l designs include margins
to allow for error and unforeseeable events. Changes in.design
margins are a normal and acceptable partiofi the design and ' @ =
construction process as long as the final design margins’ sat1§fy\ !
regulatory requirements and applicable codes and: standards. ‘

o Change of hardware (H) - This/isla physical change to an existing
plant structure or component that results from a: change in the |
design basis, or that is required to correct an un1t1ally inadequate
design or design error. . 1 1.1 [ | | P

If the change resulting .from the correct1ve action is deged Eo be oo
significant, either an "A" for actual or "P" for potential: is entered into: the
appropriate column of Table 3. Actual is distinguished from potential because
corrective actions are not complete and, consequently, the scope of required '
changes may not be known. Corrective actions are judged to be significantif:
the resultant changes affect the overall quality, performance, or marg1n .of al
safety-related structure, system, or compohent. | Lo

28190-R20 (11/23/87)
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ATTACHMENT A

EMPLOYEE CONCERNS :
FOR SUBCATEGORY 26500.

Attachment A -- lists, by element, each empioyee 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 (11/23/87)




APPLICABILITY

o CUNCERN PLANT
ELEMENT  NUMSER LUCAT LU SQN  WoN  BFN  BLH
234.0 £X-85-140-00) WUN X
235.1 NUH-B5-0U2-003 Nl X X X X
EX-85-154-007 WK X x X X
I (shared with YUoUU)
] 235.2 IN-55-064-002 WuN X X X x
235.3 IN-85-425-003 WUN X
i 235.4 IN-85-749-001 WON 'Y X
WBN X

IN-85-772-008

by TVA petore evaluations.

20¢8b-6  (11/23/81)
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]

CUNCERN DESCRIPTIUN*

aet 4 .ndaa o e e a2’ a . ks .. S e . & _a P BT J P AU I W S Ca A s iAo Critreria Iin Sha FOTL
SI/NUJ22 THUILALES Saltly Tulated, HUL Sditty FUidicy, ur Saictly iy icant per deterwmination Criterta in the £CIG
«

A caole tray and hangers had to be cut out to ‘allow enough room to
remove 3 chiller motor which burned out. Poor design. Motor has been
{ep}aced. 137 level of Aux. Bldy., Unit 2, close to column 2 or 3.*
Ko

“There are no means of disconnect provided fimediately above 480 V
{ecipiacies to prevent fiash burns caused by insertion, or removing.®
1]

'Pgrsénnel safety s serfously endangered by lack of disconnect
switches at 46U volt welding outlets. eany personnel who connect and,
circuits are energized. Rewoving or inserting the plug while
enceryl2ed could cause en explosion and could embed swall weial
particles in the arms, face and torso of the person.”

-disconnect welding conductors to these outlets miunt not know if

L EPS
L

(w0)

“44UV shutdown bDoards (t1. 757 AZR and AM4T) feeders to bus bar
conpartments. The cabinets are open on top where the conduits eater
the MCC.® _ (SR). . . T

“Hanyg switches ia Unit 2 are often pafred in a single junction.box.
This box §s placed near one of the valves, but 18°-20* frou the other
one wiich is often out of the direct Tine of sight. HKegulatory
requirements are violated. Valve #3 in the 6Y2* pipechase and valve
A1) in the 713° pipechase, both in System 63 “B-Train,* are provided
as specific examples. Systews 62, 63, 72 and 74 fn the Unit 2
pipechases are identified as generic examples.* (SR).

“High voltaye cables are laid around edye of rooms {Such as raceway in
#eactor #2) witnout proteciion from damaye to jnsulation. These areas
are often flooded, and could-pose a threat of shock hazard to workers
it insulation were damaged.” (NU)-

“Low voltage controls for control rod drive wotor generator coolers-
are lucated .in high voltage box.  Location: 2uxiliary building, metor
generator cooling rooa, elevation 2u6° Unit | side: AQ & 5 lrne. For
reaching the controls in hiyh voltage vox for troubleshoting - - - - - - - - - - - - - - - - -
purposes, a safety hazsrd occurs. Also, thermostats are fuproperly
mounted on equipment instead of & wall’or fixed surface.* (wOy "~

Program manuab and applied
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ELEMENT

CUNCERN
NUHAER

235.0

235.7

235.8

235.9
235.10

23.11

[y

In-85-902-001

IN-B85-794-00)

IN-85-942-001

1n-85-973-003

e

IN-85-913-003

ECTu-3

PLANT

EMPLOYEE CUNCERNS FUR SUBLATEGURY 26500

APPLICABILITY

LUCAT JUN RS

.

LI

L]

HUN

L] X

DELETED
WBN

KPS X

WA G

i

REVISION HUMBER: 4
PAGE A-3 UF 5

COHCERN DESCRIPTIUN®

“MCC's elevation 772' in Aux. bldg. The 480 volt feed cabinets should
be lucked or in some way protected agafnst easy access to exposed bus
bars. Also, If the door is caved in, the hot bar s only 5% inside
the door. Directions: Unit 2 Aux. Bldg., 772 elev. (coming up
stairs from 757* ele.) go through door, turn left, then go down long
nallway on right through first set of doors (Now on Unit 1 side).
Tnere is a feed cabinet for each of 4 rows. Construction dept.
concern.” (NU) ‘

The M.0.Y. board cabinet (Elev 772°) has a 480V bus approx. 3* inside
the door which s not protected. The door to this cabinet is not
locked and the bus is energized. This situatfon has been reported to
the safety department but no action has been taken.* (HU)

“Problem exist in the wiring design in the emergency lighting system
in parts of the plant, especially the Auxiliary Building. Exasple:

' Emergency lights are fed from the 277 Volt lighting in the Aux.

Building on kY. 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 Vighting -panel in approx. A3R line, élev. 213, Aux. Bldg
and specific emergency light with this problem is located at approx.
ASR line on the westward stairwell, elev. 713, Aux. 8ldg." (HV)

“Plastic type flex conduit fnstalled between {nstruments and for all
floor mounted panels (Units | and 2) cannot withstand heat generated
in containsent and valve rooms. Cl stated a friend (known) said that
a)) such installations had to be changed at Sequoyah. CI could not
provide specific panel/conduit 1.D. #*s. Engineer (known) has been
contacted, as has Knoxville engineering, but no actfon has been

taken. Construction department concern. Both units. 1985.* (SR) J

*450¥ welaing receptacles located throughout the plant (particularly
Auxilliary Ufesel Generator Building) are designed to accept a maximum
wire size of #4 and a winimun of #6 wire. IVA has installed #2 wire
which creates a personnel safety hdzard.® (KU)

“Valve wiring circuits allow 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 W-2 control switch on the unit
control poard.* (SR)

" SH/N0/SS indicates safety related, not sately related, or salely siyuificant per determination criteria in the ECTG Program manual and applied

by TVA before evaluations.

20280-6  (11/23/87)




v CUNCERN

: ELEMENT  NUMBER

o

e 231.1 W1 -85- 100-008
i
. XX-85-122-024
-';
. XX-B5-122-025
| XX-85-122-0l0

XX-85-020-001

13
[ 231.2 Wi-5-100-021
- AY
K IH-t5-332-00]

- XX-85-020-00} -

PLANT
LUCAT IuN

WiN

v
3

BLn

BFN

S

WU

WoN

APPLICABILE(Y
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CUNCERN DESCRIPTIUN®

“Thermal overload bypass and- indication provlems iavolving Reyulatory
Guide 1.97. CI has no further information. Anonymous concern via
letter.® (SR)

“Tnermal overload bypass and indication proplems involvin
Guide 1.92. Cl nas no further inforamat ion, Anonymous Co

letter,”  (SK) o

'lhcrual ovcrload Lypass and indication problems iavolving Regulatory
Guide 1.97. Ui nas nou further information. Anonypsous concern via
letter,® (Sk)

“An LCN #59)) was issued at Sequoyah in 1979 that required a bypass of
the over-torque limit switches on certain limitorque operators. It

was recently discovered (3-4 months ayo) that this had not been

accouplished for SIS valve #332 and 333. Cl is concerned about ECN's
applicavility.to WEKP.® (SR} :

“Between 400 and BUO breakers were unacceptable set, EN UES practices
any attitudes concerning these breakers were poor. The Hatfonal
Electrical Code and good engineering practices were violated.® (SR)

“Linitorque valve operators are found without enough nargln to providé

Anamat Thane 2w iz ad Py Py -

for caergency operation. They are fused to protect aotor, not'the,
circuit. Example: EKCW valves in 5th diesel generator building are
fused at 5.2 amds whiie running curreat is 4§ anps. Generic to both -
units.” (SR)

An ELN 2592 was -§5sutd -at ﬂucyul 01979 that -eq&-usa - v)#a$5 oy
lhe uver-torque liwit Swltches on certain limitorque operators. It
was recently discovered {3<4 months agoj that this had not been

-accomplished for SIS valve #332 and 333. Cl is concerned about ECN's

S ST applicapility to wshP.® (sky ~~ oot
v Crs
‘ t2d. vELtTeu .
r\' 231.6 HI-85-0bu-Kuz HUN “IVA*s prublem witn gdSlng of current transformers has led to outages
5 of line end bus ties Lo oblain oil sasples and determine gasing
. condition.® (SH)
} M * CSR/NU/SS indicates sately related, nol satety related, or satety sigmificant per determnation criteria in the ECTG Program manual and soplied
W by TVA buefore evaluations.
! o Py ‘
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CUNCERN
ELEMERT NUMBER
241.) 1H-85~392-001
241.2 PH-85-003-003

JLH-85-004
241.3 XX-85-094-00b
241.4 BMP-85-00}
2800 ECTG-0

ﬁ AVTACHHENT A
EMPLUYEE CUNCERNS FUR SUBCATEGURY 26500

PLANT APPLICABILITY

LuCaTIuN SyN WM BFR BLN
Wwh X X X
WUN X X X X
SuN X X X X
BLN X X X X
SN X X X
BN X X X X

REVISION NUMBER: 4
PAGE A-5 OF §

.. CONCERH DESCHIPTION®

“Wnat would happen with the large number of electrical splices located
underground if the system becase flooded?

1. Would the splice hold up under long exposure to moisture?

2. If the splice failed would a safety-related problea occur?

3. Would a back-up systeam be activated?® (SR)

“Tne practice of terainating alodes and rectifiers without soldering

the wiring but only splicing by crimoing to the lead-ins needs to be
reevaluated for quality construction. Control room 757° elev.® (SR)

“Plud lugs have apparently been used for wmaking crimps on solid

conductors resulting in reduced current capacity for CSSC fire
dampers.” (SR) :

“Electrical terminations do not have low voltage megger tests.” (SR)

*lnstallation method of awphenol connectors on actuators of standby
diesel generator could contribute to unreliable operation of
diesels.® (SR)

*Corrosion of wiring through the the penetration, breakdown of the
sealant that {s potted around the conductors as part of the
penetration, resulting frowm breakdown because of the enviromment, they
either violated -- used the wrony one, wrong application -~ a
oreakdown of insulation, wrong application.* {SR)

x SH/NU/SS indrcates safetly related, not safety related, or safely significant per deteraination criteria in the £CTG Prograa manual and epplied

by TVA before evaluations.

26280-6  (11/23/067)
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ATTACHMENT 8

SUMMARY OF ISSUES, FINDINGS, AND
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 B to causes and significance in Table 3 by using the CATD number,
which appears in Attachment B in parentheses at the end of the corrective
action description.

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

0107A-R60 (12/01/87)




Issues

ATTACHHENT B
SUMMRY UF 155ULS, FINDINGS, AND CORRECTIVE ACTIUNS

’ Fuu SUBCATEGURY 20500

Findinys

REVISIUN NUMIER:
Page B-2 of 68

Corrective Actions

4

NANRARARARARRARAAAR

Element 234.0

SUN
(Not_to be evaluated)

= Access to Equipment

cilead S dosdon. o
esign resulted in {nadequaie

space for removal of a chiller wmotor
{wnich haa purned out} resuiting in

the need to cut out -a cable tray and
some hangers.

BFN

The evaluation team confirmed Ly arranyement and
cuomposite drawing review and by walkdowns that there §s

-congestion where all the chiller wotors are located.

6FN

dased on the findinys of Subcategory Report 30500
(Ref. Y.29), the general condition of malntenance

accessibility nroblom raculting

-,
-
5
-
=
3
e
3
-
>

SN

=
[=3
<&

Corrective action for this issue is
covered by Subcategory Report 30500,
Accessibility (Ref. 9.29).
lrn!n« 305 01 waN 01, 02,

and nn

(Mot to be evaluatedy s




issues

) ~ AVTACHMENT u
SUMMRY UF ISSULS, FIRUINGS, AND CORRECTIVE ACTIONS
fur SUBCATEGURY 26500

Findings

]

L]
o3
.
-?
.

REVISIUN KUMIER: 4
Page 8-3 of 68 -

Corrective Actions

ARRAARAAAAAARBRAAN

Element 235.1

RAAARRARRRRARANRAN

SQN

a.

WBN

29190-1

No means of disconnect provided at
480 V receptacles. Connect or
disconnect of plugs from 440 V
receptacles could cause flash burns
and other injuries.

Peripheral finding.

No means of disconnect provided at
480 V receptacles includiny
welding outlets. Connect or
disconnect of plugs from 480 V
receptacles could cause flash burns

and otner injuries.

(1/25/87)

- 480 V Power Receptacles Unsafé

SYN

a. Electrical Design Standard US-E-12.5.2 (Ref. 3.09) and
the mMaster Bil) of Msterials (Ref. 9.13) do not specify
the type ot wating plug to be used with tne specified

. receptacles. A field walxduwn Dy the evaluation tean

fdentified the use of Crouse-Hinds (C-H) recepfacles with

Appleton pluys. Uiscussions with Underwriters

Laboratories (UL), Tenn-USHA, and Uccupational Safety and

Health Administration - Construction Industry Standards
and Interpretations (USHA) indicate tnat this type of
product interchangeability is a general practice and no
safety concerns or problems have been identified. Based
on the construction of the assemvly, tne plug
manufacturer (nuo\cton) Msts it as an interchangeable
part with tne C-H plug. The interchangeability has been
widely accepted by the industry, and because of tts

SUH

a. Hone required.

“circuit-vreaking” capability it does not requ
of disconnect above the receptacle. The prese
installation of 480 V receptacles and wating p
acceptable and will not present any hazard to
safety.

B«h-é:

c
.

sithout specified wating pluys reguired by the
vc51gn Standard and the ruster vill of Miteriall, lnere
is no assurance that uuly acceptavle "circuit oeeaking”
plugs have veen purchased and used.

Wl *

a. The Watts Bar tuster Bill of materials (ref. 9.22)
specifies the type of wating plug or equal to be used
with the specified receptacles. A field walkdown by the
evaluation team identified the use of C-i receptacles
witn Appleton pluys. This type of assenbly is widely
accepted by the industry and because of its
“circuit-vreaking® capabilily it dues nol require o means
of disconnect above the receptacle. Furthermore, this
assembly fully meels the requirenents specified in the
tuster Bill of materials.

}%j‘a [TER COMPLETED
O L R A==

rattn? IVA revised the master blll of l
materials to specify acceptanle mating

uqs. 825 8l 009, 824 870612 0V10].
CAlDS 0} an

WUN

a. Hone required.




 ATTACHMNT 8
SUMMRY UF ISSUES, FINUIKGS, AND CORRECTIVE ACTIONS

FUR SUBCATEGURY 26500

REVISION HUMSER: 4
Page 8-4 of 68

Issues Findinys Corrective Actions
Element 235.1 - bFN N BFN
a. HNo means of disconnect provided at 4. The Browns Ferry Master Bill of Miterials- (Ref. 9.31) 4. Hone required.
48D V receptacles. Connecl or specifies the type of nalnn? pluy or equal to be used
disconnect of plugs from 480 v with the specified receptacles. A field walkdown by the
receptacles could cause flasn burns evaluation team identified the use of C-H receptacles
and other injuries. with Appleton plugs. This type of assemdly is widely

accepted by the iadustry and vecauce of ite
accentied Ly the adustiry and Lacause of iS

cnrcuit nreaxing Cdodblllty it does not reyuire a oeans
of disconnect above the rm.t:ul.dl.lc. rurlllennure. this
assembly fully weets the requirements specified in the

taster Bill of Miteriais.

BLN BLN Bto
a. HNo means of disconnect provided at a. The BLN ruster il of rutcrials (def. 4.36) spcclfies a. None required.
480 V receptacles including Ahe type of mating piug or equal to be used with the . “
welding outlets. Connect or specified receptacles, A field walkdown by the
disconnect of plugs from 4tu v evaluation tean identified tne use of C-H receptacles
,,,,,,, receptacles could cause flash burns ~ with Appleton and Russellstoll pluys. -This typeof
and other anurles. assembly §s widely accepted by the -industry, and because
] of its "circuit-breaking® capability, it does not require
- a means of disconnecl above the receptacle. Furtherwore,
e this asseswly fully meets the requiresents specificd dn
the, Master til) of -materials, g
AARRARARARARRRARAR ¢
Element 235.2 - Exposed 4uU V Bus at Panel Top ) -
i.t..it.lillltitit .
a. Top of 480 V shutdown boards are a. Based on the evaluation conducted, it was determined that 4. Hone required.
open at conduit (cable) entry. construction specifications reflecling design i
S requirements were observed in o walkdown (Ref. 9.47) to I
,,,,,,,,,, be correctly jmplemented at SyN for the Concern L
identified. The sealing requircuents ore specified in l
_ Genera) Construction Specification G-40 (kef, 3.20) &4 =~

Electrical besiyn Standard US-E1.3.1 (Ref. 3.05)

- {"Electric equipment reyuired for safe shutdown-of the - - - - - - - - - - - oo oo oo

unit and subject to dripping condensation, water spray or
Jet impingesent shali pe vrotecied luy shielding,
sealing, pipe yuards, etc.J Lo minimize damage to
redundant equipuent™)

a_—
29190-11 (b /07)
) -




] - ATTACHMENT B REVISION ER: 4
SUMMARY UF ISSutd, FIWDINGS, ANU CURRECTIVE ACTIONS Pagésags ﬁgﬂga
FUR SUBCATEGURY 26500

- lssues Findings Corrective Actlons
Elesent 235.2 ~ WBN WK YN
-, a. Top of 4BO V shutdown boards 3. US-E1.3.1 ana Specification b-40 Indicate tnat openings a. HNone required.
’ {MCCs) are open at conduit for conduit entry are to be sealed or protected to
e (cable) entry. preveat water from dewpping above, MHowever, engineering

did not provide detarls for moisture-and dust seals of
cable entries into panels, poxes, etc., wnen cut-outs

x (openings) are required for cable entry. Therefore,

. Construction 4id not have gutdelines for closure of the
] ‘ openings, and Quality Control (UC) did not nave an
inspection i1tem to ensure compliance. However, WBN has

corrected ts problem by incorporating ECNs 582) and - l
. . Su22 {def. b.04) which closed and sealed the openings and
- added a closure detdil to design drawing 45H2uZ-2.
.. . . (Ref. 2.03). Tne evaluation team verified the proper ,
. ‘ : sealing of conduil entries by a walkdown (Ref. 9.48).
N BFN . HFN BFN
. a. The top of the 480 V shulduwn puoards a. Un Lhe basis of the walkdown conducted {Kef. 9.49), 1t was 4. TVA nas 1ssued CAQR BFPBI024Y (Ref. 5.23)
Tn {motor control centers) are determined tnat, for the most part, top entries into which recosmends corrective action to
S open at conduit (cable) entry. cavinets such as motor control centers, shuldown boards, mivasion of Nuclear Engineering (DNE) to
. . and switcngears were properly sealed. However, the three issue an ECH to provide details of
) instances where tms requirement was not satisfied could sealing top cable entries. l
- ) pe attributed to a lack of specific details provided by {CAID 235 02 BFN 01)
% vS~£1.3.1 and Specifiction G-40 for sealiny the top cable
. entries wato cavinets.
BLN i LN BLN
-~ a. The tops of the 480 ¥ shutdown boards a. buriny the walkdown (Ref. 9.50), it was vbserved that a. Hone required. l
(motor control centers) are cable 4access openings at the top of. the shutduwn boards
) open at conduit (cable) entry. were either temporarily covered (unit 1) or not covered

at all (umt 2). Bellefonte is currently under

construction, and theretore, no hmnediate requirements
. exist for permanently sealiny these opeaings. However,
future safe operation of the plant will reguire the
mnstallation of permanent seals per existing procedures
(uS-E1.3.1, Specificativn G-40, and Drawing oGROB50-KU-3
(ref, 2.09). It was verified that Urewiny SGHUBSD-RY-3
“ provades adequate detail for conuuit entry sealing.

5 2919D-12  (11/25/87)
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ATTACHRAT o
SUHMRY. OF 1SYUES, FINDIHGS, ANU CORRECTIVE ACTIUNS
FUR SUBCATEGURY 26500

REVISIUN KUMIER:

Page B8-6 of 68

Issues Findings Corrective Actions

AARAARRANRARRARARA :

Element 235.3 - Hand Switch Location Violates Reyulatory Requirements :
ANARAARARAAARAARAR
SuN SUN SN
{Hot to be evaluated)
WoN Wk oA
a. A person operating a valve froa a 3. A walkdown (Ref. 9. 43; was nerfurmed of local control a. HNone required. l

local control station, {.e., a control. stations fur a sample setl of valves including sysiems o3

station adjacent 'to.or in close proxiaity and 72. Each control station provides local control of

to the valve, cannct see the valve being up to three vaives, The evaiuation team observed tnat

operated at some locations. This is these valves were not always visible to control station

considered to be a violation of -personnel; however, all stations had adequate controls
regulatory requirements. and position indicating lights that clearly ldentified a
particular valve.. The “evaluation teaa coul
P
ui [}

anu ‘nnnenuxr(nc in the current design

gu

iy iew €5 N wad Lurvine

The team found thal. o
o Tne local control stations are adequately furnished
with controls and indicativns. “No violations of

stations. Each station controls valves of the sase

train.

re are no reyulatory requiremenis that require

e s to be in the direct Vine of sight of their
ol stations.

hae
e
1

av
con

©

v

O €

o Valves controlled from a rewote control rooa and
valves .in *not* areqs cannot be in tne direct M

ne of

slght of their respective ‘cuntrol station.

o for uersonnel safety during maintensnce, the current
""" S design aiiows tne power supply to the valves to be

disconnected at the motur control ceater in accordance . . . . ..o

with established tay-out procedures.

{def, 3,15) did not reveal any violation of regulatory
requireuwnls.

/81)

‘o A review of tue rélevanl cluarance 9roc;dure
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ATTACHMNT U
SUMMIRY UF ISSUES, FINDINGS, AND CURRECTIVE ACTIUNS
FuRr SUBCATEGURY 26500

REVISION HUMBER:
Page B-7 of 68

4

Issues Findinys Corrective Actions
Element 235.3 - UFN uFN UFN
{Not to be, evaluated)
BLN uLN . BLN
(Mot to be evaluated)
ARNARAARARARANANAN
Element 235.4 - Exposed HY Cadble Routeu Without Raceway
AANARRRARARANAAAAN
S SUA “ SuN
a. High voltage cables laid unprotected a. Ine concern that nigh voltage cables are lying unprotected a. Hune required.
around the edges of rooms could aruund the edyes of rovoms could nut be confirmed at SQN.
suffer damage to insulation. The evaluation revealed that safety standards (Hefs. 3.27
Flooding in such a situation way and 3.55) and nousekeeping requircments (Ref, 3.16)
pose a personnel safety hazard. conforming to industry standards have been issued, and .
' are being monitored and enforced vy the SQit Safety Staff.
. During the field walkdowns (Refs. 9.43, 9.44, and 9.45),
the concern that cavles with dawsyed insulation lying in .
flooded areas may present a personnel hazard as’
- discussed, could not be verified at SQU since temporary
cables were not lying on floors and thiere was no evidence
of floudiny.
WaN WBN (L
a. The insulation of higﬁi#oltcge cables a. The concern that high-voltage catles are lying a. HNone required.
1aid unprotected around tne edyes unprotected around the edyes of rovws could not ve ”
of rooas could suffer damage. confirmed at WEK. Tne hign-voltaye cables referenced in
Flooding in such a situation way the concern were identified by o WUN
pose a personnel safety hazard. Investigation/tvaluation Repurt as 230 V aud 480 ¥

temporary construction cavles. To promote safety and
prevent the occurrence of such problews as cited in the
ewployee concern, TVA lias in place safety standards
{Refs. 3.28 and 3.55) and housexeeping procedures

. (kef. 3.14) conforming to industry standards. The
evaluation tean verificd that the procedures include
documentation and filing of recurds of periodic
housexeeping inspections. Also, these requiresents are
beiny monitored and enforced by the WuH Safely Staff.

29190-11  (11/25/87)
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SUMMARY UF [35ULS, FINDIKGS, AND CURRECTIVE ACTIUNS
FUR SUBCATEGURY Zo500

Issues Findings

REVISION NUMIER:
Page B-8 of 68

Corrective Actions

4

-Element 235.4 - WBK (Continued)

The concern that cables with damayed insulation lying in
flooded greas may present & personnel hazard could not be
verified ot WUN. Uuring a walkdown of Units ) and-2
(Refs. 9.39 and 9.4b), the evaliation tean found no
instances of unprotécted temorary cables on the floors,
and no evidence of flooding.

g
x
%

(Kot to be evaluatea)

HEN WBN e e e

a. High and low voitages located in the a. Voltages in the control bux for the control rod drive
control rod drive motor generator (CRD)_motorrgenerator cooler are 48U Vac and 120 Vac.
cooler contro) box make the control Also a'120°Vac/24 Vac transtormer that cuntrols the

wall-mounted thermostat is mounted In 4 separate box
attached to Lhe outside of the control box, The
insulation for cacii conductor-in-the controi box is rated
at the nighest voltage, i.e., o0 Vac, 1n accordance with
tne hiationai Electrical Coue (ref. 4.01). T

box unsafe when carrying out
required maintenance- functions.

reveal any deficiency in the design or construction. of
"""""""""""""""" the -control-box-for- tie LY wotor -generator cooler as
described in the employee cuncern.

_0 Tne iU motor generator cooler control box was

o a designed and wanufactured in accordance with
applicable industry standards.

BFN

ULN

HUN

a.

None required.

A review of design docusents (Ref. 7.10) and a walkdown
inspection perforumed by the evaluation teamdid ot . . . . . . . . . . . L

RARRARANRRAARAARER

Element 235.5 - Low Voltaye and High Voitage Terwination
AARRAAAANRARAAARARN T
SQN SUN




_ ATTACHMNAT B
SUMMIRY OF 1SSUES, FINUINGS, AND CURRECTIVE ACTIUNS
fUR SUBCATEGURY 20500
Issues Findings

REVISION NUMIER:
Page 8-Y of 68

Lorrective Actions

4

Element 235.5 - WBN (Continued)

o Voltayges cun Le distinyuished by wire tag nusbers
wnich a maintenance wurker would use to identify the
circuit being wurked on in conjunction with a drawing
peraanently affixed to tne door.

o There are no industry standards or recomsended
practices that require any specific form of voltaye
identification for voltayes up to 600 V. According to

* the Hational Electrical Code, voltages up to 600 V are
. considered "low voltaye.” Barriers are required only
if voltaye levels avove LOU V also exist in coumon

enclosures.
b. Thermostats are improperly mounted b. A review of the weao (Kef. 4.20) and ECHs (Ref, 6.20) b,
on equipment instead of on a wall or shows that tne theraostats were iuproperly installed as
fixed surface away from the control box indicated in the employee concern. However, the problea
to monitor ambient air temperature. has been acknowledged and the thermostats have been
: properly relocated. Current location satisfies the
followiny:

o Trane Company drawings and instructions show the
thersostat mounted awdy from the control box,

o tood engineéring practice requires the thermostat to
be mounted on an independent Structure in free air,
not influenced Ly equipaent or an enclusure such as

the control box,
BFN BFN BEN
(Kot to be evaluated)
BLH ‘ BLH bLN
(Hot to be evaluated)

RARARARANAANARRRAR

Element 235.6 - 480 V Bus Inside uUnlocked Panel boor
ANNRARRANAARAARASR

SUN SyN Sy
(Not to be evaluated)

29190-01  (M1/25/87)

Corrective action is complete, accordin
to ECNs 6068 and o069 (Ref. 6.20)

0 |
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SUMMARY OF I53ULd, FINDINGS, AND CORRECTIVE ACTIONS Page B-10 of 64
FUR SUBCATEGURY 20300

4

Issues Findings Corrective Actions
Element 235.6 - WBN BN wiN
4. The access door to the .incoaing 4. As verifiea by walkdown-inspection (Ref. 9.51), the a. None required.

feeder cables in the 480 V motor
control centers should be properly
constructed and locked or protected
against casy access.

b. The bus bars inside the 450 V motor
control centers are not protected.

D. The motor cuntro) centers are standard ITE design for b. HNone required,
tnis type of equipment. The desiyn is: in agreesent with
applicable industry standards and code (Kefs. 8.01, 8.02,
and 8.03). Therefore, uo additional protection of bus
bars dnslde tie aotor cuitrol centers is required.
BFi BFN
BLN ULN

BLN:
(Not to be evaluated)

access door ond bus Dar desiyn and construction are in
accordance with the dpplicavle standards (xefs. 8.02 and
8.03) and code (Kef. B.uly. Furthermore, current N
procedures for equipment access containea in A1<2,)2,

Cledrance Procedure (Ref. 3.15), including the warning
sign pusted on the access dour, are intended to ensure
that only authurized personnel nave access to energized
equipacit. T bus arranyusenis ‘were observed during
field walkdown (Ref. 9.:!? ’




ATTALHENY B
SUMMIRY UF I550tS, FIRUINGS, AND CORRECTIVE ACYIONS
- FUR SUBCATEGURY 26500

Findings

REVISIUN KUMBER:
Page B-1) of 68

Corrective Actions

4

b Issues
v
" AAARAARARRDARARARR
- Element 235,7
. » ARRAKARAARRRARAAAAY
w2, SUN
% 2 (Not to be evaluated)
ST, .
" & a. lmproperly designea wiring for
L emergenCy lighting system will not
. allow emergency lights to be
U activated 1f one of the hot legs is
e lost.
W
;
-
: .
: BFN

= .~ {Not. to be e}aluated)
8LN -

J:' (Mot to be evaluated)

A5 aen-1 (W/2ssen)

- kmergency Lighting lawroperly Wireu

SuN

WEN

a. Tne evaluation team reviewed the related design drawings
(Ref. 2.11) and tne associated TVA mesw (Ref. 4.27), and
verified that the self-contained battery-powered
emceryency lights in the auxiliary building are connected
phase-to-neutral in a 208/120 vac, 3 phase, 3 pole
circuit which also supplies the norwmal 208 Vac lighting
systew, Failure or fault in any of the three pnases in
any circuit would trip the J pole brecker, thus
activating the emergency lignts cuanected to that
circuit. Should a single-phase open-circuit failure
occur without the breaker tripping (ewployee concern),
the current design configuration allows one-third of the
lights in that circuit to rewsin on. Tue illumination

level under these conditions is adeguate for an emerzgncy
.0

exit, in ayreement with FSAR Section 9.5.3 (Ref. 1
Tnerefore, activation of the emergenacy lignts is not
required.

BFN

LN

Syn

WoN

a. None required.

BFN

LN
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SUMMARY UF ISSUES, FINDINGS, "AKD CORRECTIVE AUTIONS Page B-12 of 68
FOR SUBCATEGURY 26500

Issues Findinys Corrective Actfons
RAARRAAAAARNRANRRAY
Elm Y . - *
““"“r.lhfgfz?“ PVC Jacketed Flexible Conduit
SUN "SUN SUN

3. Plastic flex conduits installed in
containzent and valve rooas are
not nualif!ed for uce because of

the heat generated in the
{4

a4 had o abasacd s
and had to be changed a

a. Plastic flex conduits installed in
containzent and valve rooms are
not-qualified for use because of
the heat generated in‘these areas.
ALY suchinstallations had to be
changed at SQH.

WULYUSVY - Ul T TLTJALAGRTY lchlulc Luuuu 13

@ e MS I IR ty
contalnuent without substantiating the repson rosourge he existlanE'F%' edﬁf,\y .
for the conclusion. In addition, radiatifn and ﬂg ° g".ponduit !‘?insi:? contmbThe
tewperature tests were perforwed by yle anorator =¥ ]/ > calculatiog witT pTBte
(Ref. 9.24) and Tva, (Ref. 9.00) respectifel 5N ReRarrzorsre—tente~a3od-Squ-0t L,
demonstrate the acceptability of PVC-jacketed ¥ _ggm_ - —

condult used inside containment. MNone of the documents

and tests perforsed singly mekes an adequate éssessoent .

of me acceplability of PVL-Jacketea flexlble conduits
taking into consideraiion the envnromenul conaluons

a. The documents reviewed (Hefs. 3.2

1, 4
5.11, 5.14, 5.10, 2.04 and Y.09) dlsc

zﬂnn.xru n‘ DUL_i.rvatad £Va.in)..

-inside containment.

b. There is an inconsistency between ‘the. docﬂxmgg ﬂ"" E?\‘&. ﬁ? gagns L
referenced under (a) defining the purpose il ita, R 5 II be
- edt tan

Jocket as-a beta radiation shield for ¢ abje qualification.- revéeued and

I S S rl..\lfnﬁe copdl

WBN _ o e e N
) WEN
. P¥C-jacketed flexinle conduit was used on 17 fnstrueent -
racks furnishea by contract 72033-928u00, 15 instrunent a. Ine corrective actfon plan lndicates that
racks are located inside the-containment and two - - - - o credit-§s teken-at-NBH- for the
instrwnem. racks are Iocated in tne main stean valve PVC-)acketed flexible conduit for

~qualifying class 1E cables and equipaent

rooms {H3ViK).
and, therefore, the PYC-jacketed flexible

The documents reviewed (Refs. 3.21, 4.12, 4.22, 5.09, " 7 conduit for inside containment and MSVR
5.10, 5.11, 5.14, 5,10, 7.04, and Y.25) discuss the use .~ _ use does not require environmental = =
and adequacy ofquc-jacketud tlexible conduit inside the qualification. Review of the Ey cable
- - - containment ang-the-MSVR, la addition, radiation-any - - - - - binder by the evaluation team confinmed - -
temperature ‘tests were' performea by Wyle Laboratories this because no evidence was found that l
© o (Ref. 9.24) and TVA- (Ref. 9.0b), respectively, to =~~~ ~ tne PVC jacket on flexible conduits was

demonstrate the acceptability of PVC-Jackql;drﬂeuble
conduit used inside the containment and the MSVR.




Issues

ATTACHMANT 8
SUMMRY UF [SSUCS, FINuINGS, AND CURRECTIVE ACTIONS
FUR SUULATEGURY 20500

Findings

REVISION HUMIER: 4
Page B-13 ‘of 68

Corrective Actions

Element 235.8 - HBN (Continued)

[

b. Peripheral finding.

LTI

BFN

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

29190-1)  (11/25/87)

Hone of the docusenls and tests makes an overall
assessaent deswnstrating tne aduquacy of PVC-jacketed
flexiple conduit used inside containment and the MSVR.

b. In addition, during the review of various eavironmental
qualification (EQ) cable pinders, it was noted that for
signal cables (LY binders CABL-005, UGUb, LUB, 012, and
OI?; Ref. 9.25), the “demonstrated® radiation dose does
not wmeet the *specified* radiation dose. This fact is

recognized as an open item and qualification deficiency .

in the respective EY binder. With the exception of EY
binder CASL-U1?, this open qualification issue has not
been addressed in tne other binders referenced above.

UFN

a. Tne documents reviewed (Refs. 3.21, 4.12, 5.14, 5.lo,
6.21, 5.2¢2, 7.04, 9.0o and Y.24) and the evaluation
performed demonstrate thal tae installed PVC-jacketed
conduit in the drywell is acceptadble.

b.

BFH

a.

considered for the environmental
qualification of cables at WbN. Taking
this into consideration, the evaluation
team concurs with the response in the CAP
and with the conclusions for WoN provided
in QIR EQPB6032 [87) 860328 250}, QIR WBA
EYPLoV46 1871 85042y 250), SCR WBN
EEBB548 K2 | BA3 860522 908], and
disposition memorandua frowm Raughley to
Tuose Listed dated 05/07/80 {843 860522
907). As indicated in the CAP, QIR WBN
EQP8E046 will be reviewed and modified as
required to be consisteat with the
Sequoyah £Q progras. Cowpletion of this
effort is not required before HUN Unit |
fuel load. (CATU 235 U8 WuN 01)

lne corrective action plan indicates tha
all open items are identified and -
docunented. These open items have also
been evaluated and the responsibilities
for resolving them have been assigned.
Those responsible have been notified that
resolution of these ftems is needed
before Unit Y fuel load (vefer to

it. B. Bounds memo to M. C. Brickey,

K. A. Cruikshank and P. D. Me:tcalf [B26
870223 018)). Furtherwore, résolution of
all {tems requiring completion before
Unit 1 fuel Joad will be resolved and
documented in accordance with WUEP-LP
43.0b. HWBEP-EP 43.06 will revlace
WUEP-SEP 82-02 and WBN-EQP-01 and will
control the environmental qualification
prograsm and-the resolution of open

itens. (CATD 235 08 WdN 02)

None required.




Issues

ATTACHMeNT 8
SUMMARY UF [SHUES, FINDEINGS, ARD CORRECTIVE ACTIONS
FOR SUBCATEGURY 26500

findings®

REVISION KUMSER: -4
Page B-14 of 68

Corrective Actions

Element 235.8 - BFN (Lontinued)
b. Peripheral finding. b,

i {Hot to be evaluated} —— - -~ -

29190-12 l'an o

In adaition, ducumeatation was not available to
demonstrate that the PVC jacket is not required for
establisnhing environinental qualification of the cables
used in the drywell at 8FN.

BLN BLN
(Not to be evaluated)
RRARARARKRRRARAREAK
i Element 235.10 - 480 V Power Receptacles Use of Incorrect wire Size, Unsafe
ARARARNREAAARAARAR
- SuM Syn
" {Hot to be evaluated)
WBN BN
a. There is a personnel safety problem a. Wil specified in the WiN Master-dill of Haterials
because of !he*“!acerrect‘(!arge., {Hef, 9.22) aond in 0S-E12.5.2 {Ref. 3.0v) Crouse-Hinds
wire used to supply the receptacie. “type AEulodu a oV v, o0 amp, continuous rated 3-wire,
4-poie receptacie with a pressure-type pin. Tne inside
dismeter of the opening for the wire termination is
U.312 inch (Ref. 9.92). Tne outside diameter of a #2
copper strand wire is 0.¢92 inch (Ref. 8.Ul). Tnerefore,
the pressure-type pin is adequate for terminating #2
wires.
m auauwn. no persomlel sclcly nazard has been
,,,,,,,,,,,,,,,,,,,,,,,,,, identified as all the cospunents 1n the circuit are
a . adequately sized and protected. (#2 wire is rated at
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, J0) wap [Ref. DS-E12.1.1) LRef. 3.08]).
rated at o0'amp and tne protective devices are 70 and
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 100 anp bregcers. tach 10U amp breskur feeds up -
receptacles.)
BfW L BFN B B B ~ }
(Not to be evaluated) = = I , , _ _ .
BUM . BLN . _ , , _ _ ,

b. -Verification by analysis, included in the
EQUP (under SCR BFN EQPBEOI, R3)
(Ref. 5.22), that no credit is taken for
beta radiation attenuation by the PVC
Jacket of flexible conduit, based on me
Wyle Report furnished under Contract
TV-56021a anf a 24\

-2 Tese JekTje

(CATL 23508 BFK 01) .
BLN

Receplacles are

BFN

BLN

S|x,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Corrective Actions

AARRANARARRARRAANANN

Element 235.11

ARRAARRARBSARANANRN

SyN

a, Control switch malfunction causes red
and green indicating lights to pe
dark or partially illuminated.

29190-12

(11/25/817)

SyN

~ Malfunction of Westingliouse W-2 Switcn

a. Control switch malfunction, through the sneak circuit
patn inadvertently introduced by iwplescntation of (€
Bulletin 8U-20 {ref. 2.12), caused the valve position
indicating lignts to be dark or partially illuminated.

In audition, during the investigativn tne evaluation team
fuentified the following findings:

[}]

Althouyh a proposed revised response was attached to 4
TVA internal memo (Ref. 4.02) eliminating the option
for replacement of the vriginal W-2 switches witn new
W-2 switches, no evidence could be found that a
revised flnal -response tu NRC IE Bulletin BU-20 nad
been submitted to the NRC. Also absent froa the
record ore documentation of an vption that was
exercised, the replacement of certain of the oriyinal
W-2 switchies with new switches manufactured by
tlectroswiteh, and a final revised response to the NRC
describing this replaccuent.

Concurrence by tne TVa-Sequuyah Task Force for Keview
of Black and Veatcn Findings 112 (Ref. 9.02) with the
final evaluatiun by TVA EEB could not ve found. The
absence of concurrence is not considered significant
and vequires no corrective actiuvn,

Tne TVA Yuality Hunageuent Staff (gHd) report in 1y8b
{Ref. 4.28) noted that ECH L5yl (Ref. ©.02) had not
been closed indicating the possioility of additional
desiyn 4and construction work. The evaluation team
could finu nu documentation cunfinuing completion of
construction work or of closure of the ECH.

SUN '

a. lvn'g corrective actions to address the
findings are as follows:

-0 TVA will evaluate the problems below and,
if required, will submit appropriate l
response to the KRC:

- Reversal by Westinghouse of its
position on corrective action as

discussed in TVA memo from Raulston to
Mills |NEB 820405 266] (04/05/82)

- Replacement of W-2 switches with
switches manufactured by Electroswitch.

{Calu 235 11 Sy O})

o VA will:

- Establish as-desigued
as-construcled




4 am omoy ew

o

wa

) o AllacHnl 8 L REVISION RUMBER: 4
SUMMARY UF ISSULYS, FIRDIHGLS, AnD CudRECTIVE ACTIUNS Page B-1b of 68 v
" FOR SUBCATLGURY 20500
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Element 235.11 - SQN (Continued)
o Ine wiring chenye to the indicating lights and the 0 TVA will issue-SCR SQREEBB7Y2 to
- later correction of tne snedk circuits in indication address the following CAQs: I
wiring were significant Conditjons adverse to Quality
(Cays), wnich should have required NCR?JQ_NCRS‘ - Malfunction of Hestlnghouse H-Z
could ve found by the evaluation teanm, - a-uu.m:;. 1o n. Yot din

(-3

[+

Ivene

A
“ EiEg £¢ E ? !ﬁi‘gﬁ ié!;on wiring
H B 4% ﬁ"' tiffed by Hlacli
] BATE:

There are discrepancies in tie count of We2 switches
found Ly comparing several listings: ECH L4591
{Hef, 6.U2), the TVA list (Ref. 9.5}y

There is no evidence |

Iistings used in the IE Bulletin Yok
a basis for design have besn consisk

* S oqupien:
or thet all H-2 switches requlring llmnges nave been & ign

x.l‘.n LY 1 baloa alaa

dentificd and their circuits Lurrcrcdjhi: B‘l‘% gaﬁn‘t.

s of the

7‘(?"@6"98 ?»:? b\wumnu:q

applicabl

o, A0 program was foun

I
recurrence of the proolem in the
circuit modifications required us
switch spare contacts or spare W-:

| -’a PR

-uu!’ﬁlﬁlﬂ Bl e

path.  {CAlD

o Hawithodd mﬁﬁvﬁﬁ_—l‘ﬁﬁﬁj'
‘S‘“‘M ;{-"g'\ Q at%.'{\? Hctdryplunagnt drawing t
fow mﬁ VJ bg{

. ﬁﬂ&“ﬁ&:ﬂ?'ﬁﬁ“ﬂ”

ion o circuit pat

SQM l.q/

ntro

(c:ﬁu 73

N

switch cm_ﬁ with a sneak cnrcu1L _
TSy o+

[}

S.
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. Issues Findings y,i;f}‘ecuve Actions
% - . P~ |
“" N ’/ "_(t’ =
2 Element 235.11 - SQN (Continued) s

e
VA indim thyt the corrective actions are
yéh eflepdlsfok CATD 235 11 SQH U5 which

“@_?ar » \This is documented fn TVA

-0l datey march 31, 1987, which.

ot pro\ide? qs! b t\ the CAP. The revised

. 1sq‘brovides for \pe following TVA
correat fve actio%‘o{fb by comnleted before

) restar\: )

. of the possitNe\failure mode of\the
N H-2 switches ayd\the effect on c\ntru)
) . board status liyhdk indication.

L 29190-11 (V1/25/87)
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Corrective Actions

Element 235.11- WBN WiN

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

a.

a. Lontru) switcn malfunction, throuyh the sneak circuit
patn inadvertently introduced by implementation of ECH
336 (Kkef. 0.02), caused the valve position indicating

liynts to ve dark or partially i}luminated. Althougn
tnis ECN, as well as subsequent corrective actions

e

descrived velow, wds directed al resolving the problems

ident ifiey in Mo

1€ tdallotin ml-h\

- wlsrle sl U

the avaluation team

sHt CVarwas

has identitied tne following uulsldndlng jssues:

u

Iva's Task Furcc Report (Ket, 9

The last response Jetters to the NRC regardlng

IE Bulletin BU-20 are deted June 2, 1982 (Ref. 2.01),
and ferch 3U, 1985 tef. 2.18). [Inese letters provide
IVA cousitments to cowplete corrective actions on 67

we? SwilChug per unit by Uctuber lua,  Sungeauunt TV

..... Sy ent --‘

inlurnal wenos (Refs. 9. Ju ang 4. Jl;. nowever, -
l"ulLdlL l"L nuuber of 3Hlltuc> and tie fﬁﬁplctlun
date have changed. However, no records were found

that- the NRC has been adviseu of these cnanges.

la) on the Black and

~ Veatch (bsY) Finany Report rliz (Ref, 9.02) regarding
__tne_snesk circuit indicates tnat awditications per
ECN 3Juu (Ret. o.U2) uid not satisfy licensing

“gircuit probien.”

requirescnts. According to tnis IVA report, 28 -valve
contru) circuits were identified as n«ving the sneck
Altnuugn inis conditivn was - -
corrected for 28 valves in ECNS 459] (Ref. o.11) and

T 45Y¢ (Kef. 0.12), the evaluation team cunsiders the

_ rewurs to correct tue problem as significant.

Huwever, no nonconforwance or significant condition

KN

a.

TVA's corrective actions to address the

findings are as follows:

0

repurt. (3CK) could pe founa by Lhe evaluation tedn.

Ine evaluation team notes Lhat SCR WuktEBBbZo

{Keds 9.55) anu PIR WUNEEBUS33 (Ref . 9.54) were -issued
for siwmilar wodigications performed under eCN 3640 for
six aduitional valves.

' '

TVA indicates that the actual number
of switches requiring modification per
the intent of the bulletin was not a
required response. -However, this

aumher wac lnrnrrertlu stated as 62

per unit in the June 2 ISUt letter.
The iatest expected coapieiiun daie
was forwarded to the NRC by TVA letter

dated Septesber 16, 1985. lowever,

expecled. TVA*s corrective actions
are the issuance of PIR WBNUBPS2IS
(Het. 5.24) and another submittal to

tha wut
LHE inL.

(CATD 235 11 WuH 01).

TVA indicates that the sneak circuit
problem was analyzed by engineering
desiygn and determined not to require

the initiation of an KCR. This is
documanted in the Test Deficlency
Report PT-301 Form 3. The test

uel lcu:ncy I'BPOI"( was lﬂe udblb lUl"
initiation of ECNs 4591 and 4592

(Refs. 6.11 and 6.12). The problem
time, and circuits for systems 1,

and 62 were aetermined to aeed . . . | .
correction. In addition, PIR
HENWBPB276 hias been 1ssued to correct
documentation related to this :
probivm. ~(CATD 235 Vi wWBN U2)

——
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5

Corrective Actfons

remra ¢ wet

29190-12 (11/25/87)

Element 235.11 -~ WBN (Continuea)

0 The evaluation teom could not establish that TVa's

review sud besis for uesiyn wodifications to weet 1t
Bulletin BU-20 cunmituenls neve been adequately
documented tu demunstrate thet all w-2 switches with
satety-related opplications are identified fur review
and appropriately smodificu. h vast aitference exists
in the nusber of switches ortginally identified in TVA
mewo 0ated Uctober &3, 19uv, from J. A. Raulston to
L. M. fills (Ref, 4.01) anu in ECH SsUb (Ref, 6.U7).
Tnis wenw jdentifiea 4o switcnes wnereas ECN 3406
(closed by Enygineering 10 1983) cuvered only 60
switches. Tuis difference is still significant even
when considering tnat sowe of -the 13b switches have no
electrical function in tne neutral positions, and,
thus, mwonitoring of the contact {is not needed.
Furtnerawre, calculation E27u85udleo], issued on
August 23, 1485 (Ref. 7.Uo), documents only the main
cuntrol board W-2 switches reviewed .for moaification,
towever, there are discrepancies between the switcnes
snown in the calculation any those showa in the
October 23, 1980 mewo. la audition, the calculation
identifies by switches for Unit 1 and 33 swilches for
Unit 2 that have been wodificd, whereas ol switches
per unit are ideatified in tne June 2, 1982, letter
from TVA’to the NHC (xef. ¢,01). No ducusentation
could be found to Justity the differences or to
establish tnat W-2 switches lucated outside the main
control board have been reviewed.

finally, the evelustiun teas could not establish that
an e¢ffective TVA proyram exists to prevent recurrence
of the snedk circuit provlem if spare w-2 switches in
stock or spare neutral position contacts of existing
switcnes were required 10 be used in tne future. The
evaluation teas nules that tne indux sheet of contact
developuent drawing 4sudu (Kef, 7.12) does provide o
caulionsry nole on waking woditications to W-¢ -
switcnes; however, no specific guidelines are included
for preventing sncsk circuit patns as discussed in IE
Information Hotice uZ-ul {rKet. 2.14).

o TVA indicates that PIR WBKNBPHB776

(Ref. 5.24) has been initiated to
define and resolve the problem in this
CATD as wel) as §n CATD 235 V1 WBN O).
{CATU 235 11 uBN 03)

IVA indicates an ECH will be initiated
to supplement the cautionary note on
the switch development sheet of
drawing 458640 by adding a reference
to 1€ Information Notice H2-01,

{CATD 235 11 wilN u4)
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R Issues Findings Corrective Actions 1
‘ ! ' ~ K |
i Element 235.11 - BFN G BFN |
- " 2, Control switch malfunction causes red -a. Hrowns Ferry does not use Hestinghouse type W-2 control- 4. None required. |
and green indicating lights to .dim or switches (the subject of IE Bulletin BU-20 and the Black |
. to go out entirely. any Veaten Finding, F112) in sarfety-related applications. |
. |
“ . BLN BLN . BLK |
. . |
- a. Control switch malfunction causes red 4. BLN does not use Westinuhouse type W-Z cuntro) switchec a. None required. |
) and green indicating lignts to dim on the unit contrul boarg (the subject of IE Bulletin |
. \ ar to go out entirely, ° BU-20 4ng tne slack ond Yeatch Finalay F112). These |
5 . switches are used in safcly-related low-voltage ‘
switchyedr boards, but the appiications do not require ‘
s use of .the switcnes® neutral position contacts. Also, a
note has been added un the luw-voltage vendor drawing ‘
o (Ref. 7.19) to prevent future use of the neutral position
Lo contacts. ' . ' - ‘
' I
.} 1
M . ‘
. ‘ .
: ) ‘

-

.
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REVISION NUMBER: 4
Page 8-2) of 68

r.
Issues Findinys Corrective Actions
RAARARARARARRNARARE
flement 237.1 - Bypass of Tnerma) Overload ano Uver-Torgue Limit Switcnes
RARKARSANANARRRARS
SyN Sy SUN
a. lInadequate design compliance with " e NRU R.G. 1,97 addresses “Instrusmentation tor a. lIne FbﬂR will be revise pusent
HRC Regulatory Guiae 1.97. (Inis Light-Water-tuoled Nuclear Power Plants to ﬂssess Pla uide}1.106.

is being interpreted as inagequate and Environs Londitio

cospliance with Regulatory Guide Accivent.” Snce Regulaw [ PRI ‘ 6
1.106, which aeals with the thermal covers tﬂhemw q.?q,‘—
overload bypass for motor operated mtor-operate | she n

i 2 1.1yo.

valves.) inadequate codp ..gulato:g‘
No formal recdrds m}‘n ntified £

Nuclear Plant kocumenlidg Ouattaents for the

W\FE‘TE |
ATE [Zj—ﬁ——

extent of cumlth
snould be notdd; fowever, that tue Task Force Heport

(kef. 4.03) to BV findings and the Nucluar Safety Review

Staff (NSKS) investigatfon report (Ref. 4.32) concluded
tne conformance to Regulatury Pusition <.

b. Peripneral finding. L. No design basis for Compliance with Kxt Ncgulatory
‘ }.1Ub nas been established through oesiyn crite
other desiyn basis documents. Tnis res
definition of the valves that wus :

tne difrerent lists
Specification,
S1-251.2 . 3.

p.?ﬁ (I "‘c &1

29190-12 (11/25/u1)

2, ad
/::aau&‘.ikigdﬁ %ﬁf "ﬁﬁ'u@ a“s'f‘“

A desiyn criteria document will be issued
to provide the basis for TVA design.
(CATD 237 01 SuH 02).

An activé will be prepered
with justification for Yisting on

active valves instead of
safety-related valv
valve llsti

n ad uion. the

s g i)
@ ,
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Findings

REVISION NUMBER: 4
Page 8-22 of 68

Corrective Actions

Element 237.) -~ SQN (Continued)

C. Peripheral finding.

29190-11 ammid5/67)

-

C. Ko design basis has been documented which supports the
motor operated valve thermal overload settings of 16 to
3V seconds at locked rotor current and deawnstrates that
they satisfy Position 2 requiremsents of KKC Regulatory
Guide 1,100,

¢. Calculatio 3, Revision O

(nte 11724786, will be
revi ued for revisfon. This
calcdlation do ts) the evaluation of

1 overlosf'ffathrs used to protect

ther
class lt’)ﬁ'wﬁ{,. Ine calculation

identfieg dle ) VA policy memo

pris- 1\ (FEs) (éwaé.‘o) for

requir ts_in €¥édoqi heater
seleclﬁ The il alTun tean's review
of the x docundntggralsed a few
questiods bn the eafculdtion, and these
‘were digeu MTE'YVA nich provided
clarifyihg edahc aas al appropriate

res‘oluuln wco)mng 0 review the

calculat moniftragodyibic yevision. The
oossiole.‘: w M ‘aICulallon will
not cnang vy 10ad heater
selection‘ne odolog d Fesults as it

.elakification.

 percent of
sign_basis

4033
ooﬁmgue 0} the
cqotable,
ln addllion. the tl eda finds
the metnodology F4r kele tbe heaters

to be conservat}vd ug‘ti ri
of the heaters {reld

manufacturer's r 0 trip time
~characteristic o
viewed- a5 -establ{shing ‘
of the l.henual 0 tio} device

alve -related function, thus.
s«fisfyi EA'I)OSMM 2 of Regulatory Guide
) D 232.01-SQN-3)
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Corrective Actions

Element 237.) - WBN

a. Inadequate design compliance with
NRC Regulatory Guide 1.97. (This
is being interpreted as inadequate
compliance with Regulatory Guide
1.106, which deals with the thermal
overload bypass for motor operated
valves.)

29190-1)  (V1/25/82)

WUN

a. KRC R.G. V.97, addresses "instrumentation for

Light- uater-tooled Huclear Power Plants to Assess Plant
and kavirons Condftion Duriny and Following an
Accident. Since . G. 1.1Ub (fef. 2.1b) covers thermal
overload protection for electric motors on motor operated
valves, this issue is interpreted as inadequate
coupliance with Hegulatory Guide 1.106.

Watts Bar's design pasis of the thermal overload oypass
on safety-related MIVs is inteénded to be in compliance
with Regulatory Position C.)(b) of Regulatory Guide
).106. This design basis is docunented in the recently
issued Uesign Criteria W8-0UC-30-15 (Ref, 3.03). In
Anendwent 52 of the WOH FSAR-Section B.1.5.3 (Ref. 1.0Y),
TVA has stated full compliance with the regulatory
guide. towever, the regulatory guide applies to all
safety-related HVs and contains twoe positions whereas
the design criteria indicate confurmance with the intent
of Regulatory Position C.1(b) for active valves only.
Therefore, the design basis does not accurately reflect
the FSAR statement. To provide glarification, TVA nas
praposed an FSAR update (12/29/u8b memo from ¥.$. Raughley

to H.8. Bounds) {Ref. 4.17) whereby Hote 10 will be added.

to said section. The proposed change, however, has not
yet been submitted to tne NKC,

WBN

a.

TVA has previously recognized the problea
and comaitted to revising the FSAR as
part of resolving NCR W-367-P (Ref. 5.02)
and as stated {n the corrasponding

JU CFR 50.55(¢) Report No. 2 Final. The
specific FSAR update is documented in the
TVA memo dated 12/29/86, from Raughley to
Bounds (Ref. 4.172. Completion of this
update will Le reflected in the

10 CFR 50.55(e) Report Ho. 3 Final.

(CATo 237 01 BN 01)
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. Issues Findings Corrective Actions
. Element 237.1 - WBN (Continued) ’
kS b. Torque switch bypass modification for b. ECK 1842 (WBN, Ref, 6.24) is equivaleat to ECN 2257 b. Mone required.
SIS valve nos. 332 and 333 per 1979 (SyN Ref. 6.01). For clarification on ECH 5971 (S(N)
. . Engineering Change Notice (ECH) 1842 was see element 237.4, Issue a (kef. 10.08).

not’ perforaed,

: . The torque switcn bypass wodification for valve nos,
e FUV-08-332 and -333 was not in the 1979 ECN 1842 .
.~ - {Hef. 6.24)., Tna tuo valves were inlended to be modified '
by ECNs 4551 (unit 1, Ref. 6.25)) and 4552 (Unit 2,

K Ref. 6.20). The Unit | vaives were modified, but the

- . Unit 2 valves were found to be wired iwproperly. This
condition was reported in NCR W-357-P (Ref. 5.02) and in
. a JOCFRSU.55(e) report. ECH b29b (Unit 2, Hef. 6.27) was
. {ssued to correct the wiring problea on these two valves

" and other valves having the same problem. The design.

vaivee S0 SOl piUSILE,

. . work has been.completed for the tCNs, - -

Uue Lan

. c. Adequacy of design compliance with c. TVA has eStablisned the need for-the tnermal overload and c. Mo corrective action is required for this
the thermal overload and torque -switch torque switch bypass on active valves. Tnis need was part of the finding.
. bypass requiresents for motor operated ~ established by memos in.1977 (Ref. 4.33) ana 1929 . . . ... ... ... - I
L+ 7 wvalves (HOV¥s) is in question. {Refs. 4.34 and 4.35), respectively. Also, in 1929, .
’ , electrical standard drawings {Ref. 2,13) were {ssued to
pravide wiring details for use in torque seated and
pusition- seated MOVs. -However, these drawings contained
two configurations for each type of valve, and no
guitance was provided on the drawings for using a
particular configuration. On Ueceaber 31, 1985, TVA
revised the standara drawings pertaining to
safety-related valves to provide the needed guidance.

‘e

.
A
A Yt T e

) Additional findings of tiis. issue ares - -~ - VA ingicates that the caiculation was

« : ] intended to address both thermal overload
S TVA-has- formalized the requirements for the therisal and torque switch requirements stated in
.t overloaa and torque switch bypass design by issuance of Design Criteria HB-DC-30-15. The problem

Design Criterid wB=UC~30-15 (12/350/u6) (kef. 3.03). Tnis was recoynized by TVA during a design review

: document references calculation no. WBN-USG4-095 for the concerning RCR Y-36)-P, and. consequently, - - - - - -
- list of MOVs requiring tne bypass aesign. A review of the QIR was issued. Closure of the UIR will }
AL .. calculation no. WBN-USG4-09Y (Ref. 7.UB) shows-that the - - - -resolve the problem. {CATD 237 OV-WBK G2} - - C 0 - -

i criteria for selection and tavulation of HOVs requiring ' o

Aoboo oo thermal-overload bypass have Deen establisiied., - However, © © © S e

. there is no iadication that this calculation establishes

1 . similar criteria for HOVS Fequiring torque Switch bypass

- . I - . - -
I ! - 7 B 7 N ‘
H
»
’

»
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Corrective Actions

Element 237.1 - W8N (Continued)

29190-11  (11/25/87)

or that the tabuldted MUVS require the torque switch
pbypass in additiun to the thermal overload pypass. A IVA
Quality Information Request (YIK) Ko. EEB 87 066

{Ref. 5.12) has been issued to document this problea and
to request resolution by February 20, V987, Because the
action required by the QIR is underway, the evaluation
team cannot Judge its effectiveness.

A comparison of the valves listed in calculation
KUN-0SG4-0Y5 (Ref. 2.08) with those shown on drawing
45H760-220-2, R15 (Ref. 7.14) shows that several valves
have not been designed with the required tnermal overload
bypass feature. The valves are:

Valve Ho.

0-FCV~07-144
1,2-fLv-02-22, -13, =143
1,2-FLv-70-183, -21b
2-FCV-ul-454, -478

Uf these valves, the Unit 1 valves and the valves coamon
to both unfts are not listed on the Watts Bar ~ Unit |
Technical Specification Table 3.8-2 (Ref. 1.08), The
Unit 2 Technical Specification was not available for
réview. Also missiag frod this table and requiced by
calculation no. WUN-USG4-UYS dre:

Valve No.

J-fCV-b7-YA, -98, -WUA, -108, -458
0-FCV-67-205, -208
0-FLv-70-194, -197

V-FCV-24-4, -9

TVA indicates that the problem is being
addressed as part of the actions
comaitted in the 10 CFR 50.95(e) Report
Ho. 2 Final to prevent recurrence of the
condition cited in NCR W-367-P. The
comnitted action requires that a design
review be performed Lo ensure that all
valves requiring therma) overload and
torque switch bypass will liave them, and
that the switches are selected and wired
properly. Completion of this activity,

?ether with the necessary revision of
affected drawings, including
454760-270-2, is sufficient to resolve
the problem, (CATD 237 0) WBK 03)

TVA indicates that, as part of the review
and resolution to NCR H-367-P, TVA mewos
from bounds to Hclonald, dated 02/12/8)
(Ref. 4.20), and from Brickey to M:itcalf,
dated 03/09/47 (Ref. 4.21) have been
fssued to address corrections necessary
to bring the FSAR, design documnts, and
tecnnical sneciflcatlons into agrccn&nl.
With formal subamittal of the coanitted
changes to the KKC, the problem is
adequately resolved. (CATD 237 O} HuN U4)
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. KRC Regulatory Guide 1.97. (This
. is being interpreted as inadequate

coapliance with Regulatory Guige
1,106, which deals with the thermal

F o 3 ey BLLIs WERIE i SHLIMGES

. overload bypass - for motor operated

- valves.)
" b. Torque switch bypass modification for b.
o SIS valve-nos. 332 and 333 per 1979

. =« . . . . Engineering Change. Hc!'ce {ECH) 1842 was
i not performed.
e B

) - 29|9D-ll-5181)
% "

Lignt-Water-Covled ruclear Power Plants to Assess Plant
and Eavirens Condition buring ‘and Following an
Accident.” siace Regulatory Guide l 100 (Ref. 2.16)
Covers thermal overload proteciion for ejectric motors on
wotlor operated valves. tnis issue is interpreted as
inadequaie compliiance with Keguiatory Guide 1.100.

Browns Ferry is not required nor has coawitted to weet
Regqulatory Guide 1.106 because this regulatory yuide was

issuca subsequent to the licensing of the ulant. The

. P Oh. 1
inftia) desiyn does not require bypass of the thermal

overload protection-device for safety-related MIVs, A
desi?n change to inplement the bypass feature was

inftiated by ECH L2021 {Ref. 6.22).
ECH 1842 (uEH) is equivalent to ELN 225) tSuN). For b. MNone required.
clarification on ECN 597 (SuN), see SYN element 237.4,

The torque switch vypass moditication for Seguoyah and
Watts Bar valves 332 and 333 is considered not required
on Browns Ferry because its couvarable valves are air
operated. This is determined vy the evaluation teas from
the review of drawing 47uNblu-1-1 (Ref. 6.28).

: Issues Findings Corrective Actions
Elesent 237.1 - BFN BFN : EFN
. a. lnadequate design compliance with a. HRC R.G. 1,97 addresses “Instrumentation for a. None required.

Slesue A, - - - - - - - o

——
' '
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Corrective Actions

Element 237.1 - BFN (Continued)

‘_:o

29190-11

.

Adequacy of design compliance with

the therma) overload and torque switch
bypass requirements for safety-related
motor operated valves (MIVs) is in
question.

(11/25/87)

¢. The evaluation of design compliance witn thermal overload c.
and torque switch bypass requirements reveals the .
following:

o Uesiygn drawinys do not reflect tne thermal overload
element ratings. SCR BFREEBBSJu {Kef. 5.20) has been
initiated to resolve the problew, 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
therwwal overload heaters are sized properly as
required by EEB Policy Muno PMIb-18. No surveillance
or technical specification requirements were

_ldentified for periodic testing to dumonstrate
adequacy of installed thermal overload heaters.

o ECN L207) (Ref. 6.22) data sheets were revised several
times to implement the therwal overload bypass
design. No dusiyn pasis review nor completeness
review of the unreviewed sofety question deterwination
could be found to be current with the EUN revisions as
required by EP 2,03 (Ref. 3.55). The complete
engineering or construction status of this ECN could
not be established,

o Mo desiyn basis document could be found to control the
desiyn or to establish requirements for the bypass of
the MV thermal overload and torque swilch when
needed. Inconsistencies were found between the nusber
of MIVs requiring the bypass desiyn and those
fmplemented by ECNs or used for the review of 1E
Circular 81-13 (Ref. 2.07) -and dulletin B85-03
(Ref. 2.13).

The design drawing changes to reflect the
therma) overload element ratfings will be
coawleted by fmplemeating ECNs P95,
POY8?, and PUYBS.

(CATD 237 Ul BFN O1)

To demonstrate that the thermal overload
heaters installed §n safety-related IV
circuits are properly sized, calculations
were issued (BFEP-E}-4549-62, 6b to 74,
76, 78, and BFEP-EV-87002-4, 7 and H).
Uverload heaters deesed fnadequate will
be replaced under CCB 80021,
Uperability of the HIVs will be tested in
accordance with the Technical
Specifications on safety-related MIVs
{8F-3.2.1 and S1-4.5.A.1.C).

(CATD 237 0) BFN 02)

ECH L2070 will be cancelled and drawings
which were revised or originated Ly this
ECN will be revised to resove all changes
made by this ECN. To establish a design
basis for compliance with the intent o?
Regulatory Guide 1.106, the followiny
documents will be issued and requiresents
developed:

o UGuidelines (UA level) for determining
the active safety-related MIVs, the
aethod of overload protection for
mwotor and feeder cable during normal
operation and during MV testing,
application of oversized circuit
protection, and procedure for HIV
testing.
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Issues Findinys Corrective Actions
Element 237.1 ~ BFN {Continued)
o Calculations (QA level) to list al}
active safety-related valves at BFN.
L
{CATUs 237 0) BFN U3 and 04)
o Verifif:ation. as recownnended oy IE Circular 81-13 Verification to have torque switch bypass
{Hef, 2,07), that all valves required oy the design to circuits instailed was performed and
have the torque sgitch bypass are in fact installed documented and Inspected by KRC. Item is
and that all appiicabie electrical drawings correctly closed, no additfonal followup is
reflect the bypass have not been established. 1n required.
addition, verification that the torque switcnes have {CATD 237 v} uFN 05)
been rewoved or oypassed for specified MIVs as
recomnended by GE {Ref. 4.3b) and for other

- g m ey

T T
Am——

a. (inadequate design
_NRC Regulatory Gu
is being interpre
compliance with R

~ raa

overload bypass §

valves.)

oo itn s

P

T

-
ol

0 u 4
. . # o g

compliance with
ide 1,97,
ted as inadequate
equlatory Guide

1.106, which deals with the thermal

P

or motor operated

{(Inls .

safety-ralated MiVs could avt be estsdblished.
* ”

a. KRC R.G, 1.97 addresses "lInstrumentation for
_ Lignt-Mater-Cooled Nuclear Power Plants to assess Plant .

and Environs Condition During and Following an

. Accident.® Since Regulatery Guide 1,106 {Haf, 2.16) :
covers thermal overload protection for electric motors on

motor operated vaives, this issue is interoreted as
inadequate compliance with Regulatory Guide 1.106.

No forwmal records were identified for the tellefonte
Nuclear Plant documenting licensing coamitments regarding
the extent of compliance to HHC Regulatory Guide 1.106.
Altnough coamitment to comply with Regulatory Position
C.Ub) is. {mplied in the TVa evaluations of the B&V--
findings for applicability to BLN documented in the Task:
force Report on Category 38 (Kef. 9.34), the FSAR™

-reference 'to the obsolete Branch Technical Position (BIP)

EILSB 27 [Ref. 2.17), and the Chandler to Raulston memo
(Ref. 4,37). no design basis documents were found to .

~ Justify the extent of BLH comoliance to RG 1.105. R

—

BLN
a. To clarify TVA's position for BLM

Gulde 1.106, R1, BLN-FSAR Chapter B,

Table 8:}.4<}; "Compiiance with Criteria,
Regulatory Guldes, Standards, and Branch |
Techaical Positions,* is being revised by '
Draft Amendaent 34 as part of "BLN's FSAR
reverification effort. This amendment

will -also delete referenced compliance

with BIP EICSH27.
{CATD 237 O) 8LN 0))

r*"ard!a?rcw!hf}ce with Regulatory - -~ - - - - - -~ 7 -
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Corrective Actions

Element 237.1 - LN (antinued)

b.

Q.

Torque switch bypass modification for b.
SIS valve nos. 332 and 333 Eer 1979
Engineering Change Notice (ECN) 1842 was
not performed.

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

v

Fan ™
Do

2= (11725/47)

ECN 1842 (WBN) 1s equivalent to ECH 2257 (SQN). For
clarification on ECN 5970 (SYN), see SUN element 237.4,
Issue a. SIS valves 332 and 333, as {fdentified for SQN,
have one equivalent valve at BLN. ECH 03y (Ref. 6.23)
fndicates that MUV NC=IFLV-057-A, the equivalent valve,
has the open and cluse torque sﬁitghes bypassed witn
1imit switches as required.

The design requiresents for bypass of- thermal overloaas
and torque switches are defined In drawings only. There
is no desfgn basis docunent to identify safety-related
MUVs requiring the pypass desfign. UOrawing 26W0900-IL-1
(Kef. 2.15) 1ists only valves requiring tnenaal overload
bypass. No simflar agrawing that shows all the valves
requiring torque switch bypass could be found. However,
they are shown on each system Functional Control Logic
Ofagram (FCLL) (Ref. 2.15). Finally, discrepancies were
{aentified between the valves requir‘ng therwal overload
bypass and torque switch bypass, and between FSAR

Table 3.9.3-24 (Ref. 1.08), ECN 039 (Ref. 6.29), and
Drawing 26N0900-IL-1. ;

b.

C.

None required.

To resolve the existing discrepancies and
establish a design basis regarding the
application of torque switch and thermal
overload relay bypasses for MOVs, BLN
will issue a design basis document for
design input. Design output documents
will be revised as appropriate to comply
with the established design basis.
(CATD 237 0) BLN 02)
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ARARRRAANARARARARAA
Eleacnt 237.2 - 4VU-500 Breaxers Unacceptanly Set. .
. AaAdARARARARARARA l

[

SUN Sy Sy
- a. Unacceptable trip ratings were a. Tva is preparing new calculations to verify the existing a. TVA will review issued TVA UNE
* selected for a large number of lrlp raungs. The majorlty of tne molded case breaker Calculation SUN-APS-003, RU (11/24/80)

o5 wolded case breakers. irip ratings were accepiabiy selecteu. dCCOl‘dlng to an (Ref. 2.05), which covers circuit breaker
8 initial assesswent by TVA of FSAR Section 8.3.1.1 selection, to verify that desiyn criteria
- {Ref. 1.01), Desiyn Criteria Syn-0C-v-1l.4.) (Ref. 3.01), and design guides that specify
- Desiyn Standard S-£9.2.1 (Hef. 3.U7). Circuit breaxers requirements for protection device
i with trip ratings found to oe unacceptable will be ’cooruinallon have been properly I
' replaced prior to restart, referenced, that protection for small
K motur circuits have been evaluated, that
. results of the calculation permit direct
- comparison with values shown on desiun .
.. . docusents, and that NEC requlrenents for -
. setting of fault protection at'), 200 -
| pcrcent of full load current are clearly
2 identified.
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr A preliminary drafit -of tie calculation {Ref. 7.05) did - - -~ - Calculalifps swill be-wévived “required, , o
not completely ddgg!ig_m_!m_md_du-w&—mﬂun—-‘ and protectiv

- resulls that ¢puld oe comparea uu rip N5 vl e inadequate l

. hotor Control ,eptgrﬂghgl QT} 18] SON i
design criteri} s 'ﬁw i{l rtl*"'*-'Ol th’ wi revise sidy Criteria
circuit fault u nrmgc_uouo 4—!! ) AN al) - -

: tnermal overloba heaters . was lacxln able r‘ rﬂﬁ -fV-

fnterpretationlof ;neﬁ 'TH el L . - -

. calculations waich st [ ‘6‘%“"‘"(0\10 232112 _SOUL6 et -
set at jo00 pu} ceni of full | T

- requires thena gnelic circuit breakers tuv be ralea }

N 400 percent maximum, )

. Uesign criteria and guldancé were ot found for the v w crlleria. degiyn
i epplication of tnermal migaetic cipftl ERMRer I/ NA £ ﬂuwes to verffy
L fault protection of small wotor ciHc!iExﬁ ld}:eg ng"“" vi equirements or |
;'; rrrrrrrrr uE:igﬂ Criteria SYK-BC-11.4.1 (Reff 3.01) are permitied o z e appncauon of thermal magnetic )

y without documented justification of) approval gy ag s Cd@llernative wedis,
T T TR R e E‘?i,‘g&‘ -ul‘g of small. |-
o - EhdRd L. e 8
. 29ig-iz (ii/¢d/uij - - I c T o T - T -
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Corrective Actions

Element 237.2 - SYN (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 violatea.

¢. Fuse size selection for valve
operators does not allow 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 aiesel generator
building).

»

29190-12  (11/25/87)

b. No airect evidence was found that engineeriny practices

c

.

d.

and attitudes in the selection of wolded case breaker
trip ratings were poor, since the original selection
process cannot be documented. However, tue absence of

b.

Addressed in "a* above.

documentation itself and the_lagk.of-byctom
proceaures are subjects of

Al
LAy \n.

ERLE ST ETREEDARTIALLY COMPLETED

stations. was referenced infdesign ria (Hef, 3
currently in force. Penaing completi B review o
final calculations, the deyt : y
protection design to tne NEC or to good engineering
practices is not clear. Criteria documents do not state
clearly where the REC should be followed and where not.

The NEC, although not manda ory.forﬁ%ﬂty generati

fuse sfze for valve operators was found to allow
sufficient margin for emergency operation, as concluded
by Generic Concern Task Force Report GUR 29-2y

(Ref. Y.08). However, the fuse selection process is not
documented.

fuse sizes were selected to provide short circuit
protection for wotors ana the circuits. Uverload
protection for motors and circuits was provided by
tnerma) overload relays. No basis could vbe found to
demonstrate that tne fuses proviae adequate full range
short circuit protectlon for motor starter, cable, and
motor.

C.

d.

interpr

FeALBo7

03} (Ref. 5.13), which is
properly referenced in calculation
(Ref. 7.05)

TVA will review the fuse selection
process presently in use to determine
adequacy and to {dentify design criteria,
design standards, or design guides needed
to control the process. If necessary,
TVA will revise documents reviewed above
or create new documents.

{CATD 237 02 SUN 04)

TVA will prepare calculations to confirm
aoequacy of electrical protection and
margin for emergency operation of the
fifth diesel ERCW valve operators.
Protection devices that are determined by
the calculations to be {nadequate will be
replaced. (CATD 237 02 SQN 04)

Requirements of Wuclear Engineering
Procedure KEP-9.1, Corrective Action,
will bé considered in the reviews listed
abave to evaluate any deficiencies found.

et ew BS Waam® Tam LwiE

s~
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Corrective Actfons

selected for a large number of
molded case circuit breakers.

b. Engineering practices and attitudes b.
in the selection of ‘molded case circuit
breaker trip settings were poor. The
Hationa) Electrical Code (NEC) and yood

engineering practices were violated.

- @w-l ()

y W
-)
-—_—

the current settings could.be found to demonstrate

Issues Findings
Element 237.2 - WBN WoN Wil
3. Unacceptable trip settings were a. As 2 result of Black and Veatch Finding 137, (Kef. 9.03) a.

TVA identified a total of 444 circuit breakers with trip
settings nigher than permitted by criteria. Of this
total, 16 circuit breakers were replaced and 369 were
reset to correct tne deficiency. The remaining 49
circuit breakers with high trip settings were not
replaced or reset. Tnese circuit breakers protect motor
operated valves with wotors smaller than 1/2 hp.

adjusta stantanecus circull breaker

with thermal magnetic circult breakers so
cabies in motor uperated vaive circuits would be
protected against overloads in tne event of bypass of the
thermal overload relays.

ustaole {astan

Design criteria and guidanc found for the

e
aoplication of adjustanle instan s circult preakers

- 4 er
for fault protection of s@all motor circuits including
protection of thermal overload heaters, -~ - -

re

were not
fant anan:
SUITH NI

The 444 circuit breakers with trip settings higher than
permitted by criteria were considered to have generic
fmplications for other TVA nuclear plants. The
evaluation team considers. this to be-a significant
condition adverse to quality (CAY) which should have
required an KR or SCK,~ Ko NCK or SCK cuuld be found by

the evaluation team.

Ko direct evidence was found that engineering attitudes b.
in the selection of molded.case circuit breaker trip

settings were poor, since the original selection process

was not documented. Ho calculations or otner basis'so:

the circuit breaker settings provide adequate full-range

- short circuit protection for wotor starier; cable-and -

toreover, the absence of documentation itself ana

sotor,

"~ 6.09, ‘and 6.10j.

Electrical Desfgn Guide DG-£2.3.5 has
been revised and issued to incorporate
the application requirements for motors
less than 2 HP. This includes the option

of docusented rationale to give
reasonable assurance that the devices not

protected in accordance with KEC :
TUA -
L]

ranuisanante o VA

requirements will not cause a fire.
coannits to revise Electrical Design
Standard £2.3.2 {(Ref. 3.06) to include

the application criteria for motors
smaller than 1/2-HP., (CATD 237 02 WEN 01)

TVA states that al) subject findings -and

associated correctiva actione ware

SYTIRILE LUITCuTITL SUwIUiie WL G

tracked by Black and Veatch Task Force
Category 35 (Ref, 9.15) and TVA

ECHs 3904, 3905, and 425) (Refs. 6.08,

corrective actions are acceptable, TVA

comits Lo perform the.necessary
calculations as part of the long-ters

electrical calculation prograa,. g
assoctated with SCR-WBNEEUBST -

(Ref. 5.19) and identified in

CATUS 237 02 Wi 02 and 03 that will be

scheduled BFL 1. (CATD 237 02 Wih 05)

TVA camits to provide carrective action
to resolve the conditfon adverse.to
quality [CAQ) as identified in -

SCR WBKEEBYS57]1 and also action-to prevent
1ts recurvence, - Electrical Engineering
tranch (EEB) contracted for a long-term
electrical calculation program and =~ -
detailed training in the use of

* QA-assured computer calculation p!,og,rd,ms,‘, S

(CATO 237 02 WBN O2)._ _ _ . _
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Corrective Actions

Element 237.2 - WBN (Continued)

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

. d. Fuse sizes are selected to protect
W’ the valve operator wotors ana

. not the circults (e.g., ERCW

r valves in fifth diesel generator
S building).

]

>, g,sl

29190-12  (11/25/87)

C.

d.

Requirements of the NEC, good enyineering practices, and
the circuit breaker manufacturer's recomsendations were
violated, whicn necessitated replacing and resetting
circuit breakers.,

The HEc, althouyh not mandatury for utility generating
stations, was referencea in destign criteria currently in
force. Criteria documents do not state clearly wnere the

HEC should be followed and where not.

Fuse size selection for valve operators did not allow
sufficient margin for cwergency operation, as concluded
in Problen fdentification Report PIR WOKEE$BbIB

(Ref. 5.056). The corrective action for this PIR
increased the fuse rating from v.6 ampere to 1.0 ampere.
However, the fuse selection process {s not documented,
and the evaluation team could nut establish that the
auditional margin provided by the larger fuse would be
sufficient.

fFuse 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. HNo calculations or otner basis
could be found to demonstrate tnat.the fuses provide
adequate full range short circuit protection for motor
starter, canle, and amotor.

The design work to replace 16 circuit breakers and to
reset 309 was completed to correct trip settings that
were higner than permitted by criteria. In adaition,
design work was completed to replace fuses which did not
allow sufficient margin for emeryency operatiun and to
replace circuit breskers for wmotor operated valves so
tnat cables would be protectea against overloads in the
event of bypass of the ovverload relays. However, the
evaluation teaa could find no docuwsentation confirming
completion of construction work related to the above
design chenges.

Ce

d.

In verification closeout, the design
criteria will be reviewed to ensure that
this docusent clearly states where the
KEC should be followed.

IVA commits to provide corrective action
to resolve the condition identified in
PIR WBN EEBB638-as part of SCR WHNEEBUS7)
(Ref. 5.19). EEB contracted for a
long-term electrical calculation program
and detailed training in the use of
QA-assured computer calculation

programs. (CATO 237 02 WGH 03)

TVA comaits to provide calculations to
demonstrate that fuses provide adequate
short circuit protection for motors,
starters, and cables. This will be
performed as part of an electrical
calculation proyram to resolve the
condition adverse to quality, identified
in SCR WHBKEEBBS71, and act to prevent its
recurrence. EEB contracted for a
long~term electrical calculation program
and detailed training in the use of a
Qa-assured computer calculation proyram.
(CATD 237 v2 Wik 04)

o TVA identifies the applicable
aocumentation and coumits completion
as follows for these activities:

{a) Replacement of 16 and resetting of
369 Lreakers were completed by
€Ci € 425) (Hef. 6.10) and
Workplan 3933. Documentation is
on file in the vault.
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€lement 237.2 - WBN (Continued)

BFN

' j.' Uniécépiablé irib faiihgi were

selected for cosbination starter
wolded case breakers. Engineering

practices and attitudes were poor in
the selection of molded case breaxer
trip ratings.

BFN .

N i.rhﬁ ﬁpécified fd ?oiiéyruémoranda PH 8b-02 R) (EEB)

{Ref. 4.19) and P4 86-18 (EEB) (Kef. 4.1o}, BFH was
requestea to review and evaluate all -electrical
calculations necessdry to ensure plant safety and to
mitigate the results of desiun bpasis events. Hemo
Pr 88-02 included a Yist of calculations that must be
performed betore plant restart

BC 2% seidi we

Hewo PH Ub-18 provided specific details and wethudoiogy
for the selection of tnermal overload neaters of the
combination starters.

.

BFN

{b) Replacement of fuses to provide
.margin sufficient for emergency
operation will be coumpleted under
@9“_0391 {Ref. 6.21) and Workplan
6391,

{c) Keplacement of breakers-for wmotor
operated valves to provide cable

protection when the overload’

1at
relays are bypassed was completed

under ECNs 5912 (Ref. 6.16) and
5513 {Ref. 6.17) and Workpian
£5912-1. Documentation is on file
in the vault.

(CATD 237 02 WBN 06)
The calculations to document the trip
sizing of circuit breakers for motor
branch circuit protection will be

_perforwed {or revisions wmade) under

SCR BFNEEMNS2Y. 82 and R (Hef. 5.28).

(CATD 237 02 BFN 01)

The calculations to document the proper
sizing of thermal overload heaters (TOL})
for motor branch circuits will be
performed (or present size verified)
under SCR BFHEEBHS3b. R2 (Ref. 5.26).
The corrective action will include:

0 Walkdown for fdentification

o Estavlishment of sizing criteria

criteria

©
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o Evaluation for conformance with sizing
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Element 237.2 - BFH (Continued)

® .
.
[ R e e ool

»
rpvn mmman

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

-l ma

ne

t
” E c. Fuse size’ selection for valve
B operators does not allow enough margin
ot for emergency operation. Fuse sizes

. are selected to protect the motor, not
<! the circuit.

2919D-12 (11/25/87)

The vecent issue of DG-£2.3.5 (Revision 3), Section 5.0
{Ref. 3.13) includes requirements for the verification of
existing circuit protection adequacy for motors rated
less than 2 horsepower; however, it does not give details
(sample calculation) for the selection and siziag of
circuit protection devices for motors réted less than

1/2 horsepower. Also, the design yulde does not provide
differentiation between motor circuit protectors and
magnetic only circuit breakers.

SCR BFNEEB8524 (Ref. 5.20) identified the probability
that the circuit breakers (as originally designed)
serviny H0Vs with added overload relay bypass, do not
adequately protect the feeder cables to the subject
wotors. ¥ne evaluation team could not find documented
calculations to ensure that circuit breaker trip ratings,
connected motor, related circuit devices, and feeder
cable sizes are properly coordinated.

b. DS-£2.3.2 (Ref. 3.06) does not refer to the KEC or

establish the extent of NEC applicability to TVA design
and-does not specify that in case of conflict between the
NEC and the manufacturer'’s requirements which one rules.

¢. The issue regarding fuse selection for valve operators

was found not to be applicable to BFX since all valve
operators are equipped with thermal-magnetic breakers
for circuit protection, not with fuses, The evaluation
team {dentified one group of motor- branch circuits using
fused combinatfon starters. Although the functions of
the associated loads are not safety related, these loads
- are ehgrgized from class 1E 480 V-diesel auxiliary

board B.

b.

C.

Design Guide DG £2.3.5, R3, will be
reviewed and revised as appropriate to
provide guidance for sizing motor branch
circuit protection devices for motors
rated less than 1/2 horsepower, and for
differentiating between magnetic-only
breakers and motor circuit grotectors

- (HCP). (CATD 237 02 KPS 03

The calculatigns to document the proper
coordination between branch circuit
breaker trip rating, motor, related
circuit devices, and feeder cable size
will be performed under SCR BFNEEHHSZY,
R2 and R (Ref. 5.25).

(CATD 237 02 BFK 04)

W

Design Standard DS-E£2.3.2 will be
reviewed and revised as appropriate to
identify level of conformance with HEC
and establish governing positions in case
of conflict between NEC and
manufacturer's requiresents.
{CATD 237 02 KPS 05)

The calculations to document the proper
fuse sizing in the starters of CCW

discharge sacpling pusps A, 8, and C will
be performed under SCR BFNEEBS8H29, R2 and

R3.

(CATD 237 02 BFH 06)

#
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Element 237.2 - BLA

Unacceptable trip ratings were
selected for combjnation starter
wolded case breakers. Engineering
practices ana attitudes were poor in
the selection of molded case breaker
trip ratinygs.

6N

. “Low Voltaye System Protective Uevice Selection and
Setting" section of BLH Hinimwau Set of Calculations log
(Ref. 3.17), ana “Auxiliary Power® section of the list of
ddditional required calculations/ design justifications,
are incomplete. ln addition, tne “Existing Calculaiions®
coluwn of tne log (current) is inaccurate. The adequacy
and completeness of BLiW Hinfwum Set of Calculations is
dddressea in Subcategory 24500, BLN Element 205.1.

o Ko specific calculation was-.included to documnent the
original siziny of .MCC motor circuit protection
devices,

o Calculation A4-Ld-kP-0U3 (Kef. 7.17) analyzes only the
overloaa heater elements of HVAU system related motors.

o Calculation N4-CG-KP-0U4 (Ref. 2.lo) (Justifying the
‘aicepzance of 20 HUY circult breaker Settlngs) is nol
Mstede . . . ..

o Calculations He-wl-wP-Uot (Ref. 7.18) and SUBUT4I-RP:
(Rer, 4.15) are associated with 480 ¥ switchgear, not
- with HCC mator circuit protection devices.

o Calculations for MCC motor starter overload heater
_ selection, -as requested by PM to-18 (Et8, Ref. 4.16),
and for circuit pro;ectnon of AUVs with bypassed
- overload ralays,- as identified by SiR UuN EEH 24
(Hef. a.l?), (PIK BuN EEYB521; Ref. 5 07) are not
- {ncluded in the requirea calcuiation lisis.

Tne recent issue of DG-EZ.3.5 (Kevision 3), Section 5.0,
includes requirements for tne verification of existing
circuit protection adequacy for moturs rated less than 2.

_horsepower:.however, it does not ylve de tajls {sample

calculation) for the selection and siziug of circuit

protection gevices for woturs rated less inan - -~ -

1/¢ norsepower. Klso, the design guide does not proviae

‘differentiation vetween sotor circuit protectors and

magnetic only circuit vreakers.

BLK

a.

The calculations to document proper trip

sizing of the circult breakers for MCC

pranch ¢
performe
program.

ircuit protection will be
d under the PH 86-02, R} (EEB)
These calcuiations are aiso’

part of the corrective action identified

in BLSEP-
EEB8S21
{CATD 23

07 (Ref. 3.17) and PIR BLN
lRef 5.07).
? 02 bLR 0})

Ihe calculatlons to document the proper

sizing of
MLC moto

thermal gverlead heaters for
r branch circuits will be

performed in accordance with PH Bo-18

LEB) an
(CATD 237

d PH 80-02, K1 (EEB).
7 02 BN 02)

Design Guide G £2.3. 5, R3, will be

reviewed and revised. as gppronrlglp to

provide guldance for sizing motor branch
rotection devices for wmotors -
rated less than 1/2 horsepuwer, and for

-gircult

breakers

(nep).

and motor circuit protectors
{CATD 237 02 KPS 03)

-differentiating buiween magaetic-oniy ~ -~~~ =~~~
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Element 237.2 - BLN (Continued)

b. The Hational Electrical Code and good

engineering practices were violated.

¢. Fise size selection for valve
operators does not-allow enough margin
for emergency operatfon. Fuse sizes
are selected to protect the motor, not
the circuit. o

29190-11  (V1/25/87)

b‘

C.

General Uesign Criteria K4-r¥-D275R (Ref. 3.04) peramit
exceptions to the codes and standards mandated by the
criteria themselvés wilhout docunented justification or
approval (Section 5.1). This is in conflict with TVA
Nuclear Enyineering (NE) Procedure KEP-3.2 (Ref. 3.57).
Hote that a similar statement exists {n Section 5.1 of
gener;l Uesigu Criteria N4-RP-D275 (Normal AC Auxiliary
ower).

Tne condition descrived in SUR WHBN EEB 8540 for W8N was
stated to be identified for resolution in PIR BLH EEB
8521 applicable to BLN. However, the PIR was issued only
for tracking calculations included {but not completed) in
the Kinimun Set of Calculations list. The PIR does not

reference directly the conditions presented in the
subject SCR.

DS-E2.3.2 does not refer to the KREC or establish the b.
extent of NEC duplicability to TVA desiyn and does not
specify that in case of conflict between the HEC and the
manufacturer*s requirements wnicn one rules. General

Uesign Criteria N4-RPD 775A permit exception to the HEC
without documented approval.

The issue regarding fuse selection for valve operators c.
was found not to be applicanle to BLN. At BLN motor

branch circuits using fused comdbination starters have

not been used.

GOC NA-RP-D775A will be revised to
clarify the documentation requiresments
for exception to the D.C. itself and for
significant deviations from the
standards, codes, guides, and other
governing doCuments referenced for
conformance in the D.C.

{CATD 237 02 BLN 04)

The calculations to docuwoent the proper
coordination between branch circuit trip
rating, motor, related circuit devices,
and feeder cable for HVs with overload
relay bypass will be performed in
accordance with PH 86-02, R} (EEB,

Ref. 4.19})).

(CATD 237 02 BLN 03)

vesign Standard DS-£2.3.2 (Ref. 3.06)
will be reviewed and revised as
appropriate to {dentify level of
conformance with HEC and establish
governing positions in case of conflict
between HEC and manufacturer's
requirements.

(LAID 237 02 KPS U5)

None required.

PL




4 A
: ~ ATTACHKENT B REVISION NUMIER: 4
D SUMMRY UF 1SSUES,.FINDINGS, AND CURRECTIVE ACTIONS PE!& 8-38 of 68
o FUR SUBCATEGURY 26500
-
Issues Findings Corrective Actions
P RARKERRTARARARARAR
% Elesent 237.4 - uypass of Over-torque Limit Switches
* AARAARRRRRARRAAARN N
SQN SQN SQn
a. Torque switch bypass nodlflcatlon for &. All valves requiring wodification per ECN 2257 a. None required.

SIS valve nos. 332 and 333 per 1579 {Ref. 6.01) were so modified. Valves 332 and 433

ECH 2257 was not performed. (The were later identified as active valves and were modified

ECH 5971 nuuber quoted in the per ECH L6416 (Ref. 6.0b).
i concern was found to be incorrect.
B The correct number was fdentified
: as ECN 2252.)
i . N o ) ,
% b. Adequacy of design compliance with b. The evaluator's iavestigation determined, tn sngn b. 1The corrective action plan includes:
> the torque switch bypass requirement bases currently exist for the MV torque Swythh, -
. for motor operated valves {HiVsj is design. This resuits-in an unclear deflnﬁi?‘i gg]&qn N Issuance of design criteria prov iding
S in question. valves are required to weet this torque s 1S deslon basis for MIV torgue switch

design, This, in turn, results in incon stencleﬂao deslgn

L the different lists of valves. - Also, st¥ndard drawin ( ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

. (Ref. 37.13) do not orgvlde a ti:lear defd itio? forg leg list, - )
< T e S 2lecting torque and Halt switch confi ons. ‘i" @Eﬂ} a tor listing i

B act Fody,,
S o \\\a\&@n ou{lﬁ}:ﬁhvm
s N gy

el el e - o Drawing review on aﬂmes to
. - verify compliance with rq\l\

-, T e s e e T o switch bypass design
' S . - 4 (cmmz'srmsuuounaoz)\&-)” 77777

l.- BFN N L

‘i H See Element 237.1, fssues "b* and “c* e Ll
.,:" i BLN LN -8ty — _ L
s See Element 237.1, issues “b* and “c® - - T T T o s e

V- N
29190-11 (s 107)
-
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RARAKRARRARAKRRAARAE

Element 237.6

ANARARAARARARRANAN

SUK

a.

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

b. Outages are required to obtain oil
samples to monitor the gassing
conditions.

c. 1If gas content of ofl exceeds
recoamended levels, the CT must
remain out of service.

d. Outages of CTs may lead to switch-

’ yard configuration changes.

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

29190-12 (11/25/87)

- uvassing of Current Transformers

SUN

a. TVA and other utilities are experiencing gassing of their
_high voltage CTs (Ref. 9.56 and Y.57)

b. Power circuit preakers (PCBs) must be tripped to
de-energize CTs so tnat oil samples can be taken for
analysis of gas (usually hydrogen) content of the
insulating oil.

c

When the gas content of the LY insulating oil s above

* the recommended maximum (i.e., 200 ppm nydrogen),

(Ref. 9.21) that CT must remain out of service unti) it
fs degassed or replaced. Tnis also means the PCB will

remain out of service.

d. Switchyard confi?uration changes are made, as necessary,
to accommdate oil sampling and, if need be,
out-of-service equipment.

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

o Hone of the suspect high voltage CTs are part of the
class IE safety-related power system.

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

o The two independent preferred power sources required
by 10 CFR 50 Appendix A, General Design Criterion 17
(Ref. 2.19) are physically separated in their
routing. Iney terminate in the SyN lol kV switchyard
in bays, which are more than 300 feet apart;
therefore, failure of a single CT will not affect the
alternate preferred source.

SUN

a.

b.

See {ssue “f* for corrective action.

Kone required.

Rone required. -

Hone required.

Rone required.
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Element 237.6 - SQN (Continued)

f. Peripheral finding. f. Furthefmore, duriny its investiyation, the evaluation
team established that TVA has taken steps to determine:
the cause of the gassing/failures of the CIs, has
implemented procedures to protect personnel, and is
establishing programs to prevent catastrophic failures.
Soecifically, TVA has taken, or is in the process of
taking, tne following actions:

0 SUK Hazard Control) Instruction HCI-EY, “Safety
Precauiions for uUperations in Switchyards®

. ) (Ref. 3.29), has been {molesented. This fnstruction

establishes minioum safety precautions to be taken
when working in switchyards and-of) samoling
requiremqpts.

o TVA performed systea studies and monitoring at Raccoon
tountain {Ref. 4.06), where wosi of the faiiures have
taken place. The results were inconclusive, and these

o TVA PSU 1s in the process of developing an on-line
—-monitoring system to detect excessive gassing of Cls
in time to remove them from service prior to failure.
——tonitor-testing {s-currently being conducted at -
Raccoon Muntain.

-0 _In cooperation with an outside vendor TVA has

contracted for:

777777 to partial discharge {corona) tests and- fepulse -
voltage tests
= A subsequent dismantling and inspection program

WEN WuN

2. Current transformers {CT) are - - . . - . 2. TVA and other utilities are experiencing gassing - -~ - -
'gassing' generating explosive of their nign voltaye CTs (Ref. 3.5 and 9.57)

.gases within). - T S e S S

b. Uutages are required to obtain oil b. Power Circuil breakers (PUHS) wust be tripped to
samples to monitor the qassing de-energize CTs so that oi)_samples can be taken for
conditions. i anal{sis of ?as (usually nydrogen) content of the

insulatingoid. . "

A
29190-11 -/87)
-w T

f.

S d. §

b,

TVA comits to the completion of the
previously established programs, as
identiffed in the CATD. Ko completion
date is farecasted or necessary as this

is a continuing effort. Furthermore, the
described problems are nonquality-related
{KQR) and are therefore not required to.
be completed.prior to restart.

(CATD 237 06 NPS 02)

None required.
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£lement 237.6 - WBN (Continued)
c. If the gas content of ot) exceeds

recommended levels, the LT 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).

29190-12 (11/25/87)

C. When tne yas content uf the CT insulating oil §s above
the recommended waximum (i.e., U0 ppm Hy), (Ref. 9.21),
thea that CU amust remain out of service until it is
degassed or replaced. This also weans the PCB wil)
remain out of service.

d. Switcnyara configuration cnanges are wade to accomuodate

oil sampling and, if necd be, out-of-service equipment.

e. The issue that switchyard configuration chanyes {(due to
outages or failures) could jeoparaize the safety of the
plant nas not been substantiated for the following
Teasonss

o Hhone of the suspect hign voltage CIs are part of the
class £ safety-related power System.

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

o The two independent preferred power svurces required

* by JWCFRYY Appendix A, Lenera) Desiyn Uriterion 1
(Réf. 2.19) are pnysically separated in their
routing. They terminate in the Watts Bar Hydro
switchyard in pays, whicn are more than 300 feet
apart; tnerefore, failure of a single LI will not
affect the alternate preferred source.

0 MUH generates on a transwmisSion network separate from
the newwork from wnich preferred power is supplied.
Therefore, a CT failure causing a generator trip
leading to a reactor trip will not affect tne
preferred puwer sources.

c. HNone required.

d. None required.

e. None required.
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-a

Element.237.6 - WBN {Continued)

f. Peripheral. finding. f. Furthermore, during its investigation, the evaluation f. The CAP transmitted via TCAB-280 responds

« team established that TVA has taken steps to determine to the described problem of CATD 237 06
the cause of the gassing/fajlures of tne CTs, has WEN 01 which was: “SFg CTs have been
implemented orocedures to protect personnel and is procured for the WHN Unit 1 500 kV |
establishing programs to prevent catastrophic fallures. swllchyard but not yet installed.* The
Specifically, TVA Power Systems Uperations {PS0) has action committed to is the iastallation
taken, or is fn the process of taking, the following of these CTs per ECNS 5959 and 5960
acifons: {Refs, 6,18 and 6.19). This effort is to

be completed prior to Unit 1 fuel load,

0 WBN Hazard Contro) Instruction HCI-ES, “Safety with a current forecasted completion date

Precautions for Uperations in Sultchvards“ of 10/30/87, 1
(Ref. 3.30), has been implemented. This instruction

- estaolishes mininua safety orecautions to be taken The second CAP, transmitted via TCAB-316, .
when. uorklng in switchyards. responds to CAIU 237 06 NPS 02 which had

N

- the foilowing probiem description: *The
o TVA*has performed systea studies and monitorlng at CT wonitoring proyram has not been fully
feolemented nor has the diagnostic
failures have taken olace, _The results were testing and subsequent dismantling of a.
CT been completed.” This CAID is
non-plant specific {NPS) and fs- -
. applicadle to all.TVA plants. The CAP
o - -TVA P50 -1s -{n-the process-of developing en on-Vine - comalts to the comoletion of the -
monltorinq systed to detect excessive gassing of CIs oreviously established programs, as
~in tiow to remove them Troa service prior 1o fajlure. identified in the CATD. No completion
tonitor testing is currently being conducted at date is forecasted nor {s necessary as .
v . ‘Raccoon Mpuntain. this is a continuing effort,
—- R furthermore, the described probleas are
o TVA is oroCurlug 4 qualified (exoloslon proof) 5F° nonquality-related (NQR) and are
—- L5 to oe installed -la the Unit.} 500 kV- switchyard at therefore not required to be coapleted
. Hatts uar Nuclear Plant. . Drior to fuel load
o In cooperation with an outside vendor IVA has
" contracted for: T T T

. inconclusive and these effurts have been abandoned at
.. this time. -

(CATUs 237 0b WBN U1 and 237 U6 NPS 02)

"~ A diaynostic test prograw where Cls will be subject
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr to partial dischargé. ?verena) tests and fmpulse . . . . . Lo L L L L L
voltage lests

- A subsequent dismantling and inspection program

6 - - R - - »

29190-11}
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Element 237.6 - BFH

a. Current transformers (CV) 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 ofl exceeds
recommended leve), 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).

29190-12 (11/25/87)

8FN

a. TVA and other utilities are experiencing gassing of their

hlg?)voltage freestanding, ofl-filled CTs (Ref. 9.556 and
9.

b. Power circuit breakers (PCBs) wust be tripped to
de-energize CTs so that ol samples can be taken for
analysis of ?as content (usually hydrogen) of the
insulating oll.

c. When the gas content of the CT insulating of} is above

the permissible maximum (200 ppa H2), {Ref. 9.21), the

associated PCB must remain out of service until the CT is

degassed or replaced.

d. Switchyard configuration changes are required to

accoamodate CT of) sampling and out-of-service switchyard

equipment.

e. The issue that switchyard cosfiguration changes (due to
CT oil sampling or failure) could jeopardize the safety

of the plant has not been substantiated for the folloulpg

reasons:

o Hone of the suspect high-voltage CIs {s part of the
Class )E safety-related power systea.

o The switchyard configuration changes are planned and

coordinated activities, and enouyh equipment exists to

u:ilize the aultiple power sources available to the
plant.

o The failure of a single CT will not prevent
conformance with 10 CFR 50, Appendix A, GDC-17
(Ref. 2.19). The auxiliary power system of BFN has
crossfeed capabilities (at 4 kV level) between the
three generating units and with the coammon station
service supplied from the 161 kV offsite power
sources. The use of generator breakers, the
sultiplicity of lines feeding the 500 kV and 161 kv

switchyard buses, ana the adequate physical separation

between the CTs and offsite power-related equipment
ensure that one CT faflure will not prevent the
selected switchyard confiyuration from supplying the
necessary offsite shutdown power.

BFN

a. See issue "f* for corrective action. I

b. Hone required. l .
c. HNone required. l

d. HNone required.

e. None required.
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Issues Findings Corrective Actions

Element 237.6 - BFK (Continued)

: f. Peripheral finding. f. UDuriny the review, the evaluation teaa verified that f. TVA has previously subaitted a corrective
TVA has taken steps, through the activities of the action plan (CAP) that addresses the
CT-Failure Task Force to determine the cause of the -findings of this report. The CAP was
gassing/failures of the CTs. TVA has -iaplemented transu?tted via ICAB-316 on 03/16/87 in
procedures to protect personnel and is in the process response to corrective action tracking
of establishing programs-to prevent catastroghic CT document {CATD) 237 06 KPS 02, which was
failures. TVA Power System Uperation (PSU) has taken, fssued as part of WBH element evaluation
or s in the orocess of taxing, the following actions: 237.6 {see fssue “f" of Element
. ) o ) 237.6-KE6H).
| o Issued "Safety Procedures for Freestanding Uil-Filled {CATD 237 06 WPS U2}

CTs® on 05/23/85 (Ref. 4.38). - .These procedures
establish minimum safety precautions to be followed
- when working in tne vicinlty of CTs identified as

potentially dangerous. Tne; also provide iastructions

ey Idmalm . hudanana 2.
on monitoring hydrogen and taking oil sasoles. “

—

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

results of the study were inconclusive and these _ S e R
efforts have been abandoned for the tiwe being.

o Currently, TVA s in the process of develoéiﬁgﬁéﬁriii -
on=Yine monitoring-system to-detect deterioration in- S
the CT so that the CT can be removed before
currently being cunducted at Raccoon lvuntaln. A power
factor monitor is the most likely type to be used,
because-its response time is wuch less than that of a e
gas-in-oil monitor.

o TVA contracted with a vendor for:

= A diagnastic test orogram for subjecting CIs in

deterjorated condition to partial dischar?e {corona)”

,,,,,,,,,,,,,,,,,,,,,,,,, s . . . . . . tests and fmpulse voltage tests to investigate the L

theory that the insulation was breaking down, thereby o

L causing-the-gassinge- - — - - oo oo e e e e

' * - “Thie subsequent diswantiing of CTs and dn-inspeciion
proyram e e -

-
2919n-11 -s/an
-
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Corrective Aétlons

4

Elesent 237.6 - BLN

a. Current transformers (CT) are

*gassing” (generating explosive gases
within).

b. Outages are necessary 5o that oil
samples for monitoring the gassiny
condition can be obtained.

c. If gas content of oil exceeds
recomnended devel, the CT must
remain out of service.

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

29190-12 {11/20/817)

BLN

de

c.

d.

TVA and other utilities are experiencing gassing of their

hign voltage freestending, oil-filled C¥s (Ref. 9,56
and 9.57) .

Power circuit breakers (PCus) must be tripped to
de-cnergize CIs so that oil samples can ve taken for
analysis of gas content {usually hydroyen) of the
fnsulating oil.

Wnen the gas conteat of tne CT insulating oil Is above
the peraissivle maximum (200 ppa Hp), (Ref. 9.21), the
associated PCB must remain out of service until the CT is
deyassed or replaced.

Switchyard configuration chanyes are required to
acconmodate CY oi) sampling and out-of-service switcnyard

_equipment.

x

BLN
a. See f{ssue “f* for corrective action.

b. MNone required.

c. HNone required.

d. HNone required.
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Element 237.6 - BLN {Continued)
i e. Cnanges in switcnyard configuration

e. The issue that switchysrd configurativn changes (due to e.
way reduce plant security (safety).

CT oil sampling or failure) could jeopardize the safety
of the plant nas not been substantiated for the following
reasons:

Kone required.

0 hone of tne suspect high-voltage CIs is part of the
1 )

N
Class It safety-reiated power sysiem.
o The switchyard confiyuration cheanges are planned and
cuorainated activities, and envugh eyuipment exists to
u%ilize the wultiple power sources available to the
nlant
plant,
The fai ot & slugle CT will not prevent
confurmance with 10 CFR 50, Appendix A, GUC-17 I
(Kef. Z2.19). The auxiliary power system of BLN has ]
crossfeed capabilities (at 0.9 XV level) between the
. two yenerating units. Tne use of generator load
break switcves, the wmultiplicity of lines feeding the . . . . . . L
50V kV and 16) kV switchyard buses, and the adequale
physical separation petween the Cls and offsite
power-related equipment ensure that une CT faflure
will nut prevent the selecied switchydra configuration
from supplying the necessary offsite power.

©

f. Peripheral finding.

f

Uuring the review, the evaluation team verified that TVA
nas taken steps, through the activities of the CI-Faflure
Task Force 1o determine the cause of the gassing/failures
of tne CTs. 1V nas wplemented procedures to protect
persunnel dnd is in the process of esteblishing prograsms
to prevent catastrophic CT tailures. TVA Power System
Uperation {PSO) nas taken, or is in the process of
taking, tne following actions:

o Issued safety procedure [Her. 4.38) and hazard conlrol
instruction (Het. 3.3)) to estavlish snnimun safety

vicinity of Cls identlified as putentially dangerous.

f.

TVA has previously subailtted a corrective

action plan (CAP) that addresses the

finainue of thic ranart The £aP wac
findings of this repori. he LAN was

transmitted via TCAB-316 on 03/16/87 in

A mmaaam - PPN TR o
ST EIPUIHSEC tU correciive action tr aLn iy

document (CATD) 237 06 KPS 02, which was
issued as part of WEN element evaluation
237.6 {see issue “f* of Elewment 237.6 -

WBN).

{CAID 237 06 HPS UZ) .

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr precautions to-be followed when working fnthe-- - - - - - - - - - - - - - T

o IVA nas pertorwed power systew studies dand failure
wonitoring al Raccoun Hountain (Kef. 4.0v), where the
majority of the CT failures nave Laken place. Tne

results of the study were inconclusive and these

efforts hiave been gbandoied tur the Ui UE Y.
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Corrective Actions

4

Elesent 237.6 - BLN (Continued)

20190-11  (11/25/87)

-

o Currently, IVA is in the process of developing an

on-line monitoring system to detect deterioration in

the CT so that the CT can be removed-before
destructive failure occurs. HMonitor testing {s

currently peing conducted at Raccoon tbuntain. A power

factor wonitor is the most likely type to be used

because its response time is much less than that of a

gas-in-oil) monitor.
0 TVA contracted with a vendor for:

- A diaynostic test program for subjectiny CTs in

deteriorated condition to partial discnarge (corona)
tests and impulse volla?e tests to {nvestigate the

theory that the Insulation was preaking down,
thereby causing the gassing.

- The subsequent dismantling of CTs and an inspection

program
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Issues findings Corrective Actions
ARREAARCARRANRARARR
Element 241.1 - lnadequate Splicing anu Tenalnation Practices and Procedures :
AARAAARAARARARAARSY
SUN SUN S
a. The ddequacy of cable splices 1s a. Review of tne design and constructivn docuaents revealed — d. YIVA wil) ¢o '-_‘u-g susp pusp defictencies
questioned should underground canie that curreat prucedures, standards, and fnspection includi r upply. controls, and
Systems become subaerged from fluoding instructions provide sufficfeat infurwatien to make " n all class IE/CSSC
in manhvles or cable ducts. qualified cable splices on mediisu voltage (5 to 15 kV) al dnd ggna‘bles (Mit/iHis) having
and low veltage { {0 V¥ or Yess) cables. Uocumentation Siop punps, 141 (K14) 1s for the
review (G 18, Hev. . 0 and Haychem tests, Keferences 9.64, ad}itional atése n nerator): 37 of the |
9.05, Y.0v, and 9.07) end interviews conducted by the 56 X 14dss 1€/ ‘ni 1Hs have sump punps, |
evaluation tesm also suggests tnat, prior to the issue of {se CATD 3-1uN-03}, Pump dry
the ®Criteria and Prucedures for Haking Splices of the Y6 ulxuerma 1E/CSSC m/lllls to
fnsulated Cables in Manholes and landholes® (npf 4,349) provleYacdss for thy saspiing proyram- l
and_the electrical standard drawings (Ref. 3.10) (medlun disc s\ %aomﬂ
voltaue) and SU-ENZ.5.6 [nef, 3.1)) Su-E£ 12.5.3 and
Su-£12. b4 (Hef 3. 12) (Yow vollage). submersible cable TVA wi\l lup‘:ﬁ;e\rwber of class
spiices, dncludliig Raychem ieat shrinkavie tubing, were 1E/CSS splﬁa§? 1A the 36 Mil/ilHs
installed. However, no evidence supporting adequacy of = noted ako - 50: record the -
~ instailation or tastallation records of submersible cable fusber lass 1L ble splices
splices could be fdentified. Furthermore, G-38 . that -havA bYen sublfiged Yo these Hi/ilis;
(Ref. 3. Z(lJ) does not :ddress splices for medlua voltaye “iwmg fuaf dar gd nusber of
_ .cables priyr_to Rev, Sl icesi ¢ remaifl /Hits,
v :gtabllsn total QA& H\)f est juated

B e n = ms e s class 1E/C

appropriat
B e HIL-STD-105

H using an
L% ﬁ‘ocgdm‘ 2urh as

g i

. e enough noabe een
_ e - subun‘zrged tc})7 r § utlve
U S — sarple, -Unlying WReedinycircuits
. o o which are fre *mﬁ‘zmﬁpﬁad 11} be
§ I T e e inciuded in th ryed cable
splices 1n circ l fr(qdf% rergized
R demonstratethe e Qable
,Splices., l( lh ll )h ‘e 10d

class 1E/CSSC sphic ~ :nduygh to
-establish a 95 pecel~< m tugt yevel
that the splices e b‘oer
‘no furiher aciion s
unit 2 restert.

24860-13 G/un

..,e'a,bl,e!,,,,,,,,,,,,
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Currective Actions

Element 241.1 - SQN (Continued)

24860-13  (11/25/87)

If the sample as stated in the paragraph
avove is not large enough to establish a

U8 nurcant confidoncadovelothod dive

TS IR PARERERESRPLEED
Y

ces installed in the 36 Mi/HIS noted

RIE:
ateft
4

clasce e LL s d Yo al

Ho splice cards for cable splices prior to 1977 were
fdentified, and the reviewed splice cards do not record
materials used. In addition, the evaluation teaa found
that existing records are insufficient to determine the
type, nuaber, and location of cable splices in manholes.
Neither could the evaluation team identify use of cable
splices as tested by Raychem for TVA, prior to tne issue
of the current electrical standard drawings (Refs. 3.10,
3.10, 3.12) for splicing procedures.

luproper instaliation of neat snrinkable tuning over
electrical splices, as stated fn the NRC IE Inforwation
Notice 8b-53 (Ref. 2:-15), has been jaentified in

CAR SQ-CAR-Bo-05 (ref. 9.12). The curreat program under

SH1-0-317-42 (Ref. 3.53) is, nowever, limited to
correcting the provlem on

A
LA ) 3 amans

- d ’
g?wer cables routed through the remaining
i/iis. Write a CAQ for any inadequate
class 1E/CSSC cable splices (see EC CATD

304.03-5QK-03).

(CATD 241 01 sun 01)

TVA will document the type of material
used to waterproof the splices, and
determine tne number and location of all
class 1E/CSSC splices in the manholes and
handholes. Also, MSAl-7, currently under
revision, will require unique
jdentification and documentation of
location, cable nuaber, materials used, |
. etc., fur future insta)lations of
class 1E/CSSC splices.
(CATD 24) 01 SyN v2)

Tva will:

u Prepare a special waintenance
instruction (SM1) to inspect all

I

» ut
covered unaer 10 CFR 50.493 Ko proyram is cir[?p;zyf
I‘ 1 »
.j; H

place to review tne adequadyTE 3 {ce i§§i8 fa
caples in manholes. 'é'i‘.'!tfl REW

At T R EEAPLETED.

ctass ‘Iilb))& CAIE Sprices in

.

ne 0 Hrite I}\lﬂ‘ Yade W?
i‘kl §ﬂ/ '{?,:ﬁeg‘gi@@:\%ggf splices - |

idenbibs {
revTT 30

{CATD 24) D) Syn 03) l
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Corrective Actions

Element 241.1 ~ SQN (Continued)

b. Plant safety is questioned as a result
of a splice{s) failure pecause of

flooding.

¢. Adequacy of the current design for
avalilability of redundant {back-up)

systems is questioned in case of
lsl‘,,,,

cable splice failure

2486D-13 ‘/‘uii

——

b.

Ce

The evaluation team geterwined that cables of redundant
class It trains are routed throuyh independent conduilt
banks to the remwte buildings in conforwsnce witn the
design criteria (Refs. J. su and 1.01). Although-the
class ME caoles have been in service under operating
conditions for some time, existing records are
insufficient to-verify the adequacy of the cable

splices. ULue to possible siwultaneous flovding uf
reaundant class 1€ mannoles, a poteatial comson mode
-fallure of redundanl class 1t cable splices cannot be
-ruled out. A llmnteu ualxuonn ‘of six naunoles identif jed
in ECYG Heport Ho. 304.03 confirmed thit manhojes are
currently flooded, resulting in cables coated with wud,

and debris lying on the floor.

Tne design of class It cable systews is based on
requirements for preserving the independunce of redundant

class IE systems. Houever. because of insufficient cable
splice-records and the potential coumon mude faijure as
staled above, the availability of a redundant class 1E

train for safe’snutdown of the plant cannut be Judranteed.

b. Addressed above in a.

C. Addressed above in a.
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Corrective Actions

Element 241.1 - WBN

a. Adequacy of cable splices is questioned
should underground cable systems.becowe
submerged from flooding in manholes or

cable ducts.

24860-13  (11/25/87)

WBN

a. A review of tue design and construction docusents

revealed that the procedures, standards, and inspection
fnstructions provide sufficient information to make
qualifies cavle splices on medium voltage (5 to 15 kV)
and low voltaye (bUV V or less) in underground cable
systems, The evaluation team reviewed a large number
(approximately 80-90) of splice caras and found that the
splices were perforwed in accordance with applicadble
procedures (Guneral Construction Specification G-38
(Hef. 3.20) and Electrical Standara Drawing SU-£12.5.3
LRef. 3.10)). Material used and locations of splices are
properly documented on the splice caras. [he cable
splices installed in mannoles, as recordud on splice
cards, are qualified for submersion.

However, an occurrence of using oU0 volt rated 2-way
cable connectors in 6.9 kV cable splices was identified
through NCR 6536, (Ref. 5.29). sork plan KoSib-1

{Ref. 9.54) (Unit 1) entails an extensive plan to inspect
all tne safety-related 6.9 kV splices and correct any
deficiencies discovered. A recent walkdown conducted by
the evaluation tean observed significant progress in
fmplementation of this work plan. The evaluation team is
not aware of any similar work plan for Unit 2.

NRC IE inforaation notice Bo-53 (Ref. 2.1%) addresses
improper installation of heat shrinkable tubing over
electrical splices. Deticiencies cited in this IE
information notice were identified as part of HCR ¥W-353-P
KY (Ref. 5.03). The review under element 241.1 was
limitea to splices located in underground raceway
systems. Tne problem pertaining to Conax cables of
containment penetrstions is covered under element 24).5
(WBN), finding “c* (peripneral).

Ine evaluation team has been unsble to identify any
proyram to review the adequacy of splice installation for
class )E cables in wannoles. -

Ho corrective action is required for this
part of the finding.

IVA states that workplan N6536-1 does
encompass work on unit 2 and common

systeams as well as unit ). The CAP also ‘
states that as of 03/10/87 corrective
action relative to workplan N6536-1 was

in progress with a scheduled cospletion
date of 05/01/87. (CATD 24) 0) wBK O1)

TVA states that applicability of IE |
information Notice 86-53 (Ref. 2.15) to
cable splices located within manholes
will be evaluated. Acceptable
installation of splices in manholes will
be determined, any deficiencies found
will be documented via CAy, and corrected
as necessary. Additionally, TVA has
comajtted to implement corrective actions
relative to CATD 304 03 KPS O] regarding
preventive maintenance of electrical
manholes at WBN as part of CATD-2.

{CATD 24) 0) WBR 02)

fnhe corrective action regarding splicing
probleas in Conax penetration enclosures
13 covered under element 241.5(HON)
finding "c".
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s Element  241.1 - WBN (Continued)

: Plant safety is questioned as a result b. A postulated failure of a cable splice in one class IE b. Addressed above in a.
. * of a splice(s) failure because of train due to floodlng will not affect the function of the ~
N flooding. redundant train if-tne caole splices have been {nstalled

correctly in accordance with existing procedures and
design criteria for cadbles routed in conduit banks.
However, because of possible simultaneous flooding of.

redundant class 1E mannoles, a potential coumson mode
fallure of redundant class 1E cable splices cannot he

: ruled out if improperly installed.
y €. Adequacy of the current design for c. The design of class It cable systems is based on C. Addressed above in-a.
g avatlability of redundant (back-'v; requirements of preserving the independence of redundant
. systems s questioned in case of class IE systems. Tne redundant {backup) system is
H cabie splice failure(s). designed to respond to any single faflure (caused b{

fallure of & cable splice) to mitigate a design basis -
, event, However, concurrent failure of {woroperly
g installed cable splices due tb simultancous flooding of
| . redundant cavles may affect availaoility of.redundant
i R (uuuﬁdu) eqmwe-u. """"""""""""""""""""""""""""""""""""
B BFH BFH BFH

a. The adequacy of cable splices is a. In the underground tunnel between the intake structure a. IVA commils to identlfy and locate all
questioned should undergrouny canle and the lurbine suilding, the eveluation teas observed splices of safety-related cables in harsh
systems become submerged from flooaing that: environent and to replace those not

3 in manholes or cable ducts. Tt T . weeting the requiresments of GCS-G38

0 A small nugber of sollces on nonclass IE control (Ref. 3.20). Furthermore, a tracking

cabies have RayChem hieat snrinkable tubing over them. list will be developed for these splices
{SCR BFH EEB 8549). The identification

I . o Class 1E control cables are yenerally heavily covered and walkdown will also include
g with Flamemastic ang, therefore, solices could not be safety-related cablag lgcated at the
- identified.or verified. intake pumoing station. A CAQR will b
5 == - issued for any uﬁﬁCﬁﬁIérulng spiices.

0 A liniled number of spllced medlum voltage cables Ine walkdown generated data will be
S S o exist ina class 1€ tray. “oecause of the fack of - issued on a 4IR for input to the computer -
: - identification and the heavy Flameaastic coating, the based splice tracking prograa. ~ °~
OO T T evaluation team could not determine thelr safety ~ {CATDs 24] O} BFN 01 any 02)
) classification, T T

i

T 2au0-12 ‘/87)
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Corrective Actions

Element 241.) - BFN (Contiaued)

»,
s

b. Plant safety is questioned should
: a splice(s) fail because of
~ f‘ood‘ﬂgo

c. Adequacy of the current design for
availability of redundant (back-up)
- systems is questioned in case of
: cable splice fajlure(s).

v 2486D-12 (11/25/87)

«

b.

o Ko installation detarls nor infurwation on the
materials used could be identified to verify adequacy
of splices on the medium voltage cables.

No documentation identifying splice locations could be
found by the evaluation team.

No splices were identitied in handholes 15 and ¢6 for the
underground duct bank that cuntaihs cables that are
redundant to tne cables run in the tunnel,

Althougn the adequacy of cable splices in underground
iastallations could not be verified by the evaluation
team, several deficieat installations of Raychem tubing
in other parts of the plant were identified by the EQ
staff (TVA ECSP Report 30200, RU) (Ref. 9.28).

Tne evaluation team did not identify any cavle splices in
handholes 15 and 26, Because of this and in spite of the
uncertainty regarding the uxistence of class V€ splices
in the tunnel, in the event of simultaneous flooding of
the underground tunnel and the duct pbank, a potential

comnon wode faflure of redundant class 1E splices can be
ruled out.

c. At preseat, there are no class It splices in the class IE

underground duct bank between handholes 15 and 26, The
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. HNone required.

¢. Hone required.

-
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lssues Findinys Corrective Actions
Element 241.) - BLN ot BLK
a. The adequacy of cable splices is d. A review of desiygn ana construction ducuments revealed that a. The corrective actions consist of the

questioned should underground cable
systems becowe subamerged from flooding
in manholes or cable ducts.

current procedures, stdnaerds, and inspection instructions
provide enougn inforwation to maxe qualitied cable splices
on mediua voltage (5 to 15 xV) and low voltage (600 V or
less) caoles. Tne evaluation teaw reviewed docusentation
and conducted interviews. It found that medium voltage
splices were performed fn accordance with applicable

.proceaures (General Construction Specification G-Ju

ikef. 3.20j, yuality Conirol Procedures BhP-ylP-3.34

LRef. 3.52} and uhY-ycP-3.4 LKef. 3.50), and Electrical
Standard Drawing SD-E12.5.3 [Ref. 4.10). tHowever, low
voltaye splices were perfurmed before tlectrical Standard
Drawings SU-£12.5.6, (Ref. 3.11) and SU-El2.5.4, (Ref. 3.12)
were originally issued (00372078 and v242)1ud,

respectlsely). Inese urawings provide splicing aetails for

2o fnculatad ashlae
low "‘c!%ug.. Widlsaled Cdoeids.

fio separate spiice records were uscd at BLI oefore Quality
Contrul Procedure BNP-QCP-3.34 was issued, in late 1934,

followings
The action initjated by PIR BLN EEB u6ll.

including actions to specifically address.
HRC IE-IR 86-53 {uef. 2,15}, In
accordance with the comaltments
docwaented in the JROI proyraa.

(CATV 241 01 BLN U))
A waster 1list of cla n
non-class IE cable s

S W
estanlished and mafl ]

—————  essum

-0

11 be

i

ss It a
plic
maintainad.

(CATD 241 01 BLN 02) .

lnstallation Ships® (pull carus), witn only lucation and any
crimp tools used being loyyed; splicing materials usea were
not-recorded,- in-addition, tha evaluatioa team found that
no centralized record (Such as a splice schedule or list)

location of cable splices for Bk,
There are a few spliced cavles in a medium voltage cable
tray in amanhule 2al3-A.  duecause there are no fdentification
marks, - the evaluation teaw could not determine-the cables®
functions, voltage levels, or safety classification.

The evaluation team tound no procedure or instruction for a
preventive maintenance or housekeeping program for

electrical manholes at BLN. Uuring walkdowns o inspect

seven of the 4o mannholes at LN, the evaluation team
Cables in all mannules were coated witn mud. At several

operational cundition.

requiresents. Additionally, an NCR has

been foruulated (HCR 5154, RO; Ref. 5.27)
for a design reevaluation delineating the
problems assoctated with water - - - -
accumulation inside electrical manholes;

sump puwp failures, etc, ~The action will
be entered into the TRO) program.,
{CATD 24) U] BLN 03)

observed wanholes containing various amounts of waber.. . - . o . L L L Lo

locatfunsy sump- puaps- or thedr conlrols-werenot-fa-an - - - - - - -o-o- o oo S e e e e e

s
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findings
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REVISION NUMER: 4
Page B-55 of 68

Corrective Actions

Element 241.1 - BLN (Continued)

b. Plant safety is questioned should a
splice(s) fail because of flooding.

¢c. Availability of redundant (back-up)
systems is questioned in case of cable
splice fallure(s).l,u

24860-12  (11/25/87)

b

<

.

NKC IE information notice U6-53 (Ref. 2.15) addresses
fmproper installation of heat shrinkavle tubing over
electrical splices and terminations. ODeficiencies cited in
this IE information notice are already identified as part of
NCR 2494, (Ref. 5.30). This problea pertains to termination
of solenoid valve cable-to-condulet mounts on walls.
Additionally, PIRSLNEEBY61) has initiated action at BLN to
evaluate class IE cable splices using Raychem heat
shrinkable products in harsh eavironment areas. TVA
indicated that this evaluation will include the manholes of
tne conduit banks between the Diesel Generator Buildings ‘and
the intake Puzping Station.

The evaluation team deterained that cables of redundant
class 1€ trains are routed through independent condufit banks
between the Diesel Generator Bulldings and tne intake
pumping station, in conformance with the design criteria. A
postulated fallure of a cable splice in one class 1€ train
due to flooding will not affect the function of the
redundant train if the cable 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
VE manholes, a potential cosmon mode failure of redundant
class IE cable splices cannot be disregarded if the cable
splices were improperly installed. ‘

Tne desfgn of class 1E cable systems is based on the
requirements of preserving the independence of redundant
class JE systems. However, because of insufficient cablé
splice records and the potential for comson mode failure as
mentioned above in Finding "0,* the availability of a
redundant class IE train for safe shutdown of the plant
cannot be guaranteed.

b.

Ce

Besn

Hone required in addition to (a.)
abave.

None required in additfon to (a.)
* above.

|
-
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Findings

HEVISIUN NUMBER: 4
Page B-56 of 68

Corrective Actions

Element 24).4 - BFN (Continued)

b. Inadequate installation could
contribute to unreliable operation
of the diesels.

BLN.

{Not to be evaluated)

a. Corrosion of wiring n
feedthrouyns {modules) of tne
electrical cable containment
penetrations caused oy breakdown of
insulation or wrong apolication.

P ilat

b. Deterioration of sealant material n
electrical cable contaimsent
penetrations.

b. Ine condition of the louse assemblies has not been

reviewed for safety implications at BFA.

BLN

Syn

a. Tne evaluation team reviewed tne CAY data for “Electrical

Penetrations,” (12/10/8b), the Licensee Event Reports,
and the data sheets cavering the verification walkdown of
tne eavironmental qualification field prograa (1985). Mo

i ‘ R b Bena ~
indication of deficiencids similar to those outlined in

the concern was found at SYN.

NCR W-3%-P (Ref. 5.01) 1ssued for WBN 1dentified
concern. In a review of docusents )isted under {a), the
evaluation team found no deficiencies as descrived in the
HCR ana the employee concern regarding the SUM

penetrations. On the pasis of this review and the
results of the Conax inspection {Ref. 9.5U) at Wi

it}
NCR 1s not applicable to SQN.

, the

b. Addressed above in a.

BLN
sux .
a. None required. i ,

= «
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2 ATERCHMENT 8
. SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACYIONS
* FOR SUBCATEGURY 26500

REVISION NUMBER: 4
Page B-57 of 68

:_ Issues Findings . Corrective Actfons

N Elesent 241.2 - WBN WEN WEN

" a. The use of pre-insulated diamond a. General Construction Specification G-38, Kev. 2, Section a. The corrective action plan (03/16/87)

. grip (PIDG) lugs to make crimps 2.2.1 (nef. 3.20), was deficieat in not providing clear states that ECN 5880 (Ref. 6.15) is stil}

. on solid conductors may result in guidelines for lne application of criap terminal lugs. being worked in Systems 292 and 293 in
o reduced current capacity. The Tnis lack of clear definition ang guidelines permitted various work plans. The ECHR will be
. practice of crimping on solid construction to use incorrect terminal luys. signed off by the Division of Nuclear

‘ conductors requires reevaluation. Construction also dia not follow tne specified vendor Construction Unit 2 prior to system

) requirements in the application of terminal luys.

The following corrective actions have since been
fmplemented:

. - o Specification Revision Notice (SRN) G-38-6, was {ssued
. on 11/20/85 to revise General Construction
. Specification G-38, Section 2.2.1.

o Engineering Change Notice (ECN) 5879 dated UY/26/u5
. {B20 851007 506) for Unit 1 and ECN 5880 dated
.. 09/26/8% (826 851007 510) for Unit 2 {Refs, 6.14 and

- . 6.15) were issued to rework the existing PIUG terminal
N lugs on solid conductors. ECHs 5879 and 5880 were
_— closed on 02/27/85 (B26 Bou22? 501 and B26 860227 502)
., indicating completion of desiyn work.

R . o Unit 1 rework of existing PIDG terminal lugs on solid
. conductors was completed. No records indicating
’ completion of rework for Unit 2 were identified.

The following procedures have been revised to prevent 2
recurrence of the problem.

. o Genera) Construction Specification G-38, (Ref. 3.20),
o (incoggorating Specification Hevision Notice [SHN]
. G-38-

o HMaintenance and Additions Instructions MAl-4,
(Ref. 3.22), and MAL-5, (Ref. 3.36)

o Yuality Control Procesure yP-3,06-3, (Ref. 3.59)

P

, 24860-13 (11/25/87)

transfer. The rework will be completed
prior to fuel load of Unit 2. ,
(CATD 24} 02 uBN 01)
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findings

REVISION NUMBER: 4
Page B-58 of 68

Corrective Actions

Element 241.2 - BFN

&. The use of pre-insulated diamond
grip (PIDG) lugs to meke crimps

0 on solid conductors may result in
5 reduced current capacity. The
5 practice of crimping on solid

[ ., conductors requires reevaluation.

BFN

. Improper use of AMP PIUG terminals on solid conductors

was identifivd at WUN, SCR WUN EEuBSI? (ef. 5.15)
stated that the problem was potentially generic to SN
and BFN. Each plant was instructed to.conduct and

docuwacnt & review to determine any misapplication of PING
terminal luys on solid conductors. The evaluation team
finds tnat such a review was not coupleted for Browns

Ferry units 1, 2, and 3.

IVA comaits to the following actions:

1)

Conduct a walkdown inspection of 28
arc suppression network circuits,
which represent &7 of the solenoid
valve suppression circuits found in
units i, 2, and 3. Because all the
circuits were installed under the same
process controls, this sampling is
considered representative. Results of
the walkdown inspection are not

mhnaa 1007 ALSE oo
expected until December 1987. After

the walkdown inspection, a CAQR and

corrective action wiil be initiated to

rectify any misuse of PIOG terminals, “
if required.

(CATD 24) V2 ©FN 01)

After completion of the walkdown-and - - - - - - - - - - -
corrective action, a final response to |

SCR WBKEEBBS537 will be issued. - This i

is scheduled for completion in January

sana

1988,

Uther actions have already been
completed as discussed herein. TVA

has conducted interviews with various

Am 1
personnal at BFM from Materfals

Adainistration, Power Stores,
Electrical Haintenance, Procurement,
and Electrical Modifications, and has
searched through design documents in
an effort to determine whether PIDG
terminals have been used at BFN. Both
of these efforts (the interviews and
the docusent searches) indicated that

-PIUG terminals have not been used at- - - - - - - - - - - -

BFN. Furthermore, a walkdown was

panels on each unit (panels 9-7 and

9-52), because Foxboro panels were
specifically cited in SCH UBNEERHST)

Lasly LRt L2t 4410 v
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SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
* FUR SUBCATEGURY 26500

Findings.

REVISION NUMBER: 4
Page B-59 of 68

Carrective Actions

Element 24).2 - BFN (Continued)

+ BLN

a. The use of preinsulated afamond

rip (P10G) lugs to make crimps
gn go‘id cgndggtors may result in

reduced current capacity. The
practice of crimping on solid
conductors requires reevaluation.

24860-13 (11/256/87)

8LN

a. luproper use of AMP PIUG terminals on solid conductors

was {dentified at WuN. SCR WUN EEBY537 stated that the
problem was potentially generic to SON 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 BLM, and it was found that the conditfion
“does not exist® (TVA memo [B21 851022 0043). Since no
documentation was found covering the review and walkdown,
the evaluation team contacted the offices of
OKP-DN~Construction and DNE-EEH, wno participated in the
review. They confirmed that PI0OG terminals are used at
bLN only where clearances prohibit the use of uninsulated
lugs and only on stranded conductors.

as potential sources of this problem.
Ho discrete devices terminated with
PIDG terminals were found in these
panels during these walkdowns. Refer
to (IR EQPBT066 (Ref. 5.28),

(CATD 24) 02 BFN 01)

BLN

a. HNone required.




: ATTRCHHENT 8
SUMMARY OF ISSUES, FINUDINGS, AND CORHECTIVE ACTIONS
FOR SUBCATEGURY 26500

REVISION NUMBER: 4
Page B8-60 of 68

2. Noinegéefrtéstsrare performed on a.
low-voltage cables.

‘(including connecting cables) is performed as part ot

Issues Findings Corrective Actions
RAASANRRASARARARRRN
Element 241.3 -~ Meyger Tests on Low Voltage Cables
ARAARRARRAANNANARS M
SUN Syk Syi
a. No'megger tests are performed on a, Altnough there are no industry requirements for testing a. Hone required.
low voltage cables. }oi voltage canles, [EEE Standard 422 and oyu,
[ PO

iRef. 3.00), provide guidance for cabie testing, ana Syn
Construction Test Instruction Ho. 10 and lIaspection
Instruction No. 10 established requiresents for such
testing procedures and documentation during
construction, These test.procédures ana requiresents

were also incorporated in MEAl-12 {gef. 3.24) and then

Hinl-7 (Ref. 3.23) to verify insulation fintegrity of
cables installed after completion of coastruction.

The evaluation team determined that existing records
indicate megger tests were performed on low voltage

cables ana that records of these tests are on file at SQN.

TVA quality Control Procedures 4CP-3.5, Rev, 0 (U3/22/86) a. Hone required.
{Ref. 3.46). ana yCP-3.6, Rev. O (12/05/15) (Ref. 3.47)

-established requirements for low voltage insulation

testing and documentation during construction. Megger
test reguirements as stated in the above YPs were -
superseded on 07/25/82 by tne Quality Control Test
Procedure QCT-3.06-1 (Ref. 3.48), wnich aadresses megger
testing . of mediua voltage (6.9 kV) cables, but not low
voitage {4l V) cabies.” Tne evaluation team determined’
froa reviewing samples that test records indicate megger
tests were performea on low voltage cables until 1981, in
conforwmance witn the quality control procedures.

There are no industry requirements for testing low
voltage cables. However, IEEE standard 422 and 690,
{Ref. 3.08); provide guidance for “insuiation resistance
testing prior to connecting cables to equipment or

functional testing as part of tne check-out of the
equipment system. Furictional testing of eyuipment
TvA*s_ tect ing program,
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FUR SUBCATEGURY 26500

Findings

REVISION KUMBER:
Page B-61 of 64

Corrective Actions

4

Element 241.3 - ¥BN (Continued)

BFN

a. Mo megger tests are perfonsed on
low voltage cables.

BLK

a. HNo megyer tests are performed on
low voltage cables.

.
-

»

2486D-13  (11/25/87)

BFN

Furthermore, TVa
requirements for
and additions lns
(Ref, 3.22), to v
installed after ¢

tucorpurated insulation test

low vultage cables in the Mogifications
truction Meal-d4, issued 02/14/44

erify insulation inteyrity of cables
ompletion of counstruction.

3. Althougn there are no industry requiremsents for testing

beginuing in 1922, indicate meyger tests performed on low

BLN

Jow voltage cable
(Ref. 3.60), prov
Construction Yual

s, leet Standard 422 and b9,
ide guidance for cable testing, and BFN
ity Contro) Procedure Br-17, Rev. 4

{Ref. 3.49), establisned requirements for such testing

procedures and do

cumentation. These test procedures and

requireménts were also incorporated in Msal-13

(Ref. 3.25) and t

nen MSAl-45(Ref. 3.20) to verify

fnsulation integrity of cables installed for
wodifications after construction is cowpleted.

The evaluation te
tnat cable termin

voltage cables an
file at uFN,

am determined from reviewing samples
atjon data sneets and test records,

d that records of these tests are on

a. Althouyn there are no ingustry reguirements for megger

testing of low vo
(Ref. 3.o00), prov
Quality Control P
(Ref. 3.51), esta
procedures ang o
requiraments were
to verify insulal
in siynal, contro

ltage cables, IEEE Standard 422 and 640,
fde yuidance for cable testing, and BLN
rocedure BNP-QCP-3.1b, Rev. 8
plished requirements for sucn testing
cumentation. Test procedures and
incorporated in BLEMI-2704 {Ref. 3.39)
iun integrity of caole splices installed
1, luw voltage (U-bU V) puwer, and

wedium voltage (o-15 kV) power cables. Aaditionally,
Quality Control Procedures uiP-yClP-3.4 (Ref. 3.50) and
BNP-yCP-3.34 (Ref. 3.%2) require insulation resistance
testing and documentation during cable temmination ana
pulling (if splices are required during installation) on

Jow voltage cable

S.

BFH

3. HNone required.

BLN

a. Hone required.
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- REVISION KUMBER: 4
Page B8-62 of 68

Corrective Actions ‘

Element 241.3 - BLN (Continuea)

AARAANRARRRRRRAAAS
Eiement Z24i.4
ARANANANRARARARARN

Sun

a. VYendo SUp|
are i

PP
nadequ

generator.

b. Inadequate tnstallation could Contribute
to unreliable operation of tne diesels.

Anpnenol Connectors

ed amphencl connectors

14
e
ately installed on
actuators of the standdby diesel

;1‘1

da.

‘to respond incorrectly durling testing

The evaluation teaw acterwined from reviewing sauples
‘that cable termination inspection and test records
indicate wegger tests performea on low voltaye cables and
that records of these tests are on file at BLN.

N

The instajiation metiou of ampnenoi connectors on
actuadtors by the /6 wanufacturer was inadequate.

The connectors were installea with a thread mismatch
between the awphenol connector ang tne conauit fitting

resulting in loose electrical connections causing one 0/

o ko
SHLLI IR ey WUl sy sLaviliye !"’I‘ L00Kk the

necessary corrective actions. Tne replacement wiring
narness and the connector adapter were instailed per = -
manufacturer’s Service bulletin S8-0027-1 (Ref. 9.19).

Although the incorrect installation of connectors cuuld
have contributed to an unreliavle vperation of- tne D/ds,
5

tne problem was fgentified duriag o survelllance test
(Ref. 3.61) |plant standard prucedure required per

| JRONYNG SR
)

echinical Specificationj and corrected in a timely manner.

Syt

a. HNone required.

N
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Findings

REVISION NUMER:

€lement 241.4 ~ WBN

a. Vendor-supplied Ampheno) connectors
. are inadequately installed on

:, actuators of the standby diesel
generator.

N oale

113

2486D-12  (11/25/87)

WHN

a. buring a walkdown, the evaluation team noted that
action recoumended by Mrrison-Knudsen in Service
Bulletin SB-0027-) regarding the mismatched threa
problem vetween the condulet and the pluy cunnect
the diesel generator governor were installeg as
recomsended by torrison-Knudsen, Tais wmismatch {
problem, as indicated in the service bulletin, €
diese) generators supplied by this manufacturer
1970. Althouyh an adapter, P.H. BO2020, appears to have
been installed as the result of tne Service Bulletin, no
documents were found to docunent tne work perforamed as
recommended in the corrective action,

In auditjon, the following observations were made during
the walkdowns (Refs. 9.39 and Y.41):

o Un diesel generator engine lA-2, all joints were tight
with tne exception of the threaded connection between
the coupling and the adapter busnhing. This was

observed when slight pressure was applied to the 90°*
elbow.

0 Un diesel generator enyines 18-2, 2A-), and 2A-2, all
Joints were tight with the exceollon of the threaded
connection between the Y0® elbow and the adapter
bushing. Ine coupling can be rotated with slight
clockwise or counterclockwise pressure on the coupling.

ﬁ pters were tnstal)
C ac that ghe a

here ore.
s requiret—{6aTin24] 114 HBN

HET

L]
Page B-63 of 68
Corrective Actions
NoN
a. the ndicates that
g @\- ghs’%ﬁﬁ ﬁ s {nvolved wi
e g %‘}:ﬂa

TVA wil) investigate the reason(s) for
the loose couplings, including the
possibility that design or procurement

requiresents for safety-related equipment

under vibration conditions are

deficient. [In additfion; any deficiencies

in the requirements defined wil) be
investigated to determine if hardware

deficiencies nave resulted. Furthermore,

if conditions adverse to quality are

found, CAYs will be written
(CATD 241 04 usH 02).

‘v
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REVISION NUMBER: 4
Page B-64 of 68

Corrective Actions

Element 241.4 - WBN (Continuea)

b. lnadequate install
bute to unreliabie

diesels.

on could cuntri-
eration of the

3. Vendor-Supplled Ampheno) connectors
are inagequately instalied on
actuators of the standby diesel
generator,

Ziﬁbﬁ-igz;ﬁb‘i

0 Un aiesel yenerator engines lu-1, IA-1,
all joints were tignt witn the exception of the

connection between the packshell put and base nut. On

this connection, wovement was observed when sliynt

pressure was applied to the condulet.

o Un the fiftn diesei generator enyine, 5-1, all
connectiuns were tignt. However, un diesel generator
engine 5-2, the threaded joint between the adapter
bushing ana the packshell extension was loose.
was observed with slight pressure on the condulet,

b. With the exception of waintendnce request (KR) R-503909Y,

{ief. Y.b3), issueo 1o reinstall a steeve tock 10 the
connector for diesel generator enyine 1A-2, no other
corrective actions have pbeen identificd to resolve tne
deficiencies igentified in Finaing “a“ above.
contribute to unreliable operation of the diesels.

a. No document could be identifica to determine who
instailea the aagpters. Ine evalustion teas concluded

that the correct adapters were used for the {nstallation

of the Amphenol coannecturs. Huwever, during the
walkdowns {Refs. 9.40 and 9.42), the evaluation teas
jaentified several instances of luose asseublies

thas ,a Abtane
associated with these Connectors.

28-1, and 28-2,

Mavement

b.

a.

Addressed above in a.

IVA will investigate the reason(s) for
the loose couplings, including the
possibility that desiun or procurement
requirements for safety-relaled equipment

under vibration conditions are

ueficient. In additlon any deficiencies
in the requiresents def ulcu will be
investigated to detenaine if hardware
deficiencies nave resuited. Furtherwore,
if conditions adverse to quality are
found, CAUs will be written

{CATD 24) 047 UFH O1).
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, REVISION NUMER:
SUHMRY UF ISSUES, FIRDINGS, AND CORRECTIVE ACTIUNS y Page B-65 of 68

by FuR SUBCATEGURY 26500 .
. Issues Findings Corrective Actions °

e, Element 241.4 - BFN {Continued)

b. 1Inadequate installation could b. The condition of the loose assunblies has not pbeen b. Addressed above in a.
contribute to unreliable operation reviewed-for safety iwplications at BFH.
of the diesels. b

. BLN BLN BLN

) (Not to be evaluated)
: ANANARARANRARARR AN .

- Element 241.5 - Wire Corrosion in Containment Penetrations .
s ARRRRARAARAARAAASS ) .

: SQN SUN : ‘ SQN
-’ a. Corrosion of wiring in ) 3. The evaluation team reviewed the LAY Vata ase, the a. Hone required.
- feedthrou?hs (modules) of the Licensee Event Reports, and the data sheets covering the

: electrical cable contaimsent verification walkdown of the environmental qualification
: penetrations caused by oreakdown of field program (1985). No indication of deficiencies

. insulation or wrong application. similar to tnose outlined in the concern was found at SUN.
.. b. Deterjoration of sealant waterfal in b. NCR W-350-P (Kef. 5.01) issued for WiN identified L. Hone required.

. the feedthroughs (madules) of the deficiencies similar to those outlined in the employee

oo electrical cable containment concern. In a review of documents listed under (a), the
. penetrations. evaluation team found no deficiencies as described in the

- HCR and the employee concern regarding the SUN

. penetrations. un the basis of this review and the
- results of the Conax inspection (Ref. Y.6U) at MBH, the |

. NCR is not applicable to SUN. ’

24860-12 (11/25/87)
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Findings

REVISION KUMBER: 4
Page B-66 of 68

Corrective Actions

Element 241.5 - WBM
a. Corrosion of wiring in

feedtnrou?ns (moaules) of the
electrical cable containment pene-
trations is caused by a breakdown of
insulation or the wrong application.

b. Sealant material in the feedthroughs
(modules) of tne electrical cable
containment penetrations is

deteriorating.

WiN

a.

b

- tna ie

The review of LAY vata base “Electrical Penetration,*

NLR W-dbb-P, Kev. |, NkC-1E8 7/7-07 (Ref. 2.11),

HCR H-JbJ-P. (Ref. 5.31), and Eavironmental Qualificatlon
Bingers (Ref. Y.b1), anu two penetratlons inspected

{Ref, 4. 82) by the evaluation team did not reveal any
deficienCy snmnlar to the issue of corrosion of wiring in

‘%cut'huugua {wodules) uf the elecirical cavie
containment penetrations.

With the exception of NCR W-Jbu-P {crazing and/or

cracking of sealant waterial), the documents reviewed and
two ngnezrgllnu; inspacted 'rnfur te 1aj

peceg er W Luvc; by tne

evaluation team did not reveal dny deflc|ency slmtlar to
the

haad.

& {ssue of deterforation of scalant materiai in
feedthrougns {woaules) of the electrical cavle
penetrations. Conax, the manufacturer of the
penetrations, inspected approximately 53 percent of the
Unit | penetrations and determined that the-deficiencies
identified fn KCR W-356-P do nut affect the performance
of the penetrations and that no correclive action Is
requirea,

vuring ihe TVA environmental qualification verification
walkdown of the Unft ) containment penetrations, numerous
daeficiencies (not related to the issues outlinea in the
employee concern) were fdentified and documented in NCR
W-353-P. The inSpectlon proyram to close uut NUR W-353-P
has been espandad to cuver iaspection of cach penetration
for any additional problems. This will ensure that any
deficiency associaied with tne ewpioyee concern will be
{dentified. The rework effort and inspection of tne Unit
1 containment penetratiuvns are in progress. Ho similar
inspection program is .currently in place for Unit 2. _

il

‘Ao

b.

C.

- fuel load 43 part of the

None required.

Tne corrective action plan (CAP)
indicates that most of the unit }
penetrations have been inspected under

the expanded inspection program and that

wire corrosion in feedthroughs has not
beea substaniiated. Ho similar
inspection has veen perforwed for unit 2
because this unit §s still under
construction and activities involving

unit 2 penetrations are incomplete.

However, the CAP indicates that a similer

walkdown will be completed before unit 2
equipaeni
qualification program, and any problews

* inciuding issues outlined in the employec

concern, if they exist, will be

" identified at that time.

{CATD 241 05 HUN O1)
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Findinys

REVISION HUMBER: 4
Page B-67 of 68

Corrective Actions

Element 241.5 - BFN

L

Ce

Corrosion of wiring in

feedthroughs (modules) of the
electrical caole primary containment
penetrations caused by breakdown of
insulation or wrong application.

Deterioration of sealant material in
the feedthroughs (modules) of the
electrical cable primary containment
penetrations.

Peripheral findiny.

2446D-13 (11/25/47)

BFN

a. The assessea documents (CAY Data sase “Electrical

b

c

Penctrations,” Preliminary £y Binder, NRC-1EB 77-U5/
77-05A, NRC-IEy 77-vo [Refs. 2.u08, 2.0Y, and 2.10), and
KRC-0E8 Informatiun Heport {June 30U, 1974; Ref. 2.08]) did
not reveal any deficiency similar Lo the fssue of wiring
corrosion in feeuthroughs (moaules) of tne electrical
cable primary containment penetrations.

Tne assessed documents listed under (4a) did not reveal any
deficiency similar to the issue of deterioration of
sealant material in the feedthrougns (modules) of the
electrical cable grimary contatument genetrations.

In addition, the evaluators found the tullowing:

A potential problem involving electrical connecturs/cable
assemplies was iagentified in NRC IE dulletin 77-ub. Tnis
type of connector assembly s used as an integral part of
Pnysical Science Corp. (PSC) penetrations. Hany of these
penetrations are used at BFN. TVa suvwitted a partial
response to this LEB which included test results which
reported that tne electrical connectors satisfactorily
passed the steam environmental test. However, the test
did not account for thermal any radiation aging. TVA
stated in the response that aduitional tests would be
mwade to account for these facturs.

The auditional tests are nol required becsuse TVA will
replace all safety-related PSU peuctrations (see
corrective actions).

BFN

a. HNone required.

b. HNone required.

€. No supplementary response .to
NRC 1EB 77-U5 is required because:

0 Unit ) does not have PSC penetrations.

o At unit 2, TVA will replace the three
safety-related PSU penetrations in

response to SCR BFNEQP 8601

{Ref. 5.22) and QIR EyP 86-U0) before

unit startup.

o At unft 3, TVA will replace al}
safety-reiated PSC penetrations as
recoamended in CAUR BFP 870216 vefore
unit startup.

(CATD 24) U5 BFK 01)
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Corrective Actions

Element 241.5 - BFN (Continued)

d. Peripheral finding.

e. Peripheral finding.

a. Corrosion of wiring.in
feedthroughs {moauies) of the
electrical cable containment
penetrations caused by oreaxdown of
insulation or wrong application.

b. Deterioration of sealant material in
the feedthroughs (modules) of tne
electrical cable containment

penetrations.

24800-13 (‘m o

d, An EY program at uFM has been developed anu is in

(-1

a.

progress for unit ¢. Tne prugram covers only
penetrations that have been designated class 1E (defined
-as penetrations that carry class IE circuits). However,
all penetrations must be capable of retaining their
pressure boundary integrity after any desiyn basis event
regardless of tne circuits they carry. Pnysical Sclesce

penetrations tor nonclass 1€ applications are in service
on unit 2.

!o date, nu £y program nas been develuped for units 1 and
3. -Pnysical Science punetrations are used in nonclass IE
applications and possibly class It applications in these

units.

The assessed ducuments (CAY Data dase "Electrical -
Penetrations,” HLA FSAR Section 3.11,.ana KCR W-35b-P
INEN)) aid not reveal any deficiency similar to the issue
of corrosiun of wiring in feeathrougns (modules) of the
electrical cable containment penetratfons at-BLE, - - -

The assessed ducuments under {(a) did nut reveal any —
deficiency similar to the issue of deterioration of
sealant material ‘in the feedthruuyhs (modules) of the
electrical cavle penetrations at BLM.. .

e.

a.

b.

.

Al electrical penetrations were
purchased.as ASME Section I11 equipment.
Qualification test reports, which verify
the penetratfon's abigity to maintain
containment pressure boundary under worst
case design basis event conditions, are
in TVA files. Pressure boundary will

also be tested before startup by

containsent pressure test and integrated §
leak rate test (ILRT). ‘
(CATD 241 05 BFR U2) '

A
9

TVA will inplement-the Environmental
Uualification Project for units 1 and 3,

as a follow-on action to thée existing
n art faw unit 2 CCD RNCH CNDNENTY to

< TUL Ullee & qoun Ui wYroUvig,y
v

10 CFR 50.49 requirements,
i U5 BFH 03)

r
L
a
va v

01
“J
et
ay
LY RV

okR

t
11
A
2

Hone required,




TVA EMPLOYEE CONCERNS REPORT NUMBER: 26500
SPECIAL PROGRAM REVISION NUMBER: 4
Page C-1 of 20

1.0

ATTACHMENT C
REFERENCES

FSAR/Tech. Spec.

1.01

1.02

1.03

1.04

1.05
1.06

1.07
1.08
1.09

2.0

SQN FSAR, Chapter 7 (Amendment 3), Chapter 8, (Amendment 2) and Chapter
8.3.1.4.2 (Amendment 1), "Cable Routing and Separation Criteria"

SQN FSAR, Appendix 6.8c, "Sequoyah Nuclear Plant Valve Program,"
(Amendment 3)

SQN 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) .

WBN FSAR, Chapter 9.5.3, Amendment 46

WBN FSAR, Chapters 3, 6, 7, and 8 (Amendment 59, 10/86)

WBN Unit 1 Technical Specifications, Chapters 3.8.4.2 and 4.8.4.2 and
Table 3.8-2, (Final Oraft 05/09/85)

8FN FSAR, Chapters 4, 7, and 8 (Amendment 4)
BLN FSAR, Chapters 3, 7, and 8 (Amendment 27)
WBN FSAR, Chapter 8.1.5, Amendment 52

NRC Documents

2.01

2.02

2.03

2.04

Letter from L. M. Mills, TVA, to J. P. O'Reilly, NRC, "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) .

Morrison-Knudson letter to NRC concernin rebortable condition from
diesel generator manufacturer facility, (04/06/85)

Notificatioﬁ from Power System to NRC Under 10 CFR Part 21,
“TVA-Sequoyah Engine Governor Actuator Electrical Connecting Plug,”
[LTR-QTS-85-013], (09/06/85)

TVA Final Report to NRC, "WBNP Units 1 and 2, Inadequate Overcurrent
Protection for Cables," [L44 851114 081], (1]1/14/85)
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i

2.05

2.06
2.07

2.08
2.09

2.18

Letter from Shell, TVA, to Grace, NRC, "“IE Bulletin 85-03 - Motor ‘
Operated Valve Connmn Mode Failures Dur1ng Plant Transients Due to‘
Improper Switch Settings - Sequoyah Nuclear Plant," (05/12/86),

[L44 860512 803], and attached enclosure 1, quuoyah Nuclear Plant, |
Response to IE Bulletin 85-03 o

NRC Operating Experience Bulletin InformationiReport, "Problems With

‘Containment Low Voltage Control Penetratﬁon~A$semblies,“=(06/30/78)

NRC IE Circular 81-13, “Torque Switch E1ectr1<a] Bypass C1rcu1t tor
Safeguard Service Valve Motors," (09/27/81) | |

NRC IE Bulletin 77-05, "Electrical IConnector Assemblies,” (d1/08177)

NRC IE Bulletin 77-05A, “Supplement to IE &ul]etmn 77605 E]ectrmca1
Connector Assemblies," (11/15/77) =

NRC I[E Bulletin 77-06, "Poten11a1 Problems with FontaTnment Electrical
‘Penetration A'sembﬂ1es,“ (11/22/77) o

NRC IE Bulletin 77-07, “Containment Electrical Pénetrat10n Assem611#s‘at‘ ]
Nuclear Power Plants Under Construdt1dn,“ (12/19/77) . o

NRC IE Bulletin 80-20, "Failures of Westinghouse W= 2 Sprmng Return to ' | !
Neutral Contro] SW1tches," (01/31/80) :

NRC IE Bulletin 85-03, “"Motor Operated Valves Common Mode Failures |
During Plant Frans1enis Due to Improper Switch Settings," (11/15/85)

NRC IE Information Notice 82- 01 ‘"Aux1liary Feedwater Pump lockow
Resulting from Westinghouse W-2 Switch Circuit Mod1f1catwon.“ (0]/2?/82)

NRC IE Information Notice 86- %3 *Improper Instal]at1on of Heat
Shrinkable Tubing," (06/26/86) ‘

NRC Regulatory Guide 1.106, “Themnal Overload Proteut1on for Electric
Motors on Motor-operated Valves," Rev. 1, (03/77) :

NRC Branch Technical Position EIC SB27, "Design Criteria for Thermal
Overload Protection for Motors of Motor-Operated Valves," (11/24/75)

Letter from L. M. Mills, TVA, to J. P, O Reilly, NRC, "Nattf B8ar Nuclear
Plant Units 1 and 2 - Office of Inspection and Enforcement -

Bulletin 80-20 - Failures of WesL1nghouse Type HW-2 Spring Return to
?ggsgg}aggntrol Switches - Supplemental Information," [A27 830330 012],

37930-R5 (11/25/87)
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3‘. 0»

10 CFR 50, Appendix A, General Design Criteria 17, "Electric Power
Systems"

Procedures/Standards/Criteria/Guides

3.01

3.02

3.03

3.04

3.05

3.06

3.07

3.08

.1

3.12

3.13

TVA Design Criteria SQN-DC-VY-11.4.1, "Normal and Emergency AC Auxiliary
Power System," Rev. 2, (07/22/86)

TVA Design Criteria SQN-DC-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-0C-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 0S-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 ‘'0S-£9.2.1, "460 Volt Circuit Design -
Motor Control Center," Rev. 1, (03/13/78)

TVA Electrical Design Standard DS-E12.1.1, "Cable Conductor Current
Carrying Capacity Polyethylene Insulated (0-8000V)," Rev. 0, (09/28/76)

TVA Electrical Design Standard 0S-E12.5.2, "Cable, 480 V Power
Receptacles," Rev. 1,. (11/23/82) :

TVA Electrical Standard Orawing SD-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  SD-£12.5.6, “Cable Splicing 600 V (or
less) Insulated Cable," Rev. 6, (03/20/81); Rev. 8, (09/19/86)

TVA Electrical Standard Drawing SD-£12.5.8, "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 0G-£2.3.5, "480 Voit Motor Branch Circuit
Design and Protection," Rev. 2, (06/19/85), Rev. 3, (03/10/87)

37930-R5 (11/25/87) -
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3.21

3.22

3.23

3.24

3.25

3.26

3.27
3.28

TVA W8N Adm1n1strat1ve Instructiom A[ 1.8, "Plant Housekeep1ng,” o
Rev. 11, (01/10/87) .

TVA WBN Administrative Inﬁtructiom Al-2.12, "Clearance Prdceduré,“
Rev. 15, (12/12/86) S

TVA SQN Standard Practice SQA66, "Plant Housekeeping," Rev. 8

TVA BLN Special Engineering Procedure BLSEP-07, "Establishment of

Minimum Set of Electrical Des1gn Calculations amd Studies for BLNP," .

Rev. 0, (06/17/85)

TVA SQN Technical Instruct1on TI1-76, "Electrical Ma1ntenance
Post-Maintenance Testing," Rcv. 4 (1 | /01/85) T

TVA SQN Construction Test Inatruct1on 10, “Imterconnectlng Cable ‘
Termination and Insulation Checks," Rev. 0, {SQN 840322 -010], (08/08/73) % 1

TVA General Construction Specification G-38, "Insta111nq Insulated
Cables Rated Up tm 15,000 Voits," Rev. 0, (07/25/73), Rev.: 1,
(10/22/75); Rev. 2, 108/03/78), Rev. 7, (01/15/86), and Rev 8, I
(03/17/86)

TVA Geperal Construction Speﬁification~b-40 "Insta111nq E]ectrwcal b
Conduit Systems and Conduit Boxes," Rev. 9, (01/15/86) = ‘ b

TVA WBN Modifications and. Add1t1ons lnstruct1on MAI-4, ”Inétalldt1on and |
Inspection of Cable Terminations,” Rev. O, (02/!4/84) Rev. 3, (01/23/86)

TVA SQN Mcodifications and Add1t1ons Instruction MAI-7, "Inspect1on
Criteria of Cables or Interna] Panel Wiring," Rev. 0, (11/09/79),
Rev. 6, (08/07/85); Rev. 8, (07/24/86)

TVA SQN Modifications and Addition's Instruttion MAI- 12, "Interconnect1ng
Cable Termination and Insulation Inspection," Section 8 0 Rev.‘O !
(10/30/79)

TVA BFN Modifications and Add1t1ons Instruction MAI-13, ”Control Power, I
Signal, and Ground Cables,* Revo 1; (06/27/86); initial . ‘issue (08/?4/83)

TVA BFN Modifications and Additions Instruction 'MAL-45, "Cable @ l
Term1nat1ng and Splicing for Insulated Cables Rated Up to 15, DOO Volts * |
Rev. 1, (02/03/87); initial 1ssue, (09/30/86) !

TVA SQN Employee Safety HandUook o

TVA WBN Employee Safety Handbook | | |

37930-RS (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

3.47

3.42

TVA SQN, 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
Operations in Switchyards," (01/08/86)

TVA BLN, Hazard Control Instruction BLHCI-E7A, (08/30/85)

TVA SQN, Special Test Instruction STI-3, "Pull Test of Solid Conductor
Crimped Connections," Rev. 0, (10/02/85)

TVA SQN Inspection Instruction 10, Sections 7 and 8, "Interconnection
Cable Termination and Insulation Inspection," Rev. 7, (05/26/77), I
{SQN 840322 018], Rev. 16, (03/30/83)

TVA, Special Maintenance Instruction SMI-0-317-4, Rev. 0, (1979)

TVA SQN, Special Maintenance Instruction SMI-2-317-25, “Solder or
Replacement of AMP (PIDG) 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) l

TVA BFN Electrical Maintenance Instruction 8F 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 SQN Surveillance Instruction (SI-7.1), "Diesel Generator AC
Electrical Power Source Operability Verification," Rev. 7, (07/14/86)

TVA 'SQN 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 1E Motor Operated Valve Overload Relay Heaters"

‘TVA WBN Surveillance Instruction SI-8.1, "Diesel Generator Start and

Load Test, Units 1 and 2," Rev. 17, (03/27/87)

et T

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

-(07/01/86)

TVA WBN Surveillance Instruction SI-8.7, "Diesel Generator - AC
Electrical Power Source 0perab1]1ty Ver1f1cat1on," units 1 and 2, |
Rev. 4, (08/22/85) ‘ [ N R

TVA BFN Surveillance Instruct1on ST 4,9.A.1, IiDiese] Gederator I
Operability Check," Rev. 1 . | [ [ [ 1 & 1

TVA BFN Surveillance Instruction SI 4 9. A 1 a, “Diese1 Generator Monthly
Test," Rev. 0 - |

TVA W8N Quality Control Procedure QCP-3.5, “Installation, Inspection,
and Testing of Insulated Control, $ignal, "and' Power Cab]es," (03/22/76) |

TVA WBN Quality Control Procedure QCP-3.6, "Electrical and .
Instrumentat1on Equipment [nspect10n, Testing, and Douumentatlon," l
Rev. 0, (12/05/75) o

TVA WBN Quality Control Test Procedure QCTu3 06-1, “Insuﬂation Tests for |
Electrical Equipment," Rev. 0, (07/26/82) @ '@ . ‘ A

TVA BFN Construction Quality Control Procedure BF-17,. "Qua11tv Assurancel |
Program for Control, Power, and Signal Cab1es," Rev. 4, (04/1]/73),
Rev. 5, (12/09/74); Rev. 6” (06/16/76) ‘ ‘

TVA BLN"Quality Control Procedure BNP-QCP-3.4, “E'Iectr’acal Cable o 0
Preparation (Term1nat1om) 600 Volts or Less and Jumpers Installation," | |
Rev. 0, (09/30/77); Rev. 1, (03/05/79); Rev. 15, (04/06/87) ‘

TVA BLN Quality Control Procedure 8NPPQCP-3 18, "Insuﬂatjoq Resistance,"
Rev. 8, (07/09/86) o

TVA BLN Quality Control Procedure BNP-QCP-3.34, "ETectritaT Cable
Installation (Pulling)," Rev. 0, (12/05/84); Rev. , (04/04/86)

TVA SON Special Maintenance Instruction SMI-0¢317-42 “Na]kdown :
Procedure for 10 CFR 50.49 Spl1ces,“ Revi 2 (01/06/87) ‘ !

TVA DNE - NE Procedure, NEP43b1,‘"Galculatwonﬁ,“‘Rev.*1,j(09/27/87)
TVA Occupational Health and Safety‘Manuaﬂ,‘Volume 3, 610]30781)
TVA Division of Engineering DLs1gnwEn?1neen1ng Procedure,

EN DES-EP 2.03, Rev. 6; "Unreviewed Safety 'Question 0eterm1nat1on -
Handling and Preparation," (04/24/84)

TVA Nuclear Engineering Prmcedure NEP¢3 2 ‘"besign Ingut," Rev. 0,

37930-RS (11/25/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 26500
SPECIAL PROGRAM . REVISION NUMBER: 4
Page C-7 of 20

3.58
3.59

3.60

3.61

4.0

Design Criteria SQN-DC-V-12.2, "Separation of Electrical Equipment and
Wiring," Rev. 3, (08/23/74)

Quality Control Procedure, QCP-3.06-3, Inspection of Cable Termination,
Rev. 8, (11/26/85)

The Institute of Electrical and Electronics Engineering, Inc.,
Standard 422-1977 and 1986; IEEE Guide for the Design and Installation
of Cable Systems: in Power Generating Stations, The Institute of
Electrical and Electronics Engineers, Inc., Standard 690-1984; IEEE
Standard for the Design and Installation. of Cable Systems for Class 1E
Circuits in Nuclear Power Generating Stations

Surveillance Instruction (SI-7.1), "Diesel-Generator AC Electrical Power
Source Operability Verification," Rev. 7, (07/14/86)

TVA Memos

4.01

4.02

4.03

4.04

4.05

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], (10/2§/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 8lack 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 Plant - Units 1
and 2% ,

37930-RS (11/25/87)
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4.06 TVA memo from R. C. St. Clair to Those Listed, “"Report on Test Program
to Investigate 161 kV CT Failures at Radcoon Mounta1n Pumped Storage | |
Plant," [GO4 8412 31001], (12/28/84) o

4.07 TVA memo from J. W. von Weisenstein to Cuality Management Staff Files,
"Assessment of Adequacy of Corrective Action for Black and Veatch Task
Force Category 37 - Browns Ferry Nuclbaﬁ P]ant Un1ts 1,2, and 3,"
[QMs 850128 2027, (01/28/85) -

4,08 TVA memo from J. W. von Nelsenstexn to Quality Mandgement Staff Files;
"Assessment of Adequacy of Corrective Action for Black and Veatch Task l
Force Category 37 - Bellefonte Nuclear H]aﬂt Un1ts 1 and 2," ' S
[QMs 850128 201], (01/28/85) . ‘ "!
|
|

4,09 TVA memo from J. C. Stamd11er to F. W. Chandler res pond1ng to "Potentﬂa]
Generic Condition lva1uat1on,“ [821 851022 0041, (10/: 2/85) b

4.10 TVA memo from F. W. Chandler to Those Listed, "Significant Condition
Report (SCR) - SCRBFNEEE8536, RO " (843 8510206 909], (12/10/86)‘ b

4,11 TVA memo from N. R. Beasley to G. R. Hall, "Engineering Report for ICAQ
Report SCR BFNEEB8536 R(Q" |822 851224 0]4], (12/24/85)

4.12 TVA memo from W. S. Raughley to Those Listed, "Watts Bar Nuclear P]ant -
Significant Condition Report SCR NBNEE88548 R2 n [843 860522 907],‘- P
(05/07/86)

4.13 TVA memo -from M. L. Rayfield to G. Wadewitz, "Watts Bar Nuc]ear P]ant‘-
Significant Nonconformance Cond1t1dn Report - (NCR) W-353-P R1," ‘
(826 860530 004], (05/30/86) ‘

4.14 TVA memo from J. C. Crowell to Section Supervisors, "8FN - Potent1aﬂ ! !
Hazard of Switchyard 01]-F1]1Ld CTs," [R39 856805 071}, (08/04/85) I

4,15 TVA memo from C. G. Peterson to Bellefonte Engineering Project Fi]eb,
“BNP - Minimun Set of Calcu]at1onsJ“ [821 860916 0047, (09/16/86) \

4.16 TVA memorandum from W. S. Raughley to Those Listed, "Policy Memorandum
PM 86-18(EEB)-MCC Motor Starter Overload Heater oelect1on,"‘ b
(843 861107 9083, (11/04/86) = | | | ‘

4.17 TVA memo from W. S. Raughley to H. B. Bounds, "Watts ﬁaeruclear‘P]an; -
FSAR Update," [B43 861229 qos], (12/29/86) 1+ ;

4.18 TVA memo from W. S. Raughley to T. G. Chapman, “Sign1f1cant Condition
Report (SCR) SCR BFNEL88536 R2," (822870121 001], (01/2!/87)

37930-R5 (11/25/87)
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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. Raughiey to Those Listed, "Policy Memorandum
MM 86-02 R1 (EEB) - Revision 1 - Electrical Calculations,"
(843 870204 9031, (02/04/87) .

TVA memo from H. 8. Bounds to J. McDonald, "“OE Calculation - |

Reg. Guide 1.48 Active Component List - WBN-0SG4-029 R4 and ONE
Calculation - Selection Criteria for MOVs Requiring Thermal Overiload
Bypass - WBN-0SG4-095 R1," [B26 870212 012], (02/12/87)

TVA memo from M. C. Brickey to P. D. Metcalf, "Watts Bar Nuclear Plant
Unit 1 - Technical Specification - Table 3.8-2 Motor Operated Valves,
Thermal Overload Bypass," -[826 870309 431], (03/09/87)

TVA memo from H. B. Bounds to M. C. Brickey, K. A. Cruikshank, and P. D.
Metcalf, "Environmental Qualification Punchlist of Work Items Required
to be Completed Before Unit 1 Fuel Load," [B26 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," [B43 850923 908], (09/23/85)

TVA memo from J. A. Kirkebo to Those Listed, "DNE Interim Order -

.Supplement to NEP-3.1," [BO5 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 Quality Management Staff Files,
“"Assessment of Adequacy of Corrective Action for Black and Yeatch Task
Force Category 37 - SQN Units 1 and 2," [QMS 850128 200], (01728/85)

TVA memo from J. A. Raulston to F. W. Chandler, “SQN - IE Bulletin
80-20, Failures of Westinghouse Type W-2 Spring Return to Neutral
Control Switches," [NEB 820514 254], (05/147/82)

-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 (Supplemental Information),"
[B45 860117 257], (01/17/86)
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4.32

4.33

4.34

4.35

4.36

4.37

4.38

4.39

5.0

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-SQN, “Therma] ‘Overload Bypass land* | |
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 Bar Nuclear P1ants -~ Modification to Motor- OpPrated leve Control
Circuits," [EEB 770812 902], (08/11/77)

TVA memo from D. R. Patterson to F. W. Chandler, “Sequoyah Nuc]ear
Plant - Recommendation to Modify the Control Circuits of Spec1f1ed 1
Motor-Operated Valves," {MEB 790112 390], (01/12/79) o

TVA memo from F. W. Chandler to R. M. IPierce, "Sequoyah Nuclear Plant -
Recommendation to Modify the Control Circuits of Specified ‘
Motor-Operated Valves," [EEB 7902011 921]; (01/31/79) = =

TVA memo from D. R. Patterson‘to F. W. Chandler, "RPcomméndét1on to
Modify the Control Circuits of Specified Motor-Operated Valves,"
(MEB 790115 390], (01/12/79)

TVA memo from F. W. Chandler to J. A. Raulston, ”Bellefohte‘Nuc]ear
Plant Response to NRC Questions, Requast for Add1t1ona1 Information, "
{EEB 801220 919], (12/19/80) = .

TVA memo from Parris to Those L1fted "Freestand1ng 011 F11]ed CTs
Safety Program," [A40 850524 001], (05/30/85) ‘

TVA memo from F. W. Chandler to R. M. Pierce, "Sequoyah and watts Bar
Nuclear Plants, Units 1 and 2, Waterproof Splice for 8-kV Cable -
SON=127A and WBN-127A," [EEB 761]16 932], (11/15/76), and attached
“Criteria and Procedures for Mak1ng Sp11ces and Insulated Cdb]PS in
Manholes and Handholes"

NCR/PIR/QIR/SCR

5.01

5.02
5.03
5.04

SON'NCR W-356-P, Conax Penetration Sealant Damage, (826 860407 018],
(02/28/83) ‘

WBN NCR W-367-P, System 26, 68 and' 74 Valves, Rev. 9, (03/13/86)
WBN NCR W-353-P, Conax P@netration Enclosure Problems, Rev. l, (03/18/86)

WBN NCR 5076, Use of AMP Diamond Grip Lugs on Solid’ Nlre,
[C24 850513 103] (05/13/85)
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5.05

5.06
5.07

5.08

5.09

5.20

NCR' BLN EEB 8417, 'HVAC Motor Overload ‘Heater Sizing, [B43 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 Documentation,
(843 851003 911], (09/30/85)

PIR BLN 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 Vaive 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, [B25 851113 8101, (11/07/85); Rev. 1
(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 WBNEEBQS48, Conduit PVC Jacket Is Not Qualified for Environment It
Is To Operate In, Rev. 1, [B43 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)

SCR ‘BFN EEB 8524, Rev. 2, Short Circuit Protection for MOVs with TOL

Bypass, [B43 860225 925], (02/24/86) L e

37930-R5 (11/25/87)




A\

TVA EMPLOYEE CONCERNS REPORT NUMBER: . 26500 g
SPECIAL PROGRAM' REVISION NUMBER: 4 0
‘ Page C-IZ of 20

i

5.21
5.22
5.23
5.24
5.25
5.26
5.27
5.28

5.29

5.30

5.31

6.0
6.01

6.02
6.03
6.04

SCR BFN EEB 8530 No Docwmentation is Ava11ab1e to Ind1cate thm PVC
Jacket is Qua]ified (843 8;1101 9203, (12/30/85)

SCR BFNEQP8601,. Improper Design Coniro] Over BFN EQP Program, Rev. 3,
(RO 861230 863], (12/18/86D N

CAQR BFP870249, Cable Entry to Boards Not Sealed, Rev.‘l_
(R76 870518 808], (5/18/87) I ‘

PIR NBNNBP8776 Number of wa Spring Return Switches in Safety L1rcu1ts
for WBN, [B26 870507 005], (03/09/8])

SCR BFNEEB8529, Minimum Set of E1ec1r1cal 09519n Caﬁculat1ons, Rev.13,1
{822 870507 037], (04/21/87)

SCR 8FNEEB8536 Design Orawings Do Not Reflect OL- Element Rat1ng, ‘
Rev. 2, [B22 870121 002], (01/20/87) Lo

0C-NCR 5154, Cleanliness of Electrical Manholes, [T41 870306 052],
(02/26/87) ‘ o

QIR EQP87066, Verification of Installation of AMP "F’ID(:“ Termﬁaﬂs m |
Control Room Boards, [B22 870331 052], (03/27/87)

TVA memo from J. C. Standhfer to G. 'Wadewitz, “Watts Bar “\Iuclear Plant - “’
Non-ASME Significant Nonconforming Condition Report .- NCR 6536, RO, and :
Significant Condition Report 6536 S, RO," (826 860218 147], (0&/18/86
NCR 6536, Rev. 0, and SCR 6J35 Rev. 0; Attached- ‘

NCR 2494, “Splice Kit Was Not Installed According to Manufactu%er‘ o
Instructwon,“ Rev. 1, [BLN 840406 107], (10/12/83) ‘

TVA memo from G. Wadewitz to J.. C. ?tahd1fer NCR w-352 P, Rev. 1,
(826 860411 0]23,-(04/]0/86)

ECNs

SQN ECN 2257, Cover Sheet dated 03/12/79 (Swp 190312 500] and Data Sheet
(swp 790402 532], (03/31/79)

SQN ECN L5591, [SWP 820608 519] (06/07/82)
SQN ECN L5773, [825 851107 514], (11/07/85)
SQN ECNs 5821 and 5822 [B26 850730 $00 and 502], “Modlfy Fops of 480V |

Shutdown Boards to Enclose Cable Openings Made for Cable Cntraﬂce¢ A
(07/30/89)

.',

37930-R5 (11/25/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 26500
SPECIAL PROGRAM REVISION NUMBER: 4
Page C-13 of 20

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

SQN ECN L6338, "Installation of Hydrogen Monitors," [825 850315. 513],
(02/27/85)

SQN ECN L6416, Cover Sheet dated 05/08/85 [B25 850508 585] and Data
Sheet [B25 850619 502], (06/19/85)

WBN ECN 3306, Cover Sheet dated 04/07/82, [SWP 820407 5178; Data
Sheet 1, Rev. 3, [SWP 830126 547]; Data Sheet 2, Rev. 4, [SWP 830017 530]

WBN ECN 3904, [W8P 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, [WBP 840217 517]; Data

Sheet 1, Rev. 1, [WBP 840223 547]; Data Sheet 2, Rev. 1

(WBP 840229 500]; attached Test Deficiency Report PT-301, (01/26/84)
WBN ECN 4592, Cover Sheet dated 02/13/84, [WBP 840222 516]; Data Sheet
1, Rev. 0,. [WBP 840222 517]; Data Sheet 2, Rev. 1, [WBP 840229 501];
attached Test Deficiency Report PT-301, (01/26/84)

WBN ECN 5840, Cover Sheet dated 08/12/85, [WBP 850816 516]; Data
Sheet 1, Rev. 1, [B26 850819 507]

WBN ECN' 5879, [B26 851007 506], (10/07/85)
WBN ECN 5880, [826 851007 510], (10/07/85)
WBN ECN 5912, [B26 851022 515], (10/22}85)
WBN ECN 5913, (B26 851022 513], (10/22/85)

WBN ECN 5959, "Replacement of 16 500 kV 0il Filled CTs at WBN,"
(826 860321 514], (03/21/86)

WBN ECN 5960, "Replacement of 12 500 kV 0il Filled CTs at WBN,"
(826 860321 517], (03/21/86)

WBN ECNs 6068, [B826 860131 522], (01/31/86) and 6069, [B26 860131 527],
(01/31/86)

WBN ECN 6391, (826 860717 505], (07/10/86)

BFN ECN L2071, Cover Sheet dated 08/22/77 and Data Sheets 1, 2, and 3,
(TOP 780911 503] . .

v B
»
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6.23.

6.24

6.25

6.26

6.27

6.28
6.29

7.0

BLN ECN 639, Cover Sheet dated 02/27/79, [BLP 790227 004], Oata Sheet 1,
Rev. 3 IBLP 800221 007]; Data Sheet 2, Rev. 0, [BLP 790321 016], Data
Sheet 3, Rev. 4, [BLP 800822 021]

WBN ECN 1842, Cover Sheet dated 03/08/79, [SWP 790312 506]; Data
Sheet 1, [SWP 790503 528] o

WBN ECN 4551, Cover Sheet dated 02/09/84, [WBP 840209 522]; Data
Sheet 1, Rev. 2, [WBP 840424 506] |

WBN ECN 4552, Cover Sheet dated 02/09/84, [WBP 840209 524], Data
Sheet 1, Rev. 3, [WBP 840424 507] ‘

WBN ECN 6296, Cover Sheet dated 08/25/86, [B26 860825 538], Data
Sheet 1, Rev. 3, [B26 861196‘504] ‘

BFN Mechanical Control D1agram 474610-1<1, Rev, 21"
BLN ECN 639, Cover Sheet dated 02/27/79, (8Lp: 790227 004], Data Sheet 1,

Rev, 3 IBLP 800221 007], Data Sheet 2, Rev. O [BLP 790321 0]6], Data
Sheet 3, Rev. 4, '[BLP 800822 021]

Calculations/Drawings

7.01

7.02

7.03°

7.04

7.05

7.06

TVA EN DES Calculations, “Black -and Veatch! Task Force Cateqory 37 Safety
Evaluation of Indicating L1ght Sneak Clrcuits," wafts Bar Units 1 and 2
[NEB 840207 221], (02/07/84) = ‘

TVA EN OES Calculatians, "Black and Veatch Task Force Category 35 Safety
Evaluation of High Instantaneous Current Circu1t Breaker Settlngs,"
[NEB 840207 222], (02/07/84) ‘

TVA WBN Orawing 45N282-2, “Electrical Equipment 480V bhutdown Board 1A28

and 1828 Board Arrangement," Rev. 31 (08/15/85)

TVA QE Calculation GENNAL3~ 003 ‘“Beta Dose Reduction by PVG Covered
Conduit Inside Primary (ontaxnment,“ Rev. 3, [B45 860624 2J6], (06/24/86))

TVA DNE Calculation SQN=- APS-003 *480 V Ac APS Class IE LOdd

Coordination Study," Rev. 0, [843 861H24 906], (11/24/86) Rev. 7,
[843 871013 901} ‘ ‘

TVA OE Calculation EZ788508]201 "Main Control Board W-2 Sw1trhes -
Monitoring Neutral Position Contacts Per NRC IE Buﬁlet1n 80- 0,"
{826 850826 001], (08/2!/86) C
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7.18

7.19

8.0

TVA Calculation WBN-0SG4-087, "Torque Switch and Thermal Qverload
Bypasses on Active Motor Operated Valves," Rev. 1, [B45 860910 2181,
(09/04/86)

TVA Calculation WBN-0SG4-095, "Selection Criteria for MOVs Requiring
Thermal Overload Bypass," Rev. 0, [B45 861209 218], (12708/86)

TVA BLN Drawing 56W0850-RU-3, “Conduits and Grounding Conduit and Cable
Tray Penetration Sealing Details," .Rev. 9, (11/28/86)

TVA-WBN Drawing 47W920-10, Rev. 32 and Rev. 33, "Powerhouse Auxiliary
Building Heating, Ventilating and Air Conditioning," and 47W921-1,

Rev. 0 and Rev. 7, 474W921-2, Rev. 0 and Rev. 5, "Auxiliary Building

Units 1 and 2 Additional Equipment Building Testing and Air Conditioning"
TVA-WBN Drawings 4781411-9, “Lighting Circuit Schedule LC 152," Rev. 9;
4581414-11,. "Lighting Circuit Schedule LC 154," Rev. 8; 47W1414-1,
"Lighting, Floor E1. 713.0 Plan and Details," Rev. 18

TVA-WBN Orawing 458640, Sheet 1, Rev. 7, "“Contact Development of
Selector Switches and Pushbottons - Index Sheet No. 1.97"

TVA Electrical Standard Orawing SD-£15.5.1-1, Rev. 0; SD-E15.5.1-2,
Rev. 1; SD-E15.5.1-3, Rev. 0; and SD-E£15.5.1-4, Rev. 1

TVA WBN Schematic Wiring Oiagram 45W760-270-2, Rev. 15
TVA Functional Control Logic Diagram 2GW0900+1L-1, 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 [B21 851223 401]

TVA Bellefonte Nuclear Plant, LVME 'DS' SWGR 480V SWGR - Westinghouse
Electric Corporation - Drawing No. 1245F02, Rev. 2

Industry Codes/Standards

8.01
8.02

National Electrical Code (NEC), ANSI/NFPA 70 (1971, 1975, 1984, and 1987)

NEMA Publication ICS 2-1983, Standards fori‘lndustrial Control Devices,
Controllers and Assemblies '
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8.03

9.0

?nder¥r1ters Laboratory (UL) 845 Standard for Motor Control ‘Centers! @ | ‘l
1980

‘Miscellaneous Repaorts/Documents

9.01

9.02
9.03
9.04

9.05

'9.06
9.07

9.08
9.09

9.10
3. N

9.12
9.13
9.14

9.15

‘Westinghouse Technical Bu11ef1n NSD-TB-80-9, "W-2 Swmtches w1th\SpV1ﬁg 1

Return to Neutral," Rev. 1, .(02/16/81) | i
Black and Veatch Findings Rebort, 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 MucTear plant = Units 1 and 2 Lva]uat10n Sheet,

Rev. 1, (11/09/83)

TVA Nuclear Safety Review Staff Report R-84-19-WBN, "NSRS Assessment of
the Results of the Black and Veatch Independent Design Review of the! |
Watts Bar Nuclear Plant wail1ary Feedwater System," [GNS 840705 054],
(01/10/84 through 06/15/84) ‘ |

TVA's Central Laboratories- R@port C186-86-1155, “"Heat Exposure of PVC L g
Jacketed Flexible Conduit," [B43 851223 002], (12/16/85) ] P : ‘

TVA SQN Generic Concern Task‘Force, "Crimp-On Connectdrs On Diodes and
Rectifiers," Rev. 1, (05/06/86) Lo S

TVA SNP Generic Concern Task Force Report GOR 29-29, Rev. ‘,‘(06/06/86)

TVA Environmpntal Qua]if1cation (EQ) binder SQNEQ-CABL- 009 Tabs B and
C, Rev. 1, (08/01/86)

TVA Engineering Report CAQ SQNEQP8618 [S56 860822 862]; (08f22/86) o |

TVA Condxtion Adverse to Quality data base for "E]ectr1ca]
Penetrations," (12/10/86 Eng. Assurance Data Base)

SQN Corrective Action Report‘SQ~CARe86-OS& (12/19/8&)

SQN Master Bill of Materials; (no date):

WBN Black & Veatch Finding F-108 (10/27/82), : ‘Finding Rebponse Form 1
(12/08/82) and Form 2 (02/01/83); Finding F-122 (10728/82); Finding
Response Form 1 (12/08/82) and Form 2 (02/01/83) F1nd1ng F-133: @
(10/29/82), Finding Response Form |} ¢OIV11/83) and Form 2 (02/01/83)

TVA Task Force Report, "Evaluat1on of B&V Findings - Task Force
Category 35 for WENP - Un1ts 1 and 2," (03/19/84) ‘
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9.16

9.20
9.21

9.22
19.23

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 Design Review of the
Watts Bar Nuclear Plant Auxiliary Feedwater System," [GNS 840705 054],
(01/10/84 through 06/15/84)

TVA Task Force for Review of Black and Veatch Findings, Taék Force
Category 37 for Watts Bar Nuclear Plant, Unit 1 Evaluation Sheet,
Rev. 2, (10/31/84)

TVA Engineering Report (ER) SCR WBNEEB8537, AMP PIDG Terminal Lugs Used
on Solid Conductors, [B45 850909 260], (09/09/85).

Morrison-Knudsen Service Bulletin SB-0027-1, regarding Diesel Generator
received before 1976. (09/11/85) .

TVA NSRS Report [-85-101-WBN, Improper Termination Techni&ues, (09/23/85)

Report “TVA Experience and Action Plans with Free-standing 0i1-filled
Current Transformers,” by John R. Boyle. TVA, presented to the
Southeast Region NERC Operating Committee Meeting, Chattanooga, TN
(10/16/85)

WBN Master Bill of Materials, (02/28/86)

WBN Field Walkdown, Don-Doncow, Wheeler (Bechtel)/Trentham, Hoffer,
Vinson, Crutchfield (TVA), IOM 1263, (04/23/86) ,

Wyle Laboratories Test Report 17513-1, Testing of Cables and Spliées to
Evaluate the Adequacy to Perform Class 1E Functions at BFN i

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 30500, 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 fra
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9.31

9.32

9.33

9.34

9.35

9.36
9.37

9.38

9.39.

9.40

9.41
9.42
9.43

9.44
9.45
9.46
9.47

9,48

BFN Master 8111 of Mater1als, (no date)

INPO Report,. Evaluation of 8e11efonte Nuclear Plant - Constructxon
Project, (03/84)

TVA Task Force for Review of Black & Veatch Findings.= Task Force
Category 35 for Bellefonte Nuclear Plant (Bellefonte Des1gn Project) -
Units 1 and 2, Evaluation Sheet Rev.: 0, (05/10/83) « |

TVA Task Force Report, “Evaluation of Black & Veat:h F1nd1ng ”
(03/19/84) and attached “Evaluation Sheet, Rev. 1, (08/25/83) (11/?8/83)
for Review of Black & Veatch Findings - Task Force Categories 23 and 38,
respectively, for Bellefonte Nuclear Plant - Units 1 and 2"

TVA Task Force for Review of Black and Veatch Findings - Task Force
Category 35 for Bellefonte Nuc]ear P1ant (iEB) - Units 1 and 2,
Evaluation 'Sheet, (71/07/84) . ‘

BLN Master Bill of~Mateﬁials,:(05/27ﬁ86r

TVA Revised corporate Nuc]eaf Performance Plan, Rev. 4,%(03/87)

TVA ECSP_Subcategory Report f9100,‘81gctri¢a1‘Equipment{ R?v. 3,

(05/18/87) | "
WBN Trip Report, Elements 235.4, 235.5, 235.8, 238.1, 241.1, and 241,4;
01/28/87 through 01/31/87, 8LT-I77 (04/16/87) :

BFN Trip Report, Elements 235.1, 235.2, 238.1, 239.0; 240 0 241.1, and

241.4; 03/11/87 through 03/13/87 BLT- 168 (04/27/87)

WBN Field Walkdown, S. Mabie (Bechtel),\IOM 1933 (02/]8/87)
BFN Field Walkdown, ‘S. Mabie (Bechtel), IOM 894 (03/28/87)

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\08/25/8v BLT-080 (12/17/87) !

SQN Field Walkdown, D. Knudsen (Bechtel), [OM 560 (11/11/86)
SQN Field Walkdown, O

. Knudsen (Bechtel), IOM 404 (11/13/86)
WBN Field Walkdown, S. Mabie (Bechtel), -IOM 675 :(02/20/87)

SQN Field Walkdown,
BLT-080

Wheeler (Bechtel)/N. Black (TVA), (08/23/86),

WBN Field Walkdown, J. Wheeler (Bechtel), 01/29/87), BLT-177

37930-RS (11/25/87) A T’
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9.49
9.50
9.51

9.52

9.53

9.54

9.55

9.56

9.57

9.58

9.59

9.60

9.61

9.62

9.63

8FN Walkdown Report, J. Wheeler (8echtel), (02/11-12-13/87), BLT-168
BLN Walkdown Report, S. Mabie (Bechtel), IOM 992, (05/09/87)

WBN Field Walkdown, J. Wheeler (Bechtel)/J. Behm (TVA), IOM 909
(07/23/87) with reference to BLT-177 (04/16/87)

Crouse-Hinds Guide to Selection, Installation, Use ana Maintenance of
Plugs, Receptacles and Cord Connectors (1982)

TVA List by T. E. Kidd, "Sequoyah and Watts Bar, W-2 Switches, IE
Bulletin 80-20," [no RIMS number], (03/05/82)

TVA memo from F. W. Chandler to J. W. Coan/J. A. Raulston, "Wat'ts Bar
Nuclear Plant Units 1 and 2 - Problem Identification Report (PIR)
WBNEEB8533," [B43 850923 908], (09/23/85) and Attached PIR

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

Doble, Technical Questionnaire 52AIC85, "Instrument Transformer'Troubles
and Failures," (1985)

Electric Utility Weekly, "Transformer Failure at Palo Verde Plant Site,"
pp. 4 and 5, (05/06/85)

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)

Letter from J. J. Naples, AMP Products Corporatjon to F. W. Chandler,
TVA, "Use of AMP Diamond Grip Insulated Terminal Lugs with Copper Wire,"
(843 850408 021], (04/03/85)

Letter from Conax to W. S. Raughley, TVA, "Evaluation of Cable Coating
in Conjunction with Conax Feedthroughs,” [826 860710 002], (06/30/86)

Environmental Qualification (EQ) B8inders Tab J, WBNEQ-PENT-001, 002,
003, and 004

Bechtel memo from S. Mabie to I. Don-Doncow, "Wire Corrosion and Sealant
Deterioration in CONAX Containment Penetrations," IOM 665, (02/05/87)

Maintenance Request Form, W8N A-503909, (02/10/87)

37930-R5 (11/25/87)
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9.64
9.65

9.66

9.67

10,

Raychem, Immersion Tests for fVA Interim Report,. TSL4618, (02/14/75)

Raychem, Immersion Tests for TVA Report .#2, (Raychem HCSF N Cable
Splices), TSL4618, (06/27/75) ‘

Raychem, Water Immersion Testing” Interim Report #1, TVA Cable 5-8 kv
Splice Testing, TVA 8 kV Sh1e1ded Power Cables, (06/18/76) ‘ !

Raychem, Water Immersion Testing of‘SJ8 kV Raychem Sp11ce on TVA 8 kV
Shielded Power Cable, (10/15/76) P

SON Element Reports

10.01
10.02
10.03

10.04

10.05

+10.06

10.07
10.08

10.09
10.10

10. 1N
10.12
10.13
10.14

235.1, "480V Power Receptacles Unsafe," Rev. 1, (02/20/87)
235.2, "Exposed 480 V Bus at ﬁanel Top, " Rev. 0,‘(12/19/86)3

235. 4 "Exposed HY Cable Routed Without Raceway - Personnel Hazard "
Rev. 0, (12/22/86)

235.8, "PVC Liquid-tight F1exIConduit;" Rev. 1, (04/2]/87)
235.11, "Malfunction of Westinghousb W-2 'Switch," Rev. ; (04/07/87)

237. 1 "Bypass of Thermal Overload and Over-Torque llm1t Swmtches,“
Rev. 2, (01/24/87) o |

237.2, "400 to 500 Breakers UﬁacceptaUly‘Set,“iRev.uZ,‘(01/20/87)
237.4, “"Bypass of Over- torque‘Limit‘Swﬁtdhe " Rev. 2, (01/]6/87)
237.6, "Gassing of Current Transformers,” Rev.: O (04/21/87)

241.1, "Inadequate Splicing and Term1nat1on Pracﬂ1cés and Procedures,"
Rev. 2, (04/09/87) ‘ ‘

241,22, “Crimp Connections," Rev.‘Z 1 (0N/28/87):
241.3, "No Megger Test on Low Voltage‘Cab]e%,"‘Rev. 0, (0]/19/87)
241.4, "Amphenol Connector, Revﬁ 0, (12/22/86)

241.5, "Wire Corrosion and Deterioration of Sealant Mater1al in
Containment Penetrations," Rev. .0, (02/03/87) ‘
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