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Preface

This subcategory report is one of a seriesof reports prepared for the
Employee Concerns Special Program (ESP) of the Tennessee Valley Authority
(TVA). The EMP and the organization which carried out the program, the
Employee Concerns Task Group (EMTG). were established by TVA's Eanagtr of
Nuclear Panr to evalusate ad report on those Office of Nuclear Power (ORP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing Off Employee Concerns Program (ECM).

The EMS addressed over 5800 employee concerns. Each of the concerns was a
formal., written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented i nthe concerns and to report the results
of those investigations in a form accessible to 01P employees, the NRC. and
the general public. The results of these investigations are coenunicated
by four levels of ECSP reports: element, subcategory, category, and final.

Elemeat reports, the |owest 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 nore closely related
issues. An issue is a potential problemidentified by ECTG during the
eval uation process as having been raised inone or nore concerns. For
efficient hanc.ing. what appeared to be similar concerns were grouped into
elements early inthe program but issue definitions emerged from the

eval uation process itself. Consequently. sonme elenents did include only
one issue, but often the ECTG eval gation found nore than one issue per

el enent.

Subcategory reports suimarize the evaluation of a number of eoemsts.
However, the subcategory report does nore than collect elenent |evel

eval uations. The subcategory level overview of elenent findings |leads to
an integration of information that cannot take place at the el ement |evel.
This integration of information reveals the extent to which problem
overlap more than one element and wi |l therefore require corrective action
for underlying causes not fully apparent at the element |evel.

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
term nol ogy unique to ECSP reports, and a list of acronyns.

Additionally, at the end of each subcategory report will be a Subcategory
Summary Tabl e that includes the concern nunbers; identifies other
subcategories that share a concern; designates nucl ear 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 eval uated.
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The subcategories are themselves semearized in a series of ei ght category
report.  Each category report reviews the major findings and col | ective
significance of the subcategory reports in one of the following areas:

0 mmnagement and personnel relations

O industrial gaf ety

& construction

0 material control

operations
0 quality assurarce/quality control
W wel di ng

& engineering

A separate report on enployee concerns dealing with specific contentions of
intimdation, harassment, and wongdoing will be released by the TVA Office
of the Inspector General.

Jus& as the subcategory reports integrate the information collected at the
el ement level, the category reports integrate the information assenbled in
all the subcategory reports within the category, addressing particularly
the underlying causes of those problems that run across nore than one
subcat egory.

Afinal report will integrate and assest the information collected by all
of the lower level reports prwpared for the ECSP, including the Inspector
General's report.

For nore detail on the nethods by which EMIG enpl oyee concerns were

eval uated and reported, consult the Tennessee Valley Authority Enployee
Concerns TsskJ Group Program Manual. The e+anual spells out the programs
obj ectives, stope. organization, and responsibilities. It also specifies
the proceduret that were followed inthe investigation, reporting, and

cl oseout of the issues raised by enpl oyee concerns.
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classificstion of evaluated issues the evaluation of an issue |eads to one of
the folowing determinations:

Class A: Issue cannot be verified as factual

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

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

was undertaken

Cass 0. Issue isfactual and presents a problem for which corrective
action has been, or is being, taksn as a result of an evaluation

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

evaluation of an issue raised by an employee concern.

col lective significance an analysis which deternines the inportance and
consequences of the findings ina particular ECSP report by putting those
findings inthe proper perspective.

concern (see "enpl oyee concern")

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

criterion (plural: criteria) abasis for defining a performance, behavior, or
quality which O P inposes on itself (see also "requirement").

el ement or elenent report an optional |evel of ZCSP report, below the
subcategory livel, that deals with one or nore issues.

enol ovoee concern a formal, witten description of a circumstance or
cireusstances that an enployee thinks unsafe, unjust, inefficient or
i nappropriate; usually docunented on a K-formor a formequivalent to the
K-form
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evaluater(s) the irAividual(s) assigned the responsibility to assess a specific
IOupiLag of employee concerns.
findinas includes both statements of fact and the judgments made about those
facts during the evaluation procuss; negative findings require corrective

action.

issue a potential problem, as interpreted by the ECTG during the evaluation
process, raised inone or more concerns.

9-foys (see "employee concern*)

requirement a standard of performance, behavior, or quality on which an
evaluation judgment or decision may be based.

root cause the underlying reason for a problem.
STerms essential to the progrom but which require detailed definition have been

defined i nthe ECTG Procedure Manual (e.g., generic, specific, nuclear
safety-related. unreviewed safety-significant question).
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Acronyu
AL Administrative Instruction
ALSC Amricaa Institute of Steel Construction
ALAIM As Low As lessosably Achievable
atl American Nuclear Society
ANS| American National Standards I|nstitute
As American Society of Mechanical Engineers
ASTh American Society for Testing and Katerials
AVS Anerican Wl di ng Soci ety
BFU Browns Ferry Nucl ear Plant
BUO Bel | efonte Nucl ear Pl ant
CAQ Condition Adverse to Quality
CAR Corrective Action Report
CATD Corrective Action Tracking Docunent
CCTS Corporate Comitment Tracki ng System
CRG-H Category Evaluation Group Head
CPR Code of Federal Regulations
a Concer ned I ndi vi dual
CUR Certified Raterial Test Report
CoC Crrtificcte of Conforance/ Conpliance
DCR Desi gn Change Request

DNC Di vision of Nuclear Construction (see also NU CON)
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Division of Nuclear Engi neering
Division of nuclear Quality Assurance
Division of Nuclear Training

Departnent of Enargy

Di vi sion Personnel O ficer

Di screpancy Report or Deviation Report
Engineering Changes Notice

Employee Concerns Program

Employee Concerns Program-Site Representative
Employee Concerns Special Progrem
Employee Concerns Task. Group

Equal Enpl oyment Qpportunity Conmi ssion
Envi ronnental Qualification

Emer gency Radi cal Response Team

Engi neering Design

Enpl oyee Response Team or Energency Response Team
Field Change Request

Final Safety Analysis Report

Fi scal Year

CGeneral Enpl oyee Trai ning

Hazard Control Instruction

Heating. Ventilating. Air Conditioning
Instal lation Instruction

Institute of Nuclear Powr Operations

I nspection Rejection Notice
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Labor Relations Staff

nodi ficatioas and Additions Instruction

Mai nt enance I nstruction

Verit System Protection Board

Magnetic Particle Testing

Nonconform ng Condition Report

Nondest ructive Exami nation

Nucl ear Performance Plan

Non-pl ant Specific or Nuclear Procedures System
Nucl ear Quality Assurance Manual

Nucl ear Regul atory Conmi ssion

Nucl ear Services Branch

Nucl ear Safety Review Staff

Division of Nuclear Construction (obsolete abbreviation,
Nucl ear UWility Management and Resources Committee
Cccupational Safety and Heal th Administration (or Act)
O fice of Nuclear Power

O fice of Wrkers Conpensation Program

Personal Hi story Record

Li quid Penetrant Testing

Qual ity Assurance

Qual ity Assurance Procedures

Quality Control

Quality Control Instruction

90600
2

see DEC)
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Qrc
AT
SN
Sr
SOP
SIP
SIVEC
TAS
TVA
ur
VT
WBECSP
WIN
WE

WP
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Quality Control 7rocedure

Qual ity Technology Conpany

Radiographic Testing

Sequoyah nuclear Pl ant

Surveillance tnstruction

St andard Operating Procedure

Senior Revi ew Panel

St one and Webst er Engi neering Corporation
Techni cal Assistance Staff

Tennessee Valley Authority

U trasonic Testing

Visual Testing

Vatts Bar Enpl oyee Concern Special Program
Watts Bar Nuclear Pl ant

Work Request or Work Rul es

Wor kpl ans
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1.0 CQMIAC3ZATYION or ISSUES

11

1.2

I ntroduction

This subcategory report of the Industrial Safety Category of the
Watts Bar Nuclear Plant (US) Employee Concerns Task Group (ECTG)
addresses employee concerns and safety suggestions containing issues
whi ch involve perceived electrical hazards whi ch exist, or which may
exist, at BS and/or at other Tennessee Valley Authority (TVA)

nucl ear plants. The's perceived electrical hazards may be the
result of. or my be caused by code violations, inproper or

i nadequat e design or construction practices, lack of maintenance.
lack of management control and support. "d/or inadequate or
improper procedures, practices, standards, site requirements. or
wor k practices.

None of the enpl oyee concerns and safety suggestions addressed by
this subcategory report are related to or associated with nuclear
safety issues.

As used within this subcategory report the abbreviation (ONP) refers
to the Ofice of Nuclear Power, exclusive of the Division of Nuclear
Construction (DNC). This distinction is necessary since the
majority of the enployee concerns addressed by this subcategory
report relate to requirenents and criteria issued by the Office of
Construction (Nuclear) (now DNC), and/or to requirenments and
criteria issued by OUP.

The 31 enployee concerns and safety suggestions addressed by this
subcategory report were logically arranged into 10 discrete
underlying groups each consisting of enployee concerns which deal
with identical or closely-related issues (these groups are referred
to herein as 'elenents"). These elLenents are described ingreater
detail below in section 1.2.

Des,.ription of El ements
1.2.1 Tenporary Lighting

five concerns were about the teoporary lighting utilized by
WS UNC and OUP within the plant. Concern EX-85-064-003
reported that there were unsafe lighting cords wth broken
bul bs. etc. Concern W-85-044-003 also expressed S general
concern over the condition of temporary lighting. Concern

I N-86-141-002 stated that temporary lighting is inan unsafe
condition throughout unit 2, and referred to m ssing/broken
bul bs, the lack. of guards, and m ssing insulation.
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Concern 1146-3134001 stated that a temporary lighting string
inthe sait 2 esaulus area wes inproperly connected to a

200 amp breaker. Also, coscern RX-45-072-005 stated that
them were broken bulbs in the tempoary lighting strings
behind the st em generators.

The issue raised by this element is employee perception that
the level of electrical maintenance conducted on tenporary
electricel systems at WBN is inadequate.

Shock Hazards

Five concerns were abo'.. potential shock hazards. One of
these concerns. |N-8c-355-001. questioned the practice of
running electrical :ords and welding leads near the floor in
areas subject to flooding. Two others. SQK-6-012-O01 and
WB-6-008-001, express concern about potential shock hazards
at an unspecified area at WN and at Sequoyah (SQI). One
concern, DLJ-85-005. is a safety suggestion submtted at SQN
dealing with a missing ground plug on a projector cord. The
remai ning concern. WBi -0O066. is a safety suggestion
questioning the use of metal tags on instruments within

el ectrical panels.

The issues raised by this el ement are enpl oyee perceptions
that electrical shock hazards exist at WN and SQN.

C earance (Tag-CQut) Procedure

Two concerns. SQP-6-010-00 and |1-85-714-001. question the
"Tag-Qut" practi-. utilized by TVA at WN and at SQN. These
concerns question the safety of the current systemas opposed
to one utilizing positive "Lockouts."

Drilling into Concrete

One concern, | N-85-402-001. relates to electrical hazards
associated with drilling into concrete. This concern stated
that drilling into permanent concrete structures at WN

wi thout the prior use of some formof "wall survey" subjects
the employee to the unnecessary risk of electrocution should
the drill penetrate conduit containing energized wring.

480V Di sconnect Switches

Three concerns address safety problens associated with 480V
receptacles and plugs inthe plant. Concern 1X-t5-154-007
stated that the lack of disconnects unnecessarily subjected
enpl oyees to the risk of being burned by arcing caused by
inserting and renoving the plug from such energized systens.
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It also stated thatr such activities could cause the plug to
expl ode. Concern AC4-500S is a safety suggestion subitted
at SQK which stated that wel di ng machi ne power cables have
improperly nodi fied 480V plugs or loose plug conductors.
Concern EK-1S54-O08 stated that employees are unaware that
it is dangerous to unplug welding machines from 400V

receptacl es while the machine i s energized.

The issues raised are the employee perception that activities
associated with inserting or removing plugs in 4801
receptacles is hazardous because of the lack of receptacle

di sconnect swi tches, because of the faulty nodification of
such plugs, or because of the l|ack of maintenance of such

plugs.
Crane Di sconnect Switch

Concern 9X-85-154-006, questioned the lack of a safety

di sconnect nounted on a wall near pendant operated cranes in
use at WBN. It also stated that the emergency stop switch on
the pendant crane control box isnot a "fail safe" device.

Wl di ng Leads

Three concerns are about the welding leads utilized primarily
by VBN DNC within the plant. |N85-235-009. H -85-042-102.
and | N-S5-050-003. One concern stated that there is no
quality control over welding leads and cords; the other
concern stated that wel ding |eads were damaged and frayed.

The issue raised by this element is employee perception that

wel ding leads at the plant are not adequately Mintained.
El ectrical Supply Trailers and Transformers

Two concerns addressed el ectrical hazards associated with the
tenporary electrical supply trailers or transforners.

Concern | N-85-957-001 questioned the safety of DUC tenporary
transformer trailers. Concern WBU-85-009 is a safety
suggestion which questioned whether the transforners onsite
coul d expl ode.

Permanent Li ghting

Ei ght concerns expressed problems with the permannnt |ighting
at VBN and at SQN. Concern | N 86-002-001 requested that
permanent lighting with an easily accessible switch be
installed inthe steam generator enclosures within the
Reactor Building. Concern SQ\6-006-001 stated that there
was insufficient permanent lighting inthe Condensate
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Demimeralier Building polisher rooms at SQK to provide safe
access for the assistant unit operators (A{O) to verify sight
glass reaUdngs.

Concern UM-OIIO is a safety suggestion requesting that
permaent |ighting be installed in the elevation 692 pipe

gal l ery because of the weed for routine mintenance and
equipment inspections within the ares. Concern WI-0216 is a
safety suggestion stating that the |ocation of the entry
permission light over the interlock doors A5 and £57, on the
elevation 713 entry portal to unit 2 lower coentaiment ae
seated too high, thereby causing seck strain. Concern
W-4S-03-Pr is a safety suggestion requesting that
permanent lighting be installed in the waste gas analyzer
roomon elevation 713 of the Auziliary Building.

Concerns 1W-86-O01 and AC-45-010 are safety suggestions
submtted at SQK stating that the lighting levels within the
unit 1 lower containment are inadequate because the lighting
circuits which were previoudsly utilized for the interim
hydrogen igniters have not been restored. The final concern
wthin the element, DLJ4-85004, isalso a safety suggestion
submtted at SQ stating that the yard lighting inthe
condensate storage tank area i s insufficient.

The issues raised by this element are the enployee
perceptions that existing permanent lighting is inadequate or
inproperly installed, or that permanent |ighting should be
installed i ncertain plant areas.

1.2.10 Dipstick/Arcing Problem

Concern BFI-85-002-002 questioned why not hing had been done
to implement the suggestion in a winning safety award"
dealing with the installation of insulation on the battery
terminal of a diesel fire pap engine at Brows Ferry Nucl ear
Plant (IFN) to prevent possible arcing with the dipstick when
the diesel oil level ischocked.

2.0 sumRTj
2.1 Sumnry of Issues

The basic perceived problem expressed by the employee concerns and
safety suggestions contained within this subcategory |sthac the

El ectrical Waintenance procedures and mai ntenance activities
conducted at WON and at SQI, both by DOC and OW, are inadequate.
Those concerns not questioning the adequacy of plant maintenance
operations generally questioned the safety of, the installation of.
or the design of an electrical system or conponent.
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The issues raised by the various employee concerns and safety
sugestions contained within this subcategory report are sumoarized
as follows:

a. Weding leads. temporary wiring. temporary lighting. sad service
ard extet"ion cords are unsafe because of inadequate or improper
Electrical Maintenance procedures, practices, snd/or policies.

b. Shock hazards exist because of improper installation of
electrical cables. improper design of fire protection systems in
aea containing electrical equipmnt. inadequate maintenance of
electrical eguipment, or inadequate or unsafe procedures or
practices.

Cc. The current clearance procedure in use at W8l and SQI does not
provide adequate employee protection.

d. Existing site procedures and equipment are inadequate to protect
enpl oyees from shock hazards associated with drilling, or
cutting into permanent concrete structures, which contain or
coul d contain enmbedded conduit encased energized conductors.

e. Inserting or removing plugs from 480V receptacles is hazardous
because of the lack of receptacle disconnect switches, because
of the nodification of such plugs, or because of the lack of'
mai nt enance of such pl ugs.

f. The energency disconnect switches on pendant cperated cranes are
inproperly installed and are unsafe.

g. Transformers and tenporary electrical transforner trailers are
unsafe.

h. The lack of permanent lighting incertain plant areas, or the
| ack of adequate levels of light incertain plant areas is a
hazard.

i. The lack of action on a *wi nning safety award.*
Sunory of yhe Eval ej ation Process

The various enployee concerns and safety suggestions associated with
this subcategory report were investigated in accordance with the
rndustrial Safety Category Evaluation Plan. Since each elenent was
investigated as an independent entity, the specific evaluation

met hodol ogy utilized varied somewhat because of the nature of each
such element. In general, the evaluation nethodolo.; consisted of
the foll ow ng steps:
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a. The conpilation and review O all applicable DNC. QUP. WN, SGE
and indastry standards, codes, procedures, practices, and

requirements.
b. Plant wal kdows and inspections.

C. Interviews with cognizant OW and/or DOC enpl oyees, managenent,
and craft personnel.

d. The conpilation and review of previous work. reports, and
studi es conducted on such concerns duri ng the previous concerns

eval uation program.
Suneary of Findints

O the nine issues raised by the various enployee concerns and
safety suggestions contained within this subcat egory, as enumnerated
in section 2.1 above. three require corrective action.

The following is a summary of the findi ngs and conclusion for each
of the 10 elenments contained within this subcat egory.

2.3.1 Tenporary Lighting

The issue raised by this elenment was i nadequate or i nproper
Electrical Mintenance procedures, practices, &ad policies.
This issue was partially substantiated. Exijsti ng Electrical
Mai ntenance prograns are consi dered adequate. However. the
element findings reveal that there is a |ack of adequate
managenent control .

2.3.2 Shock Hazards

The issue raised by this element is that situations or
conditions exist where enpl oyees could be el ectrocut ed or
shocked as a result of the introduction of water through pipe
flushing operations, or the activation of fire protection
sprinklers, as a result of inadequate maintenance of
electrical equipnent, or as a result of i nadequat e procedur es
or practices. This issue was not substantiated. Existi ng
Electrical Raintenance prograns are considered adequat e

2.3.3 Cearance (Tag-Qut) Procedure

The issue raised by this elengnt is that when el ectrical or
mechani cal systems at Wi and SQU are deenergi zed to pernit
mai ntenance or repair activities. these systens are only
protected fromaccidental restart by a protective card such
as a Hold Order Tag on the equipnent's main control
point(s). Based on the wordi ng of these concerns, the
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concerned individuals felt that the current system4i4 not
provide " nuch enployee protection as would be provided by a
syste enploying positive locks on all main control points.
This issue was not substantiated. The existing electrical
clearance procedure inuse at WO an SON provides adequate
enpl oyee protection. This *tg-out” system is the standard
cl earance procedure inuse throughout the industry.

Drilling into Concrete

The issue raised by this element was that existing site
procedures and equipment are inadequate to protect enployees
from shock hazards associated with drilling or cutting into
permanent concrete structures which contain or could contain
embedded conduit encased energized conductors. This issue
was partially substantiated. The applicable procedures, both
now and at the tim the concern was raised, are adequate.
These procedures, together with the available "wall survey"
and enpl oyee protection equipment, provide adequate enpl oyee
protection. However, the existing procedures which address
drilling, cutting, chipping, or other operations involving
permanent concrete structures do not clearly provide

gui delines and/or requirements for the use of available "wall
survey" and enpl oyee protective equipnent.

480V Di sconnect Switches

The issue raised by this element was that inserting or
rrmoving plugs from 480V receptacles i shazardous because of
the lack of receptacle disconnect switches, the inproper
nodi fication of such plugs, or the lack of maintenance of
such plugs. The issue was not substantiated. The 480V
permanent |y mounted receptacles within the plant are in
compliance with both TVA design criteria and the National
Electrical Code (NEC) and provide an adequate degree of

enpl oyee safety.

Crane Disconnect Switch

The issue raised by the enployee concern contained within

this element was the inadequate or inproper design or

| ocation of the energency disconnect switches on pendant
operated cranes. This problemwas not substantiated. Crane
di sconnect switches nmounted on pendant type cranes at WIN re
desi gned and constructed to neet all applicable codes and
regul ations.
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Welding Leads

The issue raised by the employee concerns contained within
this elemsat was inadequate or improper Electrical
Kaintesmnce procedures, practices, and policies with respect
to the maintenance of welding leads by 0DS Ibis issue was
not substantiated. Existing Electrical Maintenance
procedures and policies were determiaed to be adequate.

Electrical Supply lesilers

The issues raised by the employee concern and the safety
suggestion contained within this element are: (a) inadequate
or inproper procedures, practices, or policies with respect
to electrical supply trailers utilized by ASN MeC, (b)

i nadequate or inproper design or construction of such
trailers, and (c) transformers onsite are hazardous and coul d
explode. Al three issues were not substantiated. Existing
procedures were determned to be adequate. Such trailers are
desi gned, constructed, and maintained in conpliance with
applicabl e codes and regul ations, and site procedures and
practices. \Wile there are oil-filled transfornmers onsite.
industry history has shown that such transformers do not
represent a significant explosive hazard.

Per manent Lighting
The issue raised by the enployee concerns and safety

suggestion contained within this element was that the |ack of
permanent lighting, or the lack of adequate |evels of

.lighting incertain plant areas of WBN and/or SQM i s a

hazard. This issue was substantiated. Certain plant areas,
both at WSE and at SQN, do not have adequate |evels of
lighting to permit the safe conpletion of required activities
and nai nt enance operations wthin such areas.

Di pstick/Arcing Problem

The issue raised by the enployee concern contained wthin
this element was the lack of action on a "w nning safety
award" at BF3. This issue was determned to be
substantiated. Although the safety suggestion won a nonthly
saf ety suggestion award, subsequent eval uations apparently
determ ned that the suggestion was without merit. Since no
record of a formal evaluation could be found, the safety
suggestion was reevaluated and is being inplemented. The
safety suggestion programat 17N has, Pubsequent to the date
the subject suggestion was submitted, been revised to provide
enpl oyees with status reports on all safety suggestions
submtted. No further action is necessary.
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2.4 Collective Simnificance of rFidings

2.5

24.1

2.4.2

Manageaent Effectiveaess

The subcategory findings reveal that there is a general Iack
of nsaageneat control over the adnministration of existing

El ectrical Raintenaece procedures, policies and practices.
Existing site procedures, policies, and practices reviewed
are considered to be adequate |nnost cases

Empl oyee Effectivenesa

The subcategory findings reveal that sone problens identified
i n enpl oyee concerns and safety suggestions, notably those
dealing with tenporary lighting, are caused inpart by the
enpl oyees themselves. This conclusion, however, points to
the (act that enployees perceive a lack of positive
managenment control over their work activities.

Percei ved Causes

The following is a suary of the perceived causes of those findings
which require corrective actions.

2.5.1

2.5.2

2.5.3

Tenporary Lighting

The administration of the procedures, prtctices, and policies
dealing with temporary lighting, service cord, and extension
cords utilized primarily by DEC does not result in the
adequat e mai ntenance of such electrical equipnment. Enployees
are not encouraged to properly naintain such tenporary
wiring, nor are they disciplined when such equipnent is
intentionally danmaged or altered.

Drilling into Concrete

There was inadequate consunicstion beLween DNC and ONP as to
the availability of site "wall survey" equipnent and speci al
enpl oyee protective equi pment. Because of this |ack of
conuni cation, site procedures do not adequately address the
use of such avail abl e equipnent.

Per manent Lighting

No peruan3nt lighting was designed to be installed incertain
plant areas at WJE and SQN because of a lack of a recognized
need for access into such areas. |In certain cases operating
experience or design differences between the two plants
dictates nore frequent access; therefore, pernmanent lighting
i S now required.
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The lack of adequate levels of permanent lighting in certain
plant aea at SON resulted from pleat moditications
involving the hydrogen ignition system and are tenporary in
nature.

2.5.4 Dipstick/Arcing Problem

The safety suggestion award program at 513 at the tim the
subject safety suggestion received a monthly weard did not
provide any feedback to the concerned employee as to the
status or ultimte disposition of his or her suggestion.

Corrective Actions Taken

So lemediate corrective actions or stop work orders were initiated
as adirect result of the subcategory evaluations. One corrective
action was initiated by the W OUP safety staff on May 28, 1986, to
correct an access problem encountered as a result of the
investigation process. This corrective action involved the
preparation of a Rito correct an access problem and i sdiscussed

i nsection 2.6.3 bel ow.

The following 13sa sumary of the corrective action plans for those
findings which required that corrective action be taken. Additional
specific information concerning these plans can be found i nsection
7.0 of this report.

2.6.1 Tenporary Lighting

WN DNC will inspect all tenporary wiring, lighting strings.
and service cords to verify their adequacy and integrity.
Addi tional enphasis will be placed on the naintenance of such
tenporary wiring by holding W DOIC management responsible
for the condition of such equipnent, and by informng

enmpl oyees of their responsibility for such equipment. An
interimelectrical maintenance procedure for tenporary wiring
will be developed and inplenented on or before Novenber 14,

i e6.

WIN DNC wi Il also verify that all "Tuff-Skin" bulbs i nuse
within their jurisdiction have bulb guards | nconpliance with
UEC article 305. Procurement requirenents will be initiated
to ensure that all tenporary wiring systens and materials
noet aoplicable NEC requirenents.

Al'though WB QdP also utilizes tenporary wiring, lighting
strings, and service cords, they were judged to be in
conpliance with applicable standards and requirenents.

The above actions will be incorporated into aWBN site policy
on or bhefore January 1. 1987.
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2.6.2 Dirilling into Concrete

M DOC and G| vill revise their current procedures
governing drilling, cutting. and chipping operations on
permanent concrete to incorporate information conerning
ewisting site enpl oyee protection devices and *wall survey"
egmipmant. This revision will also regulate their use as
part ot the job Opreplanning” activities.

The above actions will be incorporated into aM site policy
on or before January 1, 1967.

2.6.3 Permanent Lighting

SQI O will evaluate the need to install permanent |ighting
within the polisher tank rooms within the Condensate
Denineral i ser Building. This evaluation will be conducted
within six nonths followng the startup of unit 1.

Even though the issue at SQ involved a |ack of permanent
lighting, the issue, as it applied to W8, involved a |ack of
adequat e access.

The WI ONP safety staff prepared a Kaintenance Request (MR
576720) on Ray 28. 1986, to install stairways and work
platforms inthe condensate domineralizer polisher tank rooms
within the Turbine Building. This work isunderway and wl|
be conplete on or before January 1, 1987. Wile this action
does not involve permanent lighting, itwll elimnate the
perceived cause of the issue.

2.6.4 Dipstick/Arcing Problem

Al though the issue isvalid, revisions to the safety award
program at IPF have corrected the cause of the issue. The
safety suggestion referred to by the subject enployee concern
was reviewed at the request of the site safety staff, and is
being inmplemented. No corrective action plan was devel oped.

3.0 EVALUATI ON PROCESS
3.1 Evaluation Nethodol oty

The various issues raised by the enployee concerns and safety
suggestions within this subcategory were investigated according to
the Industrial Safety Category Evaluation Pl an.

Reports and studoes conducted on the enpl oyee concerns within this
subcat egory during the previous concerns eval uation program were
compi l ed and reviewed, and are incorporated within this report.
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The following i s a summry7 of the specific evaluation methodology
utilized in the evaluation of the issues contained within the
10 elments comprising this subcategory.

3.1.1 Temporary Lightiang

The empLoyee concerns contained within the element were
evaluated utilizing the follow ng methodology:

a. Standards and requirements for temporary lighting and
wiring were compiled and reviewed.

b. VBIN procedures. instructions, and practices relating to
the purchase and nai ntenance of temporary wring, service
cords, and light stringers were conpiled and reviewed.

c. Plant wal k-throughs were condacted to (1) investigate
specific locations where identified by subject concerns,
and (2) evaluate the current overall conditions of
tenporary lighting strings and cords.

d. ranfrmAl interviews of six WIN DEC and QP Electrical

Mai ntenance and Engineering personnel were conducted
concerning

(1) the level and frequency of maintenance,

" 2) general degree of satisfaction with current
mai nt enance procedures and practices, and

(3) possible causes of current and past maintenance
problems.

e. Informal interviews of four WB DOC and OP manragement
were conducted to determne the frequency, scope, and
administration of naintenance activities.

3.1.2 Snockl Hazards

This element was investigated utilizing the follow ng
met hodol ogy:

a. Standards and requirenents for temporary lighting and
wiring were conpiled and reviewed.

b. Applicable WBN procedures, instructions, and practices
relating to the installation and maintenance of tenporary
wiring, service cords, light stringers, and pernmanent
wiring were conpiled and reviewed.
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Plant Inspections wee conducted at VN to

(1) investigate specific weas identified by the subject
concerts, snd (2) evaluate the curreat overall condition
of the pleat with respect to electrical equipment and
cords installed or placed OR or near the floor.

Informal interviews of fout cognizant WIN DIC snd OiW
electricians snd Klectrical Raintenance personnel were
conducted concerning the potential shock hazards of
electrical cords and equipment placed or installed near
the floor in aeas subject to flooding and the current
maintenance practi ces.

Both the WIN DUC and OWP safety startsat WIN snd SQI
were contacted in an attenpt to locate the unidentified
ares addressed in concerns SQN-6-012-001 and
WBE-6-011-001, and to determine what actions had been
taken on the safety suggestions included within the
element.

The VBN and S0 ONP Safety Staff and appropriate section
supervisors were contacted to determne the status of

safety suggestions submtted at these plants.

Clearance (Tag-Qut) Procedure

This element was investigated utilizing the follow ng
met hodol ogy:

a.

Applicable corporate. W ONP. and SON ONP procedures
governing the clearance procedures inplace at both sites
were obt#nned and reviewed.

Informal interviews were conducted of six WBN Di C and ONP
el ectricians and Electrical Raintenance personnel and
foremen to deternmine if the current clearance procedure

I sconsidered to be a safe and acceptable practice.

Informal interviews were conducted with two WN

ONC superintendents to clearly define how their clearance
systemdiffered fromand interfaced with the WN 3NP

cl earance procedure.

Informal interviews were also conducted with two WBN and
one SQN ONP Operations personnel concerning the
day-to-day activities associated with the adninistration
and mai ntenance of the clearance procedure, and also to
determne the anount of training the responsible
Operations personnel were required to have.
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Released UN Clearance Sheets (frem TVA 7295A) held by
the DoCwmat Coatral Unit for the period April 1. 1984
thtugh April 10, 1986, were reviewed for content and
cmpleteness, sad to determine if any abnormal situations
or wnear-accidents* were documented during the period
reviewed.

A oWakdMmw  conducted by WN OP Operations of existing,
active Hold Orders to verity the correct placenent or all
cl earance tags was observed.

Existing, training policies snd prograns at W which are
utilized to informor to train enployees inthe
observsnce and usage of the clearance programwere
reviewed for adequacy.

3.1.4 Drilling into Concrete

3.1.S

The elenent was investigated utilizing the follow ng
met hodol ogy:

a.

WBN DNC and QNP procedures were conpiled and revi ewed
whi ch address the subject of drilling into concrete

structures.

Informal interviews Wth four cognizant WBN OWP and DEC

personnel were conducted to deternine what type of "wall
survey" equipnent was onsite, who had control over such

equi pnent, and what capabilities/protection the use of
such equi pment of fered.

Existing procedures werf exmined to determne if they
adequately protected individuals from accidental

el ectrocution while such individuals were drilling (or
cutting, chipping, or excavating) pernanent concrete
structures.

4dOV Di sconnect Switches

This elenent was investigated utilizing the followi ng
net hodol ogy:

a.

Applicabl e NEC provisions and TVA design standards and
criteria were obtained and reviewed.

Plant wal k-throughs were conduct ed.
Informal interviews were held with four cognizant WN ONP

and DI1C personnel concerning the safety of the current
system and concerning its use by site personnel.
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Purchase specifications, and manufacturer literature
concernin the installed receptacles and plugs was

obtained and reviewed for compliance with applicable NIC
requirements.

3.1.6 Crane Disconnect Switch

This el enent was investigated utilizing the follow ng
methodology:

a.

All applicable standards and requirements conceming
pendant operated cranes in use at WBN were conpiled and
revi ewed.

Informal interviews with both an experienced WBN OIP

mechani cal ntintenance engineer, and with two WN ONP
enpl oyoe8 who operate such cranes were conduct ed.

Pendant operated cranes were inspected in several
| ocations within the plant for:

1. clarity of the control functions,
2. the presence of ared "stop* button, and

3. the location of the Main 480V di sconnect.

3.1.7 Welding Leads

This el ement was evaluated utilizing the followi ng
met hodol ogy:

a.

Standards and requirements for maintenance of welding
leads were conpiled and reviewed.

VBN procedures, instructions, and practices relalLing to
the mai ntenance of welding |eads and rel ated equi pnent
were conpiled and revi ewed.

Pl ant wal k-t hroughs were conducted to (1) investigate

specific locations identified by subject concerns, and
(2) evaluate the current overall condition of welding
| eads and cords.

Informal interviews were conducted of four WBN DNC and
ONP El ectrical Kaintonance and engi neering personnel
concerning the level and frequency of nmaintenance
activities on welding leads and nn the procedures or
practices involved.
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Cognizant WIN DUC sad OW management were contacted
concerning the frequency, scope, and administration of
maintmenace activities.

Ilectrical Supply Trailers and Transformers

The elmeat was investigated utilizing the following
matrodol ogy:

a.

Appl i cabl e EEC provisions governing the use
construction, and protection of such teWporary
transforner enclosures were obtained and reviewed.

Informal interviews were conducted with cognizant two WBE
DEC personnel concerning the construction and maintenance
of these t-lailers and concervinr werkt pracrt---

Informal interviews were also conducted with nine

randonly selected WON DNC personnel concerning their
knowledge of and attitudes toward the safety of the
trailers.

I nspections were conducted on randomy selected trailers
at the site to deternine their overall condition and
access security.

Di scussions were also held with the site Safety Staft
concerning the potential for transformer explosions
and/or fires.

Per manent Lighting

This elenment was evaluated utilizing the follow ng
met hodol ogy:

a.

Applicable lighting standards and design standards were
obtained and revi ewed.

Ual kdowns or inspections of the specific areas addressed
zy the concerns at WBM and at SQ were performed.

Informal interviews were conducted of six cognizant WN,
and SQU OUP, and DNC personnel concerning the available
light levels and current method of access to the sight
glasses i nthe condensate dem neralizer polisher tank
roons and the perceived |ack of permanent lighting within
the steam generator enclosures.
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WIiN and Sol Safety Staffs Bad cognizant section
supervisors were contacted concerning the disposition of
the issues which arose from associated safety suggestions
suamitted at the plants.

3.1.10 Dipstick/Arcing Problem

This element was evaluated utilizing the following
met hodol ogy.

a.

Discussions were held with the VBN safety (OUP) to
determne if similar situations or conditions existed at
WBI.

A WBN plant "walk-through” was conducted.

Discussions were held with the BSN safety staff (OWP) to
determine (1) when the subject "vinning safety awacd"
given, (2) what action had been taken. and if none, why?
and (3) what procedures, policies, or prograns wore in
effect at that time, and how have they changed subsequent
to that tine.

Regui rements and Criteria

The following isalisting of the various requirements and criteria
which were utilized inderiving the findings contained within this
subcat egory report.

3.2.1 Ceneral Requirements and Criteria

3.2.1.1 National Electrical Code (1984), National Fire

Protection Association, Article 70. Establishes
standard practices for the design of electrical
systens for industrial, coemercial, and residential
use.

3.2.1.2 Title 29, Code of Federal Regulations (CYR),

Part 1926, Cccupational Safety and Health
Admini stration (OSHA). Construction Industry
Standards and Interpretations, Change 5,
June 17, 1985.

3.2.1.3 Title 29. CFR Part 1960, OSHA, Basic Program

El ements for Federal Enployee Cccupational Safety
and Health Prograns and Related Hatters.

3.2.1.4 Anerican National Standards Institute (ANSI) B30

(1983). Cranes and Hoists. Establishes criteria for
the design, installation, inspection, and use of

cranes and hoists ingeneral industry.
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3.2.1.S AM Illumiasting Eagimeeing Society of north
LAnrica, W17, (1983),*mecicaa national Standard
Practice for Industrial Lighting. Establishes
general lighting level criteria for industrial
activities.

1.2.1.6 TVA Occaeational nealth ad Safety Manua (OUR),
Staedart Number 008, Electrical/Rechanical Lockout
and Tag-out (Revision dated January 4, 1982).
EsZtabl i shes WKk's corporate position on the use of
lockout sad/or tag-out procedures.

3.2.1.7 TVA OW Occupational HeltUh and Safety Procedures
Requal, Off Health sad Safety Supplemental Procedure
GL6. Clearance Procedure (Revision dated
July 19. 1982). The OiP implementation procedure
for the requirements of item *6* above.

3.2.1.8 WBU OUP Employees! Safety Handbook (undaved).

3.2.1.9 Ofice of Engincering Design and Construction.
lanual of Safe Practices and Information, (undated

handbook) .
3.2.2 TVA Electrical Design Standards (DS)

3.2.2.1 DS-17..1.1, Lighting Design Standards and Practices,
(revision 2, June 15. 1983). Sets acceptable
lighbing levels for various plant areas and certain
activities.

3.2.2.2 DS-E12.S.2, 480V Power Roceptacle*, (Revision 1,
Cctober 23, 1982). Establishes the design criteria
and acceptable electrical equipnent for such power
receptacl es.

3.2.3 VBN ONP Administrative Instructions (AD)

3.2.3.1 A1-1.8, Plant Nouseteoping (Revision 9,

January 16, 1986). Establishes and delineates the
pl ant housekeepi ng requirenents.

3.2.3.2 Al-2.12, dearance Procedure (Revision 13.
April 2. 1986). The clearance procedure in use at
WBI.

3.2.3.3 AI-2.19, Independent Verification (Revision 4.
July 11, 1986). Requires |ndependent verification
of certain clearance procedure activities where they
relate to nuclear safety-related equi pnment an4

syst ens.
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3.2.3.4 A-101I. Plant Training Program (Revision 16.

April 11. 1906). Establishes the training program
and tra-ining procedures tfo OUP employees.

3.2.3.5 AI-9.8. Drilling. Cutting. Chipping. and Excavating
(Revision 9. September 19. 1985). Establishes a
mans of approving and controlling work activities.

VWBE Hazard Control Instructions (HC)

3.2.4.1 HC-E2. Service Cords (Revision dated
April 11. 1983). Establishes requirenments for
service cords.

3.2.4.2 HQO-E7, Extension Cords (Revision dated
Rey 15. 1979). Establishes requirenents for
extension cords.

SN ONP Al

Al-3. Cearance Procedure (Revision 30. March 20, 1986). The
clearance procedure inuse at SQN.

VBN DNC Quality Control Instructions (QCl)

3.26.1 Q-1 . Work Control (Revision O.
March ,. 1986). Establishes a means of controlling
and apnroving DEC work activities.

3.2.6.2 QC-1.23. Division of Construction Use of the
Division of Nuclear Power O earance Procedure
(Revision 1. April 9, 1982). Derines the use by DNC
of ONP clearance procedure Al-2.12,

3.2.6.3 QCI-1.36. Storage and Housekeeping (Revision 13,
April 1, 1986). Establishes and delineates the
housekeepi ng requirements for DEC

VAN DNC Quality Control Procedures (QCP)"

QCP-1.36. Storage and Housekeeping (Revision 10,

April 1. 1986). Establishes a means of adninistratively
control ling storage and housekeeping activities znd

I nspect i ons.

Various Other Requirenents or Criteria
3.2.8.1 EBNandard Practice 9.5. Tenporary Lighting and

Service Cords (Revision 0. March 1985). Establishes
standards for lighting and service cords.
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3.2.8 2 O0Oof Qperations Section Letter (OSLA) 32. Safety
Review of Active Protective Tags and C eirance
Sheets (Revision 4, Cctober 3. 1985). Establishes a
program to periodically review and verify all issued
and out standi ng clearance tags and clearance sheets.

3.2.8.3 OSLA-38. Cearsace List (Revision 9. Rarch 24. 1966.
revised quarterly). An active list of 06P personnel
who are qualified pursuant to AX-2.12 to hold
cl earances.

3.2.8.4 SQ HCI-@®. The Supervisor, dated May 26. 1983
Di scusses pre-job planning.

3.2.8.5 SON Standard Practice (SQ) 7. Hazard Control Plan
(Revision *. Novenber 6, 1986).

3.2.8.6 SON Supervisors Handbook. undat ed.

FI NDI NGS

Some of the issues addressed by this subcategory have inplications at
other OUP sites. For exanple, since tenporary wiring and lighting is
utilized to some extent at all ONP sites, this issue and its
correspondi ng findings and conclusions may have universal inplications.
Issues involving electrical safety are being add:essed through the
devel opment of OUP standards (which are generic documents for all ONP)
and through the devel opnent of site procedures (which deal wth one
site's circunstances).

The findings and conclusions of this subcategory report are not in
conflict with any findings and conclusions generated as a result of
previous investigations of the enployee concerns addressed by this report.
The findings and conclusions relative to the issues contained wthin each
of the 10 elements which conprise this subcategory are presented bel ow by
el ement .

4,1 Teonorary Lichting

Based on the findings below, the issue addressed by this elenent is
subst anti at ed.

4.1.1 Discussion
4.1.1.1 Site-Specific - VBN

Tenporary lighting strings within the plant can be
found with missing bul bs and m ssing guards.
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However. of the 60 lighting strings and service
cords inspected during the course of this
investigation. no broken bulbs were observed, and no
temporary wiring was found which had damaged or
unrepai red insulation.

The concern which questioned the usage of a 200-anp
breaker on a temporary lighting string was
determined to be invalid. Temporary lighting within
the specific area addressed by the concern was found
to t, fed by % 100-amp panel box through either
20-anp or 30-amp ground fault, circuit interruption
devices. This was an acceptable practice and was in
accordance with the provision and requirenents of
NEC article 305 (Temporary Wiring).

Based on informa interviews with UBN DNC personnel
and management, the conditions addressed by this

el ement have two basic causes: (a) work-rel ated
breakage and (b) intentional damage to or
modi fication of tenporary |ight stringers.

The standard for temporary electrical wiring is
found in NEC article 305. This article requires
that tenporary wiring conformwth the follow ng
general i zed requirements:

a. Al branch circuits must originate inan

approved power outlet or panel board.
b. Al receptacles shall be of the grounding type.

c. Al lamps for general illunination shall be
protected fromaccidental contact or breakage by
either (a)elevation of at least 7 feet (2.13 m
above normal working surfaces, or (b) by a
suitable fixture or |anpholder with a guard.

d. Al 1251 circuits which are utilized by
enpl oyees shall have ground fault, circuit
interruption protection.

Tenporary light stringers and service cords are
purchased under the provisions of WBN Standard
Practice 9.5. This standard requires that these
cords and lighting fixtures conply with applicable
NEC standards. Al though DNC does not havq a
correspondi ng established witten practice, they
follow the same general guidelines for the purchase
of such cords and fixtures.
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In Wi 01P, mai ntenance of temporary lighting
stringers sad service Cords is governed by the
provisions of WE ECI--E2 (Service Cords), [-E7
(Eztension Cords), and by WN 1I-1.8 (Plant
iossekeeping). These provisions require that
service exteasion and tenperary light strings
utilized by ONP be inspected at least annually.

| nspected light strings and electrical cords ae
marked with a label indicating the nezt required
inspection dte. These cords are issued by the 01P
toolroom and are inspected and tested for polarity
and grounding prior to issue. Al lighting strings
or other cords which are returned with mssing or
broken bulbs or guards are sent to OIP Electrical
Mai nt enance (or repair before reissue.

In 1111 DEC the maintenance of temporary light
stringers and wiring is governed by the provisions
of QCI-1.36 and QCP-1.36 (both titled "Storage and
Housekeeping"). These require that monthly quality
control storage and housekeepi ng inspections be
perfomed on all areas of the plant. The various
WBN Assistant Construction Superintendents (ACS) are
responsible for devel oping plans for. conducting.
and documenting such nonthly inspections for the
areas and crafts under their authority. These

i nspections are conducted by the various craft
superintendents or foremen as a teem.

Fol  owi ng each such inspection, the ACS prepares a
report of findings and issues a list of such
findings backrto the various craft for
correction/repair and signoff. These records are
mai ntai ned by the ACS. snd problem areas are
identified and targeted for increased surveillance.
In addition to this formal inspection. the WA
Health and Safety Coenmittee also conducts a fornal

i nspection of one or nore plant areas each nonth.
The results of these inspections are also forwarded
to the various craft for correction or repair.
These two inspections are inaddition to the formal
senm annual managenent inspections corductod in
accordance with TVA policy and OSHA requirements
(Part 1960. Subpart D. "lnspections abd AlalesoentV),

DOC also has at least ona man on each maor level of
the plant (outside security) who is responsible for
inspefting and maintaining temporary lighting
strings. They also have a "signup" sheet on each
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level for use by enployees as a mass of requesting
repl acenent bul bs and/or ;ud4rds. Another practice
employed by DIEC is the *roll-baclt.  This informal
practice. which normally occurs during the last hour
of the d'y on the last Friday of each mat h,
involves polling down. inspecting, and Wnding up
all welding leads. lightings. strings. ad service
cords in use by DOC throughout the plant.

he WN OUP mai nt enance program requires only annual
formal inspections. However. since the VB QOUP
tool reom routinely inspects each cord or lighting
string before it isissued. it isfelt that the
current VBN OFP inspection and nai ntenance program
activities are adequate. Based both on the
frequency and scope of W DKC inspections and

mai nt enance activities and upon the |evel of
satisfaction expressed by VBN DEC enpl oyees
informally interviewed during the cuurse of this
invgstigatfon, it.isfelt that the current WN DC
i nspection and mai ntenance program i s adequate.

Al t hough the involved concerns date back to

August 1985, the current applicable WN procedures
have not changed substantially since that date.
Changes after August 1985 included revising QCP-1.36
to incorporate deficiencies tracking and to assign

i nspection responsibility to the ACS.

During the course of this inspection, several areas
of unit 2 were observed which had tenporary lighting
strings with missing or nodified guards. Wen this
was brought to the attention of the electrical
superintendent sad the maintenance foreman, they
were corrected. Further discussions reveal ed that
there was sonme uncertainty over whether the

nyl on-coated "Tuff-Scin" bulbs currently being used
by WBN DOC required a guard. Discussions with DiSCs
safety staff revealed that, while those bulbs are
hardor to break, they do not have an eenption from
the NBC requirenment concerning the use of bulb
guards. [yen though the VBN DNC s safety staff has
indicated that guards are not necessary on these

bul bs, the electrical section iscontinuing to issue
these bulbs with guards. |In addition, they are in
the process of replacing the "bird cage" guard with
the nore durable clear plastic guards.
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4.1.2 Findings/ Concl usions

4.1.2.1

4.2 Shock Hazards

Site-Specific - WeO

Exi sting procedures for the routine maintenance of
light stringers. service cords. mad extension cords
are adequate to ensure that such temporary wiring is
constructed to net applicable standards,
requirements, and criteria. However, there is a |lack
of managenent control over the |line admistration of
Electrical Maintenance procedures and the enforcement
of existing site standards and requirenents for such
tenporary wiring and lighting.

In addition, the policy of requiring bulb guards on

"tuff-skin" bulbs inuse at the site is unclear.

Based on. the findings below, the issues raised by the enployee
concerns and safety suggestions are unsubstanti ated.

4,2.1 Discussion

4.2.1.1 Site-Specific - WSE

Based on the information Contained Wthin
SQK-6-012-001 and SBR-6-008-Q01, it was assuned that
the concerns addressed the Radi ochenical Laboratory
at WBN and SQN. This area of both plants has sone
limted chem cal storage, a known access/*gress
problem electrical equipnent, and fire protection
sprinkler system thereby fitting the area referred
to by these concerns.

While it istrue that there is electrical equipnent
within this area, its presence poses no significant
shock hazard. The majority of the sanple analysis
equi pnent inthe titration room i s nonelectrical.
and all electrical supply circuits supplying this
area are equipped with both disconnects and circuit
breakers. There isno history within the industry
whi ch indicates that areas containing electrical

equi pment such as that contained within these |abs
pose a significant electrocution or shock hazard
shoul d the fire sprinkler systemactivate.

Tenporary electcical cords and wiring are frequently

run near the floor incongested areas of the plant
such as the unit 2 |ower containment area. The NEC.
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Article 305-2 (C) requires that tenporary circuits
be located where the conductors will not be subject
to physical damage. and that such breach circuit
conductors not be laid on the floor. This

requirement is reflected in OFP by MCI-2, MCKI-92,
MCI-E7. end insinmlar practices within WIN Dic.

Informal discussions with DIC electricians and
subseguent pleat inspections revealed that temporary
power feeders and branch circuits are placed
overhead whenever possible. However, because of
space considerations in certain congested pleant
areas. temporary wiring and welding leads are often
placed around the edge of the room near the floor.
Whenever this practice is necessary these conductors
are hung at least one foot above the floor level.

Vel di ng machines utilized by DIC ral so elevated
on racks off the floor. By elevating both these

el ectrical cords and the wel ding machi nes above the
floor. the potential for shock hazards because of
flooding are greatly reduced.

In VR ONP. maintenance of tenporary wiring is
governed by the provisions of WIN Al-1.8. These
provisions require that tenporary wiring utilized by
WB ONP be inspected at least annually. | n WN DOC
the mai ntenance of tenporary wiring i s governed by
the provisions of QCl-1.36 and QCP-1.36. These
require that nonthly quality control storage and
housekeepi ng inspections be perforned on all areas
of the plant.

The various WN DNC ACSs are responsible for

devel oping plans for conducting, and docunenting
such monthly inspections for the areas and crafts
under their authority. These inspections are
conducted by the various craft superintendents or
foremen as a tean. Following each such inspection.
the ACS prepares a report of findings and issues a
list of such findings back to the various craft for
corrections or repair, and signoff. These records
are mai ntained, by the ACS. and problemareas are
identified and targeted for increased surveillance.

Inaddition to this formal inspection, the WBN
Health and Safety Conmmittee also conducts a fornal
inspection of one or nore plant areas each nonth.
The results of these inspections are also forwarded
to the various craft for correction or repair.
These two inspections are inaddition to the formal
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semiannual management inspections conducted i n
accordance with TVA policy and OSHA reguirements
(Part 1960, Subpart D. Inspections and Abatenent).

The safety suggearion questioning the use of netal
ideatificatiom tags within electrical panels and
cabinets raised a valid issue. Discussions with the
VWV safety staff rove'ed that an Rl has been witten
(Ul 503865) requiring that all such metal tags be
repl aced with noaconductive plastic tags. Based on
this, no further action iswarranted.

Sits-Specific - Sequoyah

The safety suggestion concerning a mssing ground
plug on a projector cord was valid. This problem

had been reported to the QUP safety staff.
Di scussions with themrevealed that a new 3-prong
plug has been installed on the projector cord.

4.2.2 Findings/ Concl usi ons

4.2.2.1

Site-Specific - VBE

Based on the above findings. the existing procedures
and practices for installing tenporary wiring in
contested areas, and on the nmintenance inspection
procedures for such teporary wiring, are considered
to be adequate.

4.3 Clearance (Tat-Qut) Procedure

Based on che findings below, the issues raised by this element are
not substanti at ed.

4,3.1 Discussion

4.3.1.1

Generic Discussion

The OWIK standard requires that electrical,
hydraulic, or nechanical systens nust be deenergitzed
a~d that all residual energy nust be dissipated

bef ore nmi ntenance or repair can coneence on such

systems. It further requires that all energy
sources he isolated or blocked at a point that

cannot be overridden, end that the points of energy
control be secured against the unauthorized
reenergi zation of the system The standard pernits

the securing of the points of energy control by any
of three nethods:
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a. Using a physical meass of preventing the
acci dental or unauthorized reeertization of
the isystem through the use of |ocks or
"lock~0oat devices and a warning tag identifying
the responsibl e person or persons.

b. Posting awernin at the point(s) of energy
control giving the reasons for, the date of.
and the ssea(s) of persons responsible for the
isolation. This method requires that all
personnel with access to the control point(s)
be trained inthe method of control

C. Placing a person at the point(s) of energy
control during the maintenance or repair
activity with the specific responsibility of
protecting against unauthorized actuation

The clearance procedure method utilized by ONP is
based on nethod "b" above, and isfound i nOWSK
Suppl ementary Procedure GL6 (herein referred to as
"SP-GL6"). This implementing document is a
"tag-out" procedure requiring that all energy
control points be secured by awarning tag. Both
WBN Al-2.12 and SO AI-3 (clearance procedures) are
site inplenmentations of the clearance procedure;
establ i shed by SP-G 6.

I norder for a "tag-out" clearance procedure to be
acceptable as a primary neans of enployee protection
as required by ONSi  Standard Number 008. the
following conditions nust all exist

a. The procedure nust adequately address al
aspects of obtaining, holding. working under
and renoving hol d order clearances.

b.  The procedure nust be strictly followed.

C. The responsible parties issuing and hol ding
clearances must ha'e a thorough know edge of
the clearance procedures, and the issuing party
nmust be qualified to accurately define al
cl earance boundaries associated with such
cl earance, and

d. Al enployees nust understand the purpose of
Lho clearance procedure. and bhe able to
recognize all togs and signs utilized for
cl earance purposes.
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In addition to these conditions. the clearance
procedure nust be perceived by the employees as
being a safe. reliable. positive means of protection
while worktig on "taged-outn systems and components.

Site-Specific - VBN

Under SP-616 clearance can be !5sued only by the
area dispatcher. Shift Engineer (SlI). or designated
Assi stant Shift Engineer (ASE) and only to persons
who have been authorized to hold clearances by the
plant manager.

In order to obtain this authorization WS Al-2.12.
Section 4. requires that each person requesting such
aut hori zation conplete a formal training session

whi ch includes a conprehensive esmination. It
further states that a clearance can be issued only
by personal contact between the SE and the
requesting party. Voice contact is acceptable only
i nthose cases where the SE isabsolutely certain of
the identity of the requesting party.

The SE. ASE. or other qualified personnel authorized
by the SE are required to personally place all tags
on all primary and secondary control points. Second
person verification is also formally required on all
safety-related systems. This second person
verification requirement is found In4Bl Al-2.19.

Wien the maintenance activity for which the

cl earance was obtained is conpleted and all

mai nt enance personnel are clear. the person hol ding
the clearance is required to notify the St that the
clearance may be released. The St nust then verify
that all persons h Iding the clearance have rel eased
it. and that all grounds have been renoved before
renmoving all protective tags and nmaking the

equi pnent ready for service.

In additiin to the provisions of SP-GL6. the WB( ONP
Operations Section has a clearance verification and
mai nt enance procedure found in SLA-32. OSLA-32.
which was put in place on tach 26. 1982. requires
that all active clearances at Wi be physically
verified to ensure that (a) the clearance is still
needed. (b) all required tags ore listed on the

cl earance sheet, and (c) that all required
information and nhes are on all tags. This review
nust be done by the St or ASE on either of the
followi ng schedul es:
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a. Every six months for all clearances over six
nonths old, plus a quarterly review of a random
sample of all other active clearances, or

b. Aquarterly veritfication of about oae-fourth of
all active clearances. beginning with the
old, - ¢ clearance will exceed one year
withour verification.

This verification and mai ntenance procedure ensures
that outstanding clearances remain conplete, that
all cleared components have proper, readable tags
affixed, and that all unnecessary clearances are

cl osed.

The WiN clearance procedure contains a section
addressing the interface between ONP and DIC. Since
many original hold orders originate with DIC

special precautions nust be taken to eniure that
changes or nodifications to such conponents are
tracked and included i nthe clearance. This
interface i saddressed by QCl-1.23. This procedure
adopts the procedures contained within ONP Al-2.12.
and contains a list of site DNC personnel who have
been qualified and authorized pursuant to Al-2.12 to
hol d cl earances.

Sita-Specific - SN

Under SP-GL6 cl earances can be issued only by the
area dispatcher. St. or designated ASE end only to
persons who have been authorized to hold clearances
by the Plant Ranager. |Inorder to obtain this
authorization SQU Al-3. section 5.1.3, requires that
each person requesting such authorization conplete a
Corial training session which includes a
conprehensive *gemination. It further states that a
cl earance can be issued only by personal contact
between the S| and the requesting party. Voice
contact i sacceptable only inthose cases where the
SE isabsolutely certain of the identity of the
requesting party. The St, ASE, or other qualifiee
personnel authorized by the St are required to
personal |y place all tags on all primary and
secondary control points. Second person
verification isalso formally required on all
safety-related systems. This second person
verification requirement isfound inSON Al-3.
Section 3.2.2. \Men the maintenance activity for
which the clearance was obtained i s conpleted and
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all maintenance personnel are clear. the person
holding the clearance is required to notify the SE
that the clearance way be released. The SE then
must verify that all persons holdifh the clearance
have released it. and that all ground identification
tags have been returned properly before removing all
protective tags and mai ng the equipnment ready for
service.

I naddition to the provisions of SP-GU6. the SQN ONP
Operations Section has a clearance verification and
maintenance procedure fouod in Section 83

(Clearance Records) of Al-3. This procedure differs
fromthat utilized by WBE as fol | ows:

a. Al outstanding clearances are reissued and
renunbered by the SE starting at zero on
January 1 of each year

b. On April 1. the SE nust administratively review
all outstanding clearances and conduct a random
physical verification of at |east 10 percent of
all outstanding clearances to confirmthat all
tags are inplace and attached to the correct

conponent s.

c. On July 1. the SE must again review all
outstanding tags. and nust physically verify all
cl earances over six nonths ol d.

d. On October 1. the SE must repeat the April 1
requirenents.

These vorifirstion and mai ntenance procedures ensure
that outstanding clearances remain conplete, that

all cleared conponents have proper, readable tags
affixed. and that 6l4 unnecessary clearances are

cl osed.

EBDEC Procedures

VBN DEC has a simlar clearance procedure for

equi pment. conpoennts. and systens before itr,
release to ONP. This procedure is also based on
ONSN Standard Nunmber 008, and requires the use of
either a *Danger"” tag at all energy control points.
or the posting of an enployee to guard such points.
The procedure requires that such tags be signed and
dated by the issuing craft or engineering supervisor
and delivered to the responsible craft or engineering
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supervisor for placement on the control points. All
such tags ar to be signed and dated by the issuing
person, sad meot be P nsved by that person or his
designee. \Wen electrical a' mechanical clearances
are both required, the electrical clearance is placed
first. and removed last to ensure that cleared

mechanical equipment i s net accidentally energized.
4.3.2 Findings

4.3.2.L Site-Specific - USE and SQU
The following findings apply both to W5 and to SQK.

Based on a review of the various clearance
procedure-related documents |isted in section 5.1 of
this report, the procedures at both WSE and SQI
appear adequate.

Informal interviews with VBN and SON Operations
personnel, and with various OUP and DK personnel
who are qualified to hold clearance reveal ed that
the inplenentation of existing clearance procedures
i staken quite seriously. Active and closed

cl earance sheets. OUP and DEC craft supervisor

cl earance |ogs which were reviewed during the course
of the investigation. appeared to be conplete.
nserved clearance verification activities pursuant
to WBIN OSLA-32 and reviewed clearance verification
sheets revealed no significant problemwth the
conpl eteness of outstanding clearances at WS

Training requirements for Sks and ASEs as wel| as
general employee training requirements are
documented in WS O? A£-10.1. s and ASks are
required to undergo a rigorous training program
admi nistered by OU? and by the Nuclear Regulatory
Conei ssion as part of their position

qualifications  This training includes instruction
inthe accurate conpletion of clearances. ONP and
DEC personnel must successfully pass a course on the
site clearance procedure before they can hold
clearances. Al WS enployees receive general

enpl oyee training which includes the clearance
procedure and docunents clearance tag recognition.

InOW this training is part of the General Enployee
Training (&T) 1.1. and is included inthe ONP

Enal oyee Ssfety Handbook and the DC  Mng[l of Safe
Practices gna Inforntion issued to new enpl oyees.
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Informal interviews with OW? and DIC personnel
ducirg the course of this investigation revealed
that the clearance procedure snd the processes
required to obtain and hold clearances were
understood. lost of the people informally
interviewed felt that the existing system was a safe
practical maos of employee protection. Those
questioning the system generally trusted the
existing procedure, but would feel bettor protected
with a positive *lockout” system. It should be
noted that under the existing procedure nothing
prevents or prohibits an individual from requesting
that the energy control points be additionally
secured through the removal of fuses and breakers
where possible. and that all systems should be
considered to be "energized" until such systems are
verified to be safe thrnugh the use of test

equi prent . One foreman, stated that he had worked
insn industry where all control points were
required to be locked. He indicated that when he
came to TVA he distrusted the "tag-out” system at
first, but that esperience has proven that the
system works well.

The primary resbons for utilizing a "tag-out" system
over a "lockout" system are:

a. The current "tag-out" process utilized by TVA is
the standard practice in the power generation
industry, and is accepted by the Nuclear
Regul atory Comi ssi on.

b. Because of the large nunber of outstanding hold
orders at these plants, their duration. and
their frequent conplexity. the procedures for.
and nmai ntenance and administration of a |ock
type systemwoul d be far more conplez than those
required by the present system

C. The use of a "lockout" systemwould result inan
undesirabl e degree of inflezibility. Systens
which were "locked out." especially where
numerous conponents were involved, could not be
reenergi zed during energency situations as
easily, and

d. A large percentage of the energy control devices,
both electrical and otherw se, are not designed
to permt the use of a positive |ocking device.
However, nost of these devices could be nodified

to either accept a lock or be physically secured.





