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Preface 

This subcategory report is one of a series of 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 0ff 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 in the 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 coemunicated 
by four levels of ECSP reports: element, subcategory, category, and final.  

Elemeat reports, the lowest reporting level, will be published only for 
those concerns directly affecting the restart of Sequoyah Nuclear Plant's 
reactor unit 2. An element consists of one or more closely related 
issues. An issue is a potential problem identified by ECTG during the 
evaluation process as having been raised in one or more concerns. For 
efficient hanc.ing. what appeared to be similar concerns were grouped into 
elements early in the program, but issue definitions emerged from the 
evaluation process itself. Consequently. some elements did include only 
one issue, but often the ECTG evalgation found more than one issue per 
element.  

Subcategory reports suimarize the evaluation of a number of eloemsts.  
However, the subcategory report does more than collect element level 
evaluations. The subcategory level overview of element findings leads to 
an integration of information that cannot take place at the element level.  
This integration of information reveals the extent to which problem 
overlap more than one element and will therefore require corrective action 
for underlying causes not fully apparent at the element level.  

To make the subcategory reports easier to understand, three items have been 
placed at the front of each report: a preface, a glossary of the 
terminology unique to E.CSP reports, and a list of acronyms.  

Additionally, at the end of each subcategory report will be a Subcategory 
Sumnary 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 semearized in a series of eight category 
report. Each category report reviews the major findings and collective 
significance of the subcategory reports in one of the following areas: 

0 mmnagement and personnel relations 

0 industrial safety 

& construction 

0 material control 

" operations 

0 quality assurarce/quality control 

W welding 

& engineering 

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

Jus& as the subcategory reports integrate the information collected at the 
element level, the category reports integrate the information assembled in 
all the subcategory reports within the category, addressing particularly 
the underlying causes of those problems that run across more than one 
subcategory.  

A final 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 more detail on the methods by which EMIG employee concerns were 
evaluated and reported, consult the Tennessee Valley Authority Employee 
Concerns TsskJ Group Program Manual. The •anual spells out the program's 
objectives, stope. organization, and responsibilities. It also specifies 
the proceduret that were followed in the investigation, reporting, and 
closeout of the issues raised by employee concerns.
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classificstion of evaluated issues the evaluation of an issue leads 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 

Class 0: Issue is factual 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.  

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

concern (see "employee concern") 

corrective action steps taken to fit 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 OIP imposes on itself (see also "requirement").  

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

emolovoee concern a formal, written description of a circumstance or 
cireusstances that an employee thinks unsafe, unjust, inefficient or 
inappropriate; usually documented on a K-form or a form equivalent to the 
K-form.
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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 in one 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 in the 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 

a*1 American Nuclear Society 

ANSI American National Standards Institute 

As American Society of Mechanical Engineers 

ASTh American Society for Testing and Katerials 

AWS American Welding Society 

BFU Browns Ferry Nuclear Plant 

BUO Bellefonte Nuclear Plant 

CAQ Condition Adverse to Quality 

CAR Corrective Action Report 

CATD Corrective Action Tracking Document 

CCTS Corporate Comitment Tracking System 

CRG-H Category Evaluation Group Head 

CPR Code of Federal Regulations 

CI Concerned Individual 

CUR Certified Raterial Test Report 

COC Crrtificcte of Conforance/Compliance 

DCR Design Change Request 

DNC Division of Nuclear Construction (see also NU CON)
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ONE Division of Nuclear Engineering 

DUA Division of nuclear Quality Assurance 

Orr Division of Nuclear Training 

DOE Department of Enargy 

DPO Division Personnel Officer 

DR Discrepancy Report or Deviation Report 

ECo Engineering Changes Notice 

ECP Employee Concerns Program 

ECP-SR Employee Concerns Program-Site Representative 

ECSP Employee Concerns Special Progrem 

ECTG Employee Concerns Task. Group 

EEOC Equal Employment Opportunity Commission 

EQ Environmental Qualification 

EKRT Emergency Radical Response Team 

EN DES Engineering Design 

ERr Employee Response Team or Emergency Response Team 

FCR Field Change Request 

FSAR Final Safety Analysis Report 

FY Fiscal Year 

GET General Employee Training 

HCI Hazard Control Instruction 

HVAC Heating. Ventilating. Air Conditioning 

Ir Installation Instruction 

INPO Institute of Nuclear Powr Operations 

IRt Inspection Rejection Notice
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L/I Labor Relations Staff 

XW modificatioas and Additions Instruction 

KI Maintenance Instruction 

SP5 Werit System Protection Board 

HT Magnetic Particle Testing 

so Nonconforming Condition Report 

OEE Nondestructive Examination 

EPP Nuclear Performance Plan 

SPS Non-plant Specific or Nuclear Procedures System 

VQAR Nuclear Quality Assurance Manual 

saC Nuclear Regulatory Commission 

NSB Nuclear Services Branch 

USES Nuclear Safety Review Staff 

NU CON Division of Nuclear Construction (obsolete abbreviation, see DEC) 

NUIARC Nuclear Utility Management and Resources Committee 

OSHA Occupational Safety and Health Administration (or Act) 

ONP Office of Nuclear Power 

OUCP Office of Workers Compensation Program 

PHR Personal History Record 

PT Liquid Penetrant Testing 

QA Quality Assurance 

QAP Quality Assurance Procedures 

QC Quality Control 

QCI Quality Control Instruction
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QCP Quality Control 7rocedure 

QTC Quality Technology Company 

AT Radiographic Testing 

SQN Sequoyah nuclear Plant 

Sr Surveillance tnstruction 

SOP Standard Operating Procedure 

SIP Senior Review Panel 

SIWEC Stone and Webster Engineering Corporation 

TAS Technical Assistance Staff 

TVA Tennessee Valley Authority 

UT Ultrasonic Testing 

VT V'isual Testing 

WBECSP Watts Bar Employee Concern Special Program 

WIN Watts Bar Nuclear Plant 

WE Work Request or Work Rules 

WP Workplans
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1.0 CQMIAC3ZATýION or ISSUES 

1.1 Introduction 

This subcategory report of the Industrial Safety Category of the 
Watts Bar Nuclear Plant (USi) Employee Concerns Task Group (ECTG) 
addresses employee concerns and safety suggestions containing issues 
which involve perceived electrical hazards which exist, or which may 
exist, at UBS and/or at other Tennessee Valley Authority (TVA) 
nuclear plants. The's perceived electrical hazards may be the 
result of. or my be caused by code violations, improper or 
inadequate design or construction practices, lack of maintenance.  
lack of management control and support. "d/or inadequate or 
improper procedures, practices, standards, site requirements. or 
work practices.  

None of the employee 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 Office of Nuclear Power, exclusive of the Division of Nuclear 
Construction (DNC). This distinction is necessary since the 
majority of the employee concerns addressed by this subcategory 
report relate to requirements and criteria issued by the Office of 
Construction (Nuclear) (now DNC), and/or to requirements and 
criteria issued by OUP.  

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

1.2 Des,.ription of Elements 

1.2.1 Temporary Lighting 

five concerns were about the teoporary lighting utilized by 
WUS UNC and OUP within the plant. Concern EX-85-064-003 
reported that there were unsafe lighting cords with broken 
bulbs. etc. Concern WI-85-044-003 also expressed s general 
concern over the condition of temporary lighting. Concern 
IN-86-141-002 stated that temporary lighting is in an unsafe 
condition throughout unit 2, and referred to missing/broken 
bulbs, the lack. of guards, and missing insulation.
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Concern 1146-3134001 stated that a temporary lighting string 
in the sait 2 esaulus area wes improperly 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 stem generators.  

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

1.2.2 Shock Hazards 

Five concerns were abo'.. potential shock hazards. One of 
these concerns. IN-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 (SQl). One 
concern, DLJ-85-005. is a safety suggestion submitted at SQN 
dealing with a missing ground plug on a projector cord. The 
remaining concern. WBi-OO56. is a safety suggestion 
questioning the use of metal tags on instruments within 
electrical panels.  

The issues raised by this element are employee perceptions 
that electrical shock hazards exist at WIN and SQN.  

1.2.3 Clearance (Tag-Out) Procedure 

Two concerns. SQP-6-010-OO and I1-85-714-001. question the 
"Tag-Out" practi-. utilized by TVA at WiN and at SQN. These 
concerns question the safety of the current system as opposed 
to one utilizing positive "Lockouts." 

1.2.4 Drilling into Concrete 

One concern, IN-85-402-001. relates to electrical hazards 
associated with drilling into concrete. This concern stated 
that drilling into permanent concrete structures at WIN 
without the prior use of some form of "wall survey" subjects 
the employee to the unnecessary risk of electrocution should 
the drill penetrate conduit containing energized wiring.  

1.2.5 480V Disconnect Switches 

Three concerns address safety problems associated with 480V 
receptacles and plugs in the plant. Concern 1X-t5-154-007 
stated that the lack of disconnects unnecessarily subjected 
employees to the risk of being burned by arcing caused by 
inserting and removing the plug from such energized systems.
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It also stated thatr such activities could cause the plug to 
explode. Concern AC4-5-OOS is a safety suggestion subitted 
at SQK which stated that welding machine power cables have 
improperly modified 480V plugs or loose plug conductors.  
Concern EK-lS54-O08 stated that employees are unaware that 
it is dangerous to unplug welding machines from 4O0V 
receptacles while the machine is 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 
disconnect switches, because of the faulty modification of 
such plugs, or because of the lack of maintenance of such 
plugs.  

1.2.6 Crane Disconnect Switch 

Concern 9X-85-154-006, questioned the lack of a safety 
disconnect mounted 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 is not a "fail safe" device.  

1.2.7 Welding Leads 

Three concerns are about the welding leads utilized primarily 
by WBN DNC within the plant. IN-85-235-009. HI-85-042-102.  
and IN-S5-050-003. One concern stated that there is no 
quality control over welding leads and cords; the other 
concern stated that welding leads were damaged and frayed.  

The issue raised by this element is employee perception that 

welding leads at the plant are not adequately Maintained.  

1.2.8 Electrical Supply Trailers and Transformers 

Two concerns addressed electrical hazards associated with the 
temporary electrical supply trailers or transformers.  
Concern IN-85-957-001 questioned the safety of DUC temporary 
transformer trailers. Concern WBU-85-009 is a safety 
suggestion which questioned whether the transformers onsite 
could explode.  

1.2.9 Permanent Lighting 

Eight concerns expressed problems with the permannnt lighting 
at WBN and at SQN. Concern IN-86-002-001 requested that 
permanent lighting with an easily accessible switch be 
installed in the steam generator enclosures within the 
Reactor Building. Concern SQN-6-006-001 stated that there 
was insufficient permanent lighting in the 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-OllO is a safety suggestion requesting that 
permaent lighting be installed in the elevation 692 pipe 
gallery because of the weed for routine mintenance and 
equipment inspections within the ares. Concern WI-0216 is a 
safety suggestion stating that the location of the entry 
permission light over the interlock doors A56 and £57, on the 
elevation 713 entry portal to unit 2 lower coentaiment are 
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 
room on elevation 713 of the Auziliary Building.  

Concerns IW-86-O01 and AC-45-010 are safety suggestions 
submitted at SQK stating that the lighting levels within the 
unit 1 lower containment are inadequate because the lighting 
circuits which were previously utilized for the interim 
hydrogen igniters have not been restored. The final concern 
within the element, DLJ4-85-004, is also a safety suggestion 
submitted at SQl stating that the yard lighting in the 
condensate storage tank area is insufficient.  

The issues raised by this element are the employee 
perceptions that existing permanent lighting is inadequate or 
improperly installed, or that permanent lighting should be 
installed in certain plant areas.  

1.2.10 Dipstick/Arcing Problem 

Concern BFI-85-002-002 questioned why nothing 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 Nuclear 
Plant (IFN) to prevent possible arcing with the dipstick when 
the diesel oil level is chocked.  

2.0 sumRTj 

2.1 Sumnry of Issues 

The basic perceived problem expressed by the employee concerns and 
safety suggestions contained within this subcategory Is thac the 
Electrical Waintenance procedures and maintenance activities 
conducted at WON and at SQl, both by DOC and OWV, 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 component.
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The issues raised by the various employee concerns and safety 
suqestions contained within this subcategory report are sumoarized 
as follows: 

a. Welding leads. temporary wiring. temporary lighting. sad service 
ard ext•t"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 equipment, or inadequate or unsafe procedures or 
practices.  

c. The current clearance procedure in use at WBI and SQl does not 
provide adequate employee protection.  

d. Existing site procedures and equipment are inadequate to protect 
employees from shock hazards associated with drilling, or 
cutting into permanent concrete structures, which contain or 
could contain embedded 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 modification of such plugs, or because of the lack of' 
maintenance of such plugs.  

f. The emergency disconnect switches on pendant cperated cranes are 
improperly installed and are unsafe.  

g. Transformers and temporary electrical transformer trailers are 
unsafe.  

h. The lack of permanent lighting in certain plant areas, or the 
lack of adequate levels of light in certain plant areas is a 
hazard.  

i. The lack of action on a *winning safety award.* 

2.2 Sumory of ýhe Evalejation Process 

The various employee concerns and safety suggestions associated with 
this subcategory report were investigated in accordance with the 
rndustrial Safety Category Evaluation Plan. Since each element was 
investigated as an independent entity, the specific evaluation 
methodology utilized varied somewhat because of the nature of each 
such element. In general, the evaluation methodolo.; consisted of 
the following steps:
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a. The compilation and review Of all applicable DNC. OUP. WIN, SQE, 
and indastry standards, codes, procedures, practices, and 
requirements.  

b. Plant walkdows and inspections.  

c. Interviews with cognizant OW and/or DOC employees, management, 
and craft personnel.  

d. The compilation and review of previous work. reports, and 
studies conducted on such concerns during the previous concerns 
evaluation program.  

2.3 Sumeary of Findints 

Of the nine issues raised by the various employee concerns and 
safety suggestions contained within this subcategory, as enumerated 
in section 2.1 above. three require corrective action.  

The following is a summary of the findings and conclusion for each of the 10 elements contained within this subcategory.  

2.3.1 Temporary Lighting 

The issue raised by this element was inadequate or improper 
Electrical Maintenance procedures, practices, &ad policies.  
This issue was partially substantiated. Existing Electrical 
Maintenance programs are considered adequate. However. the 
element findings reveal that there is a lack of adequate 
management control.  

2.3.2 Shock Hazards 

The issue raised by this element is that situations or 
conditions exist where employees could be electrocuted 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 equipment, or as a result of inadequate procedures 
or practices. This issue was not substantiated. Existing 
Electrical Raintenance programs are considered adequate.  

2.3.3 Clearance (Tag-Out) Procedure 

The issue raised by this elemgnt is that when electrical or 
mechanical systems at Wii and SQ0 are deenergized to permit 
maintenance or repair activities. these systems are only 
protected from accidental restart by a protective card such 
as a Hold Order Tag on the equipment's main control 
point(s). Based on the wording of these concerns, the
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concerned individuals felt that the current system 4i4 not 
provide " much employee protection as would be provided by a 
syste employing positive locks on all main control points.  
This issue was not substantiated. The existing electrical 
clearance procedure in use at WiO aen SQN provides adequate 
employee protection. This *tq-out" system is the standard 
clearance procedure in use throughout the industry.  

2.3.4 Drilling into Concrete 

The issue raised by this element was that existing site 
procedures and equipment are inadequate to protect employees 
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 employee protection equipment, provide adequate employee 
protection. However, the existing procedures which address 
drilling, cutting, chipping, or other operations involving 
permanent concrete structures do not clearly provide 
guidelines and/or requirements for the use of available "wall 
survey" and employee protective equipment.  

2.3.5 480V Disconnect Switches 

The issue raised by this element was that inserting or 
rrmoving plugs from 480V receptacles is hazardous because of 
the lack of receptacle disconnect switches, the improper 
modification of such plugs, or the lack of maintenance of 
such plugs. The issue was not substantiated. The 480V 
permanently 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 
employee safety.  

2.3.6 Crane Disconnect Switch 

The issue raised by the employee concern contained within 
this element was the inadequate or improper design or 
location of the emergency disconnect switches on pendant 
operated cranes. This problem was not substantiated. Crane 
disconnect switches mounted on pendant type cranes at WBIN re 
designed and constructed to meet all applicable codes and 
regulations.
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2.3.7 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 ODS. Ibis issue was 
not substantiated. Existing Electrical Maintenance 
procedures and policies were determiaed to be adequate.  

2.3.8 Electrical Supply lesilers 

The issues raised by the employee concern and the safety 
suggestion contained within this element are: (a) inadequate 
or improper procedures, practices, or policies with respect 
to electrical supply trailers utilized by ASN MeC, (b) 
inadequate or improper design or construction of such 
trailers, and (c) transformers onsite are hazardous and could 
explode. All three issues were not substantiated. Existing 
procedures were determined to be adequate. Such trailers are 
designed, constructed, and maintained in compliance with 
applicable codes and regulations, and site procedures and 
practices. While there are oil-filled transformers onsite.  
industry history has shown that such transformers do not 
represent a significant explosive hazard.  

2.3.9 Permanent Lighting 

The issue raised by the employee concerns and safety 
suggestion contained within this element was that the lack of 
permanent lighting, or the lack of adequate levels of 
.lighting in certain plant areas of WBN and/or SQM is a 
hazard. This issue was substantiated. Certain plant areas, 
both at WSE and at SQN, do not have adequate levels of 
lighting to permit the safe completion of required activities 
and maintenance operations within such areas.  

2.3.10 Dipstick/Arcing Problem 

The issue raised by the employee concern contained within 
this element was the lack of action on a "winning safety 
award" at BF3. This issue was determined to be 
substantiated. Although the safety suggestion won a monthly 
safety suggestion award, subsequent evaluations apparently 
determined that the suggestion was without merit. Since no 
record of a formal evaluation could be found, the safety 
suggestion was reevaluated and is being implemented. The 
safety suggestion program at 17N has, Pubsequent to the date 
the subject suggestion was submitted, been revised to provide 
employees with status reports on all safety suggestions 
submitted. No further action is necessary.
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2.4 Collective Simnificance of rFidings 

2.4.1 Manageaent Effectiveaess 

The subcategory findings reveal that there is a general lack 
of msaagemeat control over the administration of existing 
Electrical Raintenaece procedures, policies and practices.  
Existing site procedures, policies, and practices reviewed 
are considered to be adequate In most cases.  

2.4.2 Employee Effectivenesa 

The subcategory findings reveal that some problems identified 
in employee concerns and safety suggestions, notably those 
dealing with temporary lighting, are caused in part by the 
employees themselves. This conclusion, however, points to 
the (act that employees perceive a lack of positive 
management control over their work activities.  

2.5 Perceived Causes 

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

2.5.1 Temporary 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 
adequate maintenance of such electrical equipment. Employees 
are not encouraged to properly maintain such temporary 
wiring, nor are they disciplined when such equipment is 
intentionally damaged or altered.  

2.5.2 Drilling into Concrete 

There was inadequate consunicstion beLween DNC and ONP as to 
the availability of site "wall survey" equipment and special 
employee protective equipment. Because of this lack of 
comunication, site procedures do not adequately address the 
use of such available equipment.  

2.5.3 Permanent Lighting 

No peruan3nt lighting was designed to be installed in certain 
plant areas at WUE 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 more frequent access; therefore, permanent lighting 
is 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 temporary 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 ultimate disposition of his or her suggestion.  

2.6 Corrective Actions Taken 

So lemediate corrective actions or stop work orders were initiated 
as a direct result of the subcategory evaluations. One corrective 
action was initiated by the WDI 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 Ri to correct an access problem, and is discussed 
in section 2.6.3 below.  

The following 13s a 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 in section 
7.0 of this report.  

2.6.1 Temporary Lighting 

WiN DNC will inspect all temporary wiring, lighting strings.  
and service cords to verify their adequacy and integrity.  
Additional emphasis will be placed on the maintenance of such 
temporary wiring by holding Wl DOIC management responsible 
for the condition of such equipment, and by informing 
employees of their responsibility for such equipment. An 
interim electrical maintenance procedure for temporary wiring 
will be developed and implemented on or before November 14, 
lie6.  

WBIN DNC will also verify that all "Tuff-Skin" bulbs in use 
within their jurisdiction have bulb guards In compliance with 
UEC article 305. Procurement requirements will be initiated 
to ensure that all temporary wiring systems and materials 
moet aoplicable NEC requirements.  

Although WIB OdP also utilizes temporary wiring, lighting 
strings, and service cords, they were judged to be in 
compliance with applicable standards and requirements.  

The above actions will be incorporated into a WBN site policy 
on or before January 1. 1987.
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2.6.2 Drilling into Concrete 

M DOC and Oil vill revise their current procedures 
governing drilling, cutting. and chipping operations on 
permanent concrete to incorporate information comerning 
ewisting site employee protection devices and *wall survey" 
eqmipmant. This revision will also regulate their use as 
part ot the job Opreplanning" activities.  

The above actions will be incorporated into a M site policy 

on or before January 1, 1967.  

2.6.3 Permanent Lighting 

SQl OWI will evaluate the need to install permanent lighting 
within the polisher tank rooms within the Condensate 
Demineraliser Building. This evaluation will be conducted 
within six months following the startup of unit 1.  

Even though the issue at SQi involved a lack of permanent 
lighting, the issue, as it applied to WBI, involved a lack of 
adequate access.  

The WUI ONP safety staff prepared a Kaintenance Request (MR 
576720) on Ray 28. 1986, to install stairways and work 
platforms in the condensate domineralizer polisher tank rooms 
within the Turbine Building. This work is underway and will 
be complete on or before January 1, 1987. While this action 
does not involve permanent lighting, it will eliminate the 
perceived cause of the issue.  

2.6.4 Dipstick/Arcing Problem 

Although the issue is valid, revisions to the safety award 
program at IPF have corrected the cause of the issue. The 
safety suggestion referred to by the subject employee concern 
was reviewed at the request of the site safety staff, and is 
being implemented. No corrective action plan was developed.  

3.0 EVALUATION PROCESS 

3.1 Evaluation Nethodoloty 

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

Reports and studoes conducted on the employee concerns within this 
subcategory during the previous concerns evaluation program were 
compiled and reviewed, and are incorporated within this report.
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The following is 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 following methodology: 

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

b. WBIN procedures. instructions, and practices relating to 
the purchase and maintenance of temporary wiring, service 
cords, and light stringers were compiled and reviewed.  

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

d. ranfrmAl interviews of six WIN DEC and OlP Electrical 
Maintenance and Engineering personnel were conducted 
concerning 

(1) the level and frequency of maintenance, 

'2) general degree of satisfaction with current 
maintenance procedures and practices, and 

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

e. Informal interviews of four WBI DOC and OP manragement 
were conducted to determine the frequency, scope, and 
administration of maintenance activities.  

3.1.2 Snockl Hazards 

This elemoent was investigated utilizing the following 
methodology: 

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

b. Applicable WBN procedures, instructions, and practices 
relating to the installation and maintenance of temporary 
wiring, service cords, light stringers, and permanent 
wiring were compiled and reviewed.
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c. Plant Inspections wee conducted at WN to 
(1) investigate specific woeas 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.  

d. Informal interviews of fout cognizant W1N 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 practices.  

e. Both the WIN DUC and OWP safety starts at WIN snd SQI 
were contacted in an attempt to locate the unidentified 
ares addressed in concerns SQN-6-012-001 and 
WBE-6-011-O01, and to determine what actions had been 
taken on the safety suggestions included within the 
element.  

f. The WBN and SQO ONP Safety Staff and appropriate section 
supervisors were contacted to determine the status of 
safety suggestions submitted at these plants.  

3.1.3 Clearance (Tag-Out) Procedure 

This element was investigated utilizing the following 
methodology: 

a. Applicable corporate. WBI ONP. and SQN ONP procedures 
governing the clearance procedures in place at both sites 
were obt#nned and reviewed.  

b. Informal interviews were conducted of six WBN DiC and ONP 
electricians and Electrical Raintenance personnel and 
foremen to determine if the current clearance procedure 
is considered to be a safe and acceptable practice.  

c. Informal interviews were conducted with two WIN 
ONC superintendents to clearly define how their clearance 
system differed from and interfaced with the WIN 3NP 
clearance procedure.  

d. Informal interviews were also conducted with two WBN and 
one SQN ONP Operations personnel concerning the 
day-to-day activities associated with the administration 
and maintenance of the clearance procedure, and also to 
determine the amount of training the responsible 
Operations personnel were required to have.
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e. 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.  

f. A oWalkdMmw conducted by WN OP Operations of existing, 
active Hold Orders to verity the correct placement or all 
clearance tags was observed.  

g. Existing, training policies snd programs at WNI which are 
utilized to inform or to train employees in the 
observsnce and usage of the clearance program were 
reviewed for adequacy.  

3.1.4 Drilling into Concrete 

The element was investigated utilizing the following 
methodology: 

a. WBiN DNC and QNP procedures were compiled and reviewed 
which address the subject of drilling into concrete 
structures.  

b. Informal interviews With four cognizant WBN OMP and DEC 
personnel were conducted to determine what type of "wall 
survey" equipment was onsite, who had control over such 
equipment, and what capabilities/protection the use of 
such equipment offered.  

c. Existing procedures werf exmine4 to determine if they 
adequately protected individuals from accidental 
electrocution while such individuals were drilling (or 
cutting, chipping, or excavating) permanent concrete 
structures.  

3.1.S 4dOV Disconnect Switches 

This element was investigated utilizing the following 
methodology: 

a. Applicable NEC provisions and TVA design standards and 
criteria were obtained and reviewed.  

b. Plant walk-throughs were conducted.  

c. Informal interviews were held with four cognizant WIN ONP 
and D1C personnel concerning the safety of the current 
system, and concerning its use by site personnel.
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d. 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 element was investigated utilizing the following 
methodology: 

a. All applicable standards and requirements concerning 
pendant operated cranes in use at WBN were compiled and 
reviewed.  

b. Informal interviews with both an experienced WBN OlP 
mechanical mtintenance engineer, and with two WIN ONP 
employoe8 who operate such cranes were conducted.  

c. Pendant operated cranes were inspected in several 

locations within the plant for: 

1. clarity of the control functions, 

2. the presence of a red "stop* button, and 

3. the location of the Main 48OV disconnect.  

3.1.7 Welding Leads 

This element was evaluated utilizing the following 
methodology: 

a. Standards and requirements for maintenance of welding 
leads were compiled and reviewed.  

b. WBN procedures, instructions, and practices relaLing to 
the maintenance of welding leads and related equipment 
were compiled and reviewed.  

c. Plant walk-throughs were conducted to (1) investigate 
specific locations identified by subject concerns, and 
(2) evaluate the current overall condition of welding 
leads and cords.  

d. Informal interviews were conducted of four WBN DNC and 
ONP Electrical Kaintonance and engineering personnel 
concerning the level and frequency of maintenance 
activities on welding leads and nn the procedures or 
practices involved.
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e. Cognizant WiN DUC sad 0W management were contacted 
concerning the frequency, scope, and administration of 
maintmenace activities.  

3.1.8 Ilectrical Supply Trailers and Transformers 

The elmeat was investigated utilizing the following 
matrodology: 

a. Applicable EEC provisions governing the use.  
construction, and protection of such teWporary 
transformer enclosures were obtained and reviewed.  

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

c. Informal interviews were also conducted with nine 
randomly selected WON DNC personnel concerning their 
knowledge of and attitudes toward the safety of the 
trailers.  

d. Inspections were conducted on randomly selected trailers 
at the site to determine their overall condition and 
access security.  

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

3.1.9 Permanent Lighting 

This element was evaluated utilizing the following 
methodology: 

a. Applicable lighting standards and design standards were 
obtained and reviewed.  

b. Ualkdowns or inspections of the specific areas addressed 
zy the concerns at WBM and at SQI were performed.  

c. Informal interviews were conducted of six cognizant WIN, 
and SQU OUP, and DNC personnel concerning the available 
light levels and current method of access to the sight 
glasses in the condensate demineralizer polisher tank 
rooms and the perceived lack of permanent lighting within 
the steam generator enclosures.
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d. WiN 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 
methodology.  

a. Discussions were held with the WBN safety (OUP) to 
determine if similar situations or conditions existed at 
WBI.  

b. A WBN plant "walk-through" was conducted.  

c. Discussions were held with the BSIN 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 programs wore in 
effect at that time, and how have they changed subsequent 
to that time.  

3.2 Reguirements and Criteria 

The following is a listing of the various requirements and criteria 
which were utilized in deriving the findings contained within this 
subcategory report.  

3.2.1 General 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 
systems for industrial, coemercial, and residential 
use.  

3.2.1.2 Title 29, Code of Federal Regulations (CYR), 
Part 1926, Occupational Safety and Health 
Administration (OSHA). Construction Industry 
Standards and Interpretations, Change 5, 
June 17, 1985.  

3.2.1.3 Title 29. CFR, Part 1960, OSHA, Basic Program 
Elements for Federal Employee Occupational Safety 
and Health Programs and Related Hatters.  

3.2.1.4 American National Standards Institute (ANSI) B30 
(1983). Cranes and Hoists. Establishes criteria for 
the design, installation, inspection, and use of 
cranes and hoists in general industry.
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3.2.1.S AM Illumiasting Eagimeeing Society of north 
LAmrica, W1-7, (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 Manual (OUR), 
Sta•dart Number 008, Electrical/Rechanical Lockout 
and Tag-out (Revision dated January 4, 1982).  
EsZtablishes Wk'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 I Safety Handbook (undaved).  

3.2.1.9 Office 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..l.l, 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, 
October 23, 1982). Establishes the design criteria 
and acceptable electrical equipment for such power 
receptacles.  

3.2.3 WBN 0NP Administrative Instructions (AD) 

3.2.3.1 A1-1.8, Plant Nouseteoping (Revision 9, 
January 16, 1986). Establishes and delineates the 
plant housekeeping requirements.  

3.2.3.2 AI-2.12, Clearance 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 Independent verification 
of certain clearance procedure activities where they 
relate to nuclear safety-related equipment an4 

systems.
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3.2.3.4 AI-lO.l. 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.  

3.2.4 WBE Hazard Control Instructions (HCI) 

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

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

3.2.5 SQN ONP Al 

AI-3. Clearance Procedure (Revision 30. March 20, 1986). The 
clearance procedure in use at SQN.  

3.2.6 WBN DNC Quality Control Instructions (QCI) 

3.2.6.1 QCI-1 . Work Control (Revision 0.  
March ,. 1986). Establishes a means of controlling 
and apnroving DEC work activities.  

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

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

3.2.7 WaN DNC Quality Control Procedures (QCP)" 

QCP-1.36. Storage and Housekeeping (Revision 10, 
April 1. 1986). Establishes a means of administratively 
controlling storage and housekeeping activities znd 
inspections.  

3.2.8 Various Other Requirements or Criteria 

3.2.8.1 EBN Standard Practice 9.5. Temporary Lighting and 
Service Cords (Revision 0. March 1985). Establishes 
standards for lighting and service cords.
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3.2.8 2 0of Operations Section Letter (OSLA) 32. Safety 
Review of Active Protective Tags and Cleirance 
Sheets (Revision 4, October 3. 1985). Establishes a 
program to periodically review and verify all issued 
and outstanding clearance tags and clearance sheets.  

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

3.2.8.4 SQo HCI-G2. The Supervisor, dated May 26. 1983.  
Discusses pre-job planning.  

3.2.8.5 SQN Standard Practice (SQS) 7. Hazard Control Plan 
(Revision *. November 6, 1986).  

3.2.8.6 SQN Supervisors Handbook. undated.  

4.0 FINDINGS 

Some of the issues addressed by this subcategory have implications at 
other OUP sites. For example, since temporary wiring and lighting is 
utilized to some extent at all ONP sites, this issue and its 
corresponding findings and conclusions may have universal implications.  
Issues involving electrical safety are being add:essed through the 
development of OUP standards (which are generic documents for all ONP) 
and through the development of site procedures (which deal with one 
site's circumstances).  

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 employee concerns addressed by this report.  

The findings and conclusions relative to the issues contained within each 
of the 10 elements which comprise this subcategory are presented below by 
element.  

4.1 Teomorary Lichting 

Based on the findings below, the issue addressed by this element is 
substantiated.  

4.1.1 Discussion 

4.1.1.1 Site-Specific - WBN 

Temporary lighting strings within the plant can be 
found with missing bulbs and missing guards.



TWA uhLOTIE 0CIEM3S wplm mElt : 906O 
SpMCL=L IP 

UEVM S IE NOR=: 2 

PAGE 22 OF S5 

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 
unrepaired insulation.  

The concern which questioned the usage of a 200-amp 
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-amp or 30-amp ground fault, circuit interruption 
devices. This was an acceptable practice and was in 
accordance with the provision and requirements of 
NEC article 305 (Temporary Wiring).  

Based on informal interviews with UBN DNC personnel 
and management, the conditions addressed by this 
element have two basic causes: (a) work-related 
breakage and (b) intentional damage to or 
modification of temporary light stringers.  

The standard for temporary electrical wiring is 
found in NEC article 305. This article requires 
that temporary wiring conform with the following 
generalized requirements: 

a. All branch circuits must originate in an 

approved power outlet or panelboard.  

b. All receptacles shall be of the grounding type.  

c. All lamps for general illumination shall be 
protected from accidental 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 lampholder with a guard.  

d. All 1251 circuits which are utilized by 
employees shall have ground fault, circuit 
interruption protection.  

Temporary 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 comply with applicable 
NEC standards. Although DNC does not havq a 
corresponding established written practice, they 
follow the same general guidelines for the purchase 
of such cords and fixtures.
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In Wi 01P, maintenance of temporary lighting 
stringers sad service Cords is governed by the 
provisions of WE ECI--E2 (Service Cords), I-•E7 
(Eztension Cords), and by WN 1I-1.8 (Plant 
iossekeeping). These provisions require that 
service exteasion and temperary light strings 
utilized by ONP be inspected at least annually.  

Inspected light strings and electrical cords are 
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. All lighting strings 
or other cords which are returned with missing or 
broken bulbs or guards are sent to OIP Electrical 
Maintenance (or repair before reissue.  

In 1l11 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 housekeeping inspections be 
perfomed on all areas of the plant. The various 
WBN Assistant Construction Superintendents (ACS) are 
responsible for developing plans for. conducting.  
and documenting such monthly inspections for the 
areas and crafts under their authority. These 
inspections are conducted by the various craft 
superintendents or foremen as a teem.  

Following each such inspection, the ACS prepares a 
report of findings and issues a list of such 
findings backr to the various craft for 
correction/repair and signoff. These records are 
maintained by the ACS. snd problem areas are 
identified and targeted for increased surveillance.  
In addition to this formal inspection. the WAi 
Health and Safety Coemittee also conducts a formal 
inspection of one or more plant areas each month.  
The results of these inspections are also forwarded 
to the various craft for correction or repair.  
These two inspections are in addition to the formal 
semiannual management inspections corductod in 
accordance with TVA policy and OSHA requirements 
(Part 1960. Subpart D. "Inspections abd AIaLesoentV), 

DOC also has at least ona man on each major 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 employees as a mass of requesting 
replacement bulbs and/or ;u4rds. 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 math, 
involves polling down. inspecting, and Winding up 
all welding leads. lightings. strings. ad service 
cords in use by DOC throughout the plant.  

he WIN OUP maintenance program requires only annual 
formal inspections. However. since the WBI OUP 
toolreom routinely inspects each cord or lighting 
string before it is issued. it is felt that the 
current WBN OfP inspection and maintenance program 
activities are adequate. Based both on the 
frequency and scope of WNI DIKC inspections and 
maintenance activities and upon the level of 
satisfaction expressed by WBN DEC employees 
informally interviewed during the cuurse of this 
invqstigatfon, it. is felt that the current WIN DIUC 
inspection and maintenance program is adequate.  

Although the involved concerns date back to 
August 1985, the current applicable WIN procedures 
have not changed substantially since that date.  
Changes after August 1985 included revising QCP-1.36 
to incorporate deficiencies tracking and to assign 
inspection responsibility to the ACS.  

During the course of this inspection, several areas 
of unit 2 were observed which had temporary lighting 
strings with missing or modified guards. When this 
was brought to the attention of the electrical 
superintendent sad the maintenance foreman, they 
were corrected. Further discussions revealed that 
there was some uncertainty over whether the 
nylon-coated "Tuff-Scin" bulbs currently being used 
by WBN DOC required a guard. Discussions with DiSC's 
safety staff revealed that, while those bulbs are 
hardor to break, they do not have an eemption from 
the NBC requirement concerning the use of bulb 
guards. [yen though the WBN DNC's safety staff has 
indicated that guards are not necessary on these 
bulbs, the electrical section is continuing to issue 
these bulbs with guards. In addition, they are in 
the process of replacing the "bird cage" guard with 
the more durable clear plastic guards.
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4.1.2 Findings/Conclusions 

4.1.2.1 Site-Specific - WeO 

Existing procedures for the routine maintenance of 
light stringers. service cords. mad extension cords 
are adequate to ensure that such temporary wiring is 
constructed to met applicable standards, 
requirements, and criteria. However, there is a lack 
of management control over the line admnistration of 
Electrical Maintenance procedures and the enforcement 
of existing site standards and requirements for such 
temporary wiring and lighting.  

In addition, the policy of requiring bulb guards on 

"tuff-skin" bulbs in use at the site is unclear.  

4.2 Shock Hazards 

Based on. the findings below, the issues raised by the employee 
concerns and safety suggestions are unsubstantiated.  

4.2.1 Discussion 

4.2.1.1 Site-Specific - WSE 

Based on the information Contained Within 
SQK-6-012-001 and SBR-6-O08-O01, it was assumed that 
the concerns addressed the Radiochemical Laboratory 
at WBN and SQN. This area of both plants has some 
limited chemical storage, a known access/*gress 
problem, electrical equipment, and fire protection 
sprinkler system, thereby fitting the area referred 
to by these concerns.  

While it is true that there is electrical equipment 
within this area, its presence poses no significant 
shock hazard. The majority of the sample analysis 
equipment in the titration room is nonelectrical.  
and all electrical supply circuits supplying this 
area are equipped with both disconnects and circuit 
breakers. There is no history within the industry 
which indicates that areas containing electrical 
equipment such as that contained within these labs 
pose a significant electrocution or shock hazard 
should the fire sprinkler system activate.  

Temporary electcical cords and wiring are frequently 
run near the floor in congested areas of the plant 
such as the unit 2 lower containment area. The NEC.
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Article 305-2 (C) requires that temporary 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 in similar practices within WIN DIc.  

Informal discussions with DIC electricians and 
subsequent 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.  
Welding machines utilized by DIC re also elevated 
on racks off the floor. By elevating both these 
electrical cords and the welding machines above the 
floor. the potential for shock hazards because of 
flooding are greatly reduced.  

In WBR ONP. maintenance of temporary wiring is 
governed by the provisions of WBIN AI-l.8. These 
provisions require that temporary wiring utilized by 
WUB ONP be inspected at least annually. In WBIN DOC 
the maintenance of temporary wiring is governed by 
the provisions of QCI-1.36 and QCP-l.36. These 
require that monthly quality control storage and 
housekeeping inspections be performed on all areas 
of the plant.  

The various WIN DNC ACSs are responsible for 
developing plans for conducting, and documenting 
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 maintained, by the ACS. and problem areas are 
identified and targeted for increased surveillance.  

In addition to this formal inspection, the WBN 
Health and Safety Committee also conducts a formal 
inspection of one or more plant areas each month.  
The results of these inspections are also forwarded 
to the various craft for correction or repair.  
These two inspections are in addition to the formal
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semiannual management inspections conducted in 
accordance with TVA policy and OSHA requirements 
(Part 1960, Subpart D. Inspections and Abatement).  

The safety suggearion questioning the use of metal 
ideatificatiom tags within electrical panels and 
cabinets raised a valid issue. Discussions with the 
WW safety staff rove"ed that an RI has been written 
(Ul 503865) requiring that all such metal tags be 
replaced with noaconductive plastic tags. Based on 
this, no further action is warranted.  

4.2.1.3 Sits-Specific - Sequoyah 

The safety suggestion concerning a missing ground 
plug on a projector cord was valid. This problem 
had been reported to the OUP safety staff.  
Discussions with them revealed that a new 3-prong 
plug has been installed on the projector cord.  

4.2.2 Findings/Conclusions 

4.2.2.1 Site-Specific - WBE 

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

4.3 Clearance (Tat-Out) Procedure 

Based on che findings below, the issues raised by this element are 
not substantiated.  

4.3.1 Discussion 

4.3.1.1 Generic Discussion 

The OMS1K standard requires that electrical, 
hydraulic, or mechanical systems must be deenergitzed 
a~d that all residual energy must be dissipated 
before maintenance or repair can comeence on such 
systems. It further requires that all energy 
sources be isolated or blocked at a point that 
cannot be overridden, end that the points of energy 
control be secured against the unauthorized 
reenergization of the system. The standard permits 
the securing of the points of energy control by any 
of three methods:
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a. Using a physical meass of preventing the 
accidental or unauthorized ree•rtization of 
the isystem through the use of locks or 
"lock~oat devices and a warning tag identifying 
the responsible person or persons.  

b. Posting a wernin at the point(s) of energy 
control giving the reasons for, the date of.  
and the •sea(s) of persons responsible for the 
isolation. This method requires that all 
personnel with access to the control point(s) 
be trained in the 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 method "b" above, and is found in OMSK 
Supplementary Procedure G16 (herein referred to as 
"SP-G16"). This implementing document is a 
"tag-out" procedure requiring that all energy 
control points be secured by a warning tag. Both 
WBN AI-2.12 and SQO AI-3 (clearance procedures) are 
site implementations of the clearance procedure; 
established by SP-Gl6.  

In order for a "tag-out" clearance procedure to be 
acceptable as a primary means of employee protection 
as required by ONSi Standard Number 008. the 
following conditions must all exist: 

a. The procedure must adequately address all 
aspects of obtaining, holding. working under.  
and removing hold order clearances.  

b. The procedure must be strictly followed.  

C. The responsible parties issuing and holding 
clearances must ha'e a thorough knowledge of 
the clearance procedures, and the issuing party 
must be qualified to accurately define all 
clearance boundaries associated with such 
clearance, and 

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

4.3.1.2 Site-Specific - WBN 

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

In order to obtain this authorization WBS AI-2.12.  
Section 4. requires that each person requesting such 
authorization complete a formal training session 
which includes a comprehensive esmlination. 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 
in those cases where the SE is absolutely 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 In 4B1 AI-2.19.  

When the maintenance activity for which the 
clearance was obtained is completed and all 
maintenance personnel are clear. the person holding 
the clearance is required to notify the St that the 
clearance may be released. The St must then verify 
that all persons h lding the clearance have released 
it. and that all grounds have been removed before 
removing all protective tags and making the 
equipment ready for service.  

In additiin to the provisions of SP-G16. the WB( ONP 
Operations Section has a clearance verification and 
maintenance procedure found in SLA-32. OSLA-32.  
which was put in place on tarch 26. 1982. requires 
that all active clearances at WSi be physically 
verified to ensure that (a) the clearance is still 
needed. (b) all required tags ore listed on the 
clearance sheet, and (c) that all required 
information and nhes are on all tags. This review 
must be done by the St or AS£ on either of the 
following schedules:

gap= lSUN=: 9
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a. Every six months for all clearances over six 
months old, plus a quarterly review of a random 
sample of all other active clearances, or 

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

This verification and maintenance procedure ensures 
that outstanding clearances remain complete, that 
all cleared components have proper, readable tags 
affixed, and that all unnecessary clearances are 
closed.  

The WbiN clearance procedure contains a section 
addressing the interface between ONP and DIC. Since 
many original hold orders originate with DIC.  
special precautions must be taken to eniure that 
changes or modifications to such components are 
tracked and included in the clearance. This 
interface is addressed by QCI-1.23. This procedure 
adopts the procedures contained within ONP A1-2.12.  
and contains a list of site DNC personnel who have 
been qualified and authorized pursuant to A1-2.12 to 
hold clearances.  

4.3.1.3 Sita-Specific - SQN 

Under SP-G16 clearances 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. In order to obtain this 
authorization SQU AI-3. section 5.1.3, requires that 
each person requesting such authorization complete a 
Corial training session which includes a 
comprehensive *gemination. It further states that a 
clearance can be issued only by personal contact 
between the SI and the requesting party. Voice 
contact is acceptable only in those cases where the 
SE is absolutely certain of the identity of the 
requesting party. The St, ASE, or other qualifiee 
personnel authorized by the St 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 in SON AI-3.  
Section 3.2.2. When the maintenance activity for 
which the clearance was obtained is completed 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 maing the equipment ready for 
service.  

In addition to the provisions of SP-GU6. the SQN ONP 
Operations Section has a clearance verification and 
maintenance procedure fouod in Section 8.3 
(Clearance Records) of AI-3. This procedure differs 
from that utilized by WSE as follows: 

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

b. On April 1. the SE must administratively review 
all outstanding clearances and conduct a random 
physical verification of at least 10 percent of 
all outstanding clearances to confirm that all 
tags are in place and attached to the correct 
components.  

c. On July 1. the SE must again review all 
outstanding tags. and must physically verify all 
clearances over six months old.  

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

These vorifirstion and maintenance procedures ensure 
that outstanding clearances remain complete, that 
all cleared components have proper, readable tags 
affixed. and that 6l4 unnecessary clearances are 
closed.  

4.3.1.4 EBN DEC Procedures 

WBN DEC has a similar clearance procedure for 
equipment. compoennts. and systems before itr, 
release to ONP. This procedure is also based on 
ONSN Standard Number 008, and requires the use of 
either a *Danger" tag at all energy control points.  
or the posting of an employee 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 a•r to be signed and dated by the issuing 
person, sad meot be P msved by that person or his 
designee. When electrical a" mechanical clearances 
are both required, the electrical clearance is placed 
first. and removed last to ensure that cleared 
mechanical equipment is net accidentally energized.  

4.3.2 Findings 

4.3.2.L Site-Specific - USE and SQU 

The following findings apply both to WS and to SQK.  

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

Informal interviews with WBN and SON Operations 
personnel, and with various OUP and DK personnel 
who are qualified to hold clearance revealed that 
the implementation of existing clearance procedures 
is taken quite seriously. Active and closed 
clearance sheets. OUP and DEC craft supervisor 
clearance logs which were reviewed during the course 
of the investigation. appeared to be complete.  
Observed clearance verification activities pursuant 
to WBIN OSLA-32 and reviewed clearance verification 
sheets revealed no significant problem with the 
completeness of outstanding clearances at WUS.  

Training requirements for Sks and ASEs as well as 
general employee training requirements are 
documented in WBS O? A£-10.1. Sts and ASks are 
required to undergo a rigorous training program 
administered by OU? and by the Nuclear Regulatory 
Comeission as part of their position 
qualifications This training includes instruction 
in the accurate completion of clearances. ONP and 
DEC personnel must successfully pass a course on the 
site clearance procedure before they can hold 
clearances. All WUS employees receive general 
employee training which includes the clearance 
procedure and documents clearance tag recognition.  

In OMP this training is part of the General Employee 
Training (GkT) 1.1. and is included in the ONP 
Emaloyee Ssfety Handbook and the DC Mong[l of Safe 
Practices gna Informtion issued to new employees.
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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 syst ems are 
verified to be safe thrnugh the use of test 
equipment. One foreman, stated that he had worked 
in sn 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 
Regulatory Comission.  

b. Because of the large number of outstanding hold 
orders at these plants, their duration. and 
their frequent complexity. the procedures for.  
and maintenance and administration of a lock 
type system would be far more complez than those 
required by the present system.  

c. The use of a "lockout" system would result in an 
undesirable degree of inflezibility. Systems 
which were "locked out." especially where 
numerous components were involved, could not be 
reenergized during emergency situations as 
easily, and 

d. A large percentage of the energy control devices, 
both electrical and otherwise, are not designed 
to permit the use of a positive locking device.  
However, most of these devices could be modified 
to either accept a lock or be physically secured.




