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Preface

This subcategory report isone of a series of reports prepr  for the
EMployee Concerns Sperial Program (=CP) of the Tennessee Valley Authority
(TVm.  The ECSP and the organization which carried out the program the
Imployee Concerns Task Group (ICM), were established by TVA'a nager *f
Nuclear Power to evaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the o .. ONP Employee Concerns Program (1C0).

The KCSP addressed over 5800 employee concerns. Each of the concerns was a
formal, witten description of a circunstance or circunstances that an

enpl oyee thought was unsafe, unjust, inefficient, or inappropriate. The

m ssion of the Employee Concerns Specie. Programwas to thoroughly
investigate all issues presented i nthe concerns and to report the results
of those investigations ina formaccessible to ONP enpl oyees, the NRC, and
the general public. The results of these Investigations are comni cat ed
by four levels of ECSP reports: element, subcategory, category, and final.

El ement reports, the |owest reporting level, will be published only for
those concerns directly affecting the restart of Siequoyah Nuclear Plant's
reactor unit 2. An element consists of one or nore closely related
issues. An issue is a potential problemidentified by ECTO during the
eval uation process as having been raised i none or nore concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation ;rocess itself. Consequently, sonme elenents did include only
one issue, but often the ECTG evaluation found more than one issue per

el ement .

Subcategory reports ummarize the evaluation of a nunber of elenents.
Nowever, the subcategory report does nmore than collect elenment |evel

eval uations. The subcategory |evel overview of *lement findings leads to
an integration of information that cannot take . co at the element |evel.
This integrt.tion of information reveals the extent to which probl ens
overlap nmore than one elenment %d ,ill therefore require corrective action
for underlying causes not fully apparent at the elenent |evel.

To make the subcategory reports easier to understand, three items have been
placed at the front of each report: a preface, aglossary of the

termnol ogy unique to ECSP reports, and a list of acronyms (terns formed
fromthe first letters of a series of words).

Additionally. at the end of each subcategory report the reader will find at
least two attachments. The first isa Subcategory Summary Table that
includes the following information: the concern nunber, a brief statenent
of the concern, and a designation of nuclear safety-relatod concerns. The
second attachment Isalisting of the concerns included ir each issue
evaluated i nthe subcategory.
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The subcategories we themselves sunmarized i n a series of eight category

reports.  ach category report reviws the major findings and collective
significance of the subcategory reports inone of the follow ng areas:

management and personnel rel ations

*

indztrial safety
* construction

material contr ol

operations

qual ity assurance/quality control
wel di ng

engi neering

A separate report on enployee concerns dealiag with specific contentions of

intimdation. harassment, and wongdoing will be released by the TVA Ofice
of the Inspector Ceneral.

Just 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 more then one
subcat egory.

A final report will integrate and assess the information collected by all
of the lower level reports prepared for the LCSP, including the Inspector
Ceneral's report.

For more detail on the methods by which MCTG enpl oyee concerns were
evaluated and reported, consult the TeOsessee Valley Authority Imployee
Concerns Task Group Program Manual. The Manua spoils out the program's
objectives, scope, organization, and responsibilities. |t also spocif4es
the procedures that were followed i nthe investigation, reporting, and
clossout of the issues raised by empLoyee concerns.
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cLM 1Iflcaiues of evalmed ismes the evaluatieo of an issee leeds to ae of
h followin deteemniation:

Claw A: Issee comst be verilied as factua

Class |I: Issue is factually accurate, but what is described is not a
problem (i.e.. not acondition saj iring corrective action)

Class C: Issae is factual amd identifies a problem. but corrective action
for the preblam was initiated before the evaluation of the issue
-as umnertakes

Cass D Issue is factual rod presents a problem for which corrective
action has been, or is being, takes as a result of an eval uation

ClassE: A problem. requiring corrective action. which mws not identified
by an employee concern, but ws revealed during the ECM
evaluatios of an issue raised by an emplLoyee concern.

collvctive siggificance an analysis which deternmines the importance and
coasequence of the findings in a particular ECSP report by putting those
findings in the proper perspective.

cocer (see wemployee Conern')

corrective action steps raken to f(i specific deficiencies or discrepancies
revealed by a negative finding rud. when aecessary, to correct causes i n
order to prevent recurrence.

criteries (olur8.: crte~eis) abhasis for defininga perormance, behavior, or
quality which OWimposes on itself (see also "requiremnV).

glemen or damen revert an optional level of ECM report, bel ow the
Subcategocy | vel, that deals vith one or more issues.

oeleee coacern a formal, written description of a circumstance or
circumstances rhat enmployee thinks unssfe, unjust, inefficient or
Inappropriate; usual |y documented on a K-form or a form equivalent to the
K-form-
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eealuatoris) the individual (s) assigned the respeosibility to assess a specific
PH vpisa of "LOeS* concerns
fadings includes beft statenments of fact and the judwreaus mes about these

facts duriag the evaluation process; mesgtie findiags require corrective
action.

issue apotential problem as isterpreted by the E= during the eval uation
process. raised i noce or more eoncerns.

|-fora (see "enplyee coseorso)

rm Pa standard of perfornace. behavior, or quality on which an
evaluation judgment or decision ny be based.

root cause the underlying reson, for a problem.
*Ter essential to the program but which require detailed definition bave been

defined i nthe ECI Procedure Easual (eg.. generic, specific, nuclear
safety-related., ureviewed safety-significant question).
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Acronym

Administrative Instruction
merican Institute of Steel Construction
As L oiAs Reasonably Achievable
American Nuclear Society

rican National Standards Institute

rm-ican Society of Mechanical Engineers
Anei ci a Society for Testing sad Materials
American Uel di ng Soci ety
Frotns Ferry Nuclear Plant
Bellefonte Nuclear Plant
Condi tion Adverse to Quality
Corrective Action Report
Corrective Action Tracking Docunent
Corporate Comiitinnt Tracking System
Category Evaluation Group Road
Code of Federal Regulations
Concerned Individual
Certified Material Test Report
Certificate of Conformance/Compliance
Design Change Request

Division of Nuclear Construction (see also KU COP)
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Division of Nuclear Engineering
Division of Nuclear Quality Assurance
Division of Nuclear Training
Depertmat of taew"

Division Personnel Officer

Di screpancy Report or Deviation Report
Engi neering Change Notice

Employ"”. Concerns Program

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

Equal Enpl oyment Qpportunity Conmi ssion
Environmental Qualification

Emergency Nedi cal Fesponse Teom
Engineering Design

Employee Response Teem or Emergency Response Tem
Field Change Request

Final Safety Analysis Report

Fiscal fear

CGeneral Enpl oyee Training

Hazard Control Instruction

Hesting, Ventilating. Air Conditioning
rnstallation Instruction

Institute of Nuclear Power Operations

Inspection tejection Notice
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Labor bSlations Staff
NMWdi ficatious a" Additions Instruction
Maintenance | nstruction
rit System Protection Soerd
Magnetic Particle Testing
Noaconforning Condition 6port
Nondestructive Ezamination
Nuclear Performance Plea
Son-plant Specific or Nuclear Procedures System
Nuclear Quality Assurance Manual
Nuclear Regulatory Comission
Nuclear Services Branch
Nuclear Safety Review Staff
Di vision of Nuclear Construction (obsolete abbreviation,

Nuclear Utility Managenment and Resources Coittee
Cccupational Safety and Health Administration (or Act)
O fice of Nucl ear Power

O fice of Workers Compensation Program

Personal 3istory Recorc

LiquiJd Penetrant Testing

Qual it7 Assurance

Qual ity Assurance Procedures

Quality Control

Quality Control Instruction

see DNC)
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QCP Qual ity central procedure
qrC Qmality Technology Company
am Redaction i nForce

al | adi ograpki ¢ Teatina

Sgx Sequoyah keclear Pl eant

ST Surveillance rastructios
SoP Standard Operatnig Procedure
SEP Seni or Reui ew Panel

SM.C Stone and Webster Engi neering Corporation
TAS Techni cal Assistance Staff
TEL Trades Lad Labor

TWA Tennessee Valley Authority

TVTLC Tennessee Valley Trades and Labor Council
ur U trasonic Testint

VT Visual Testing

WBECSP Watts Bar Enpl oyee Cosce.u Special Progrm
WWatts Bar Nuclear Pl eat

Ml Work Request or Work, Rules

WP Wor kpl ass
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This rer cuer s relating to ufafe r prceived asaf.e wmking

conditim at the Temnness Val ey Authority's (TU) Jtts Mur bel ow
rin) Kim= Ferry bfeler (WM3. mad Sequom btelear (CQl) Pleats.
This report covers only situations or conditions resulting from the
desi gn process.

The Design Subcaotgory is one pert of the Industrial Safety category of
TWA's Employee Concerns Special Program (?SP). It is ctmposed of 23
individual eployee concerns. listed in Attachment A, uwich involve the
following three basic issues:

a. Access and egress hazards due to cromped and crouded conditions that
result from the basic design of the plLsats.

b. Personnel work stations which are located sear stem lines and
similar hazards.

c. The safety of carbon dioxide (CO,) fire protection systems.
The Design Subcategory contains ro nuclear safety-related concerns.
1.1 Access Issues

Eight of the concerns. 18-65-096-001. 134-5-189-003, 11-85-463-002,
131-5-746-001,- 11 -841-002, 11-85461-0072 1145-906-001, and
r45-106-00Il. involve access issues at BIN and W"3. These issues
wero *valuated as three suiE divisions which were established by
grouping similar concerns together.

1.1.1 Personnel Access |ssues

This group of concerns consists of sit of the eight
accessibility concerns. These concerns are specific to WBL

Two concerns are about the eamber and size of pipe hangers
sad support bracing in several plant areas. 11-65-841-002
alleges that excessive snd unnecessary pipe hangers create
unsaf e access conditions. 11-45-746-001 alleges that
excessive support bracing installed in the plant creates a
personnel safety hazard. It also indicates that several
valves and gauges cannot be reached for operational
purposes, and that emergency medical rescue toem will have
difficulty evacuating injured personnel trom these areas.
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TWe other concerns. M-GIS-841-002 ant 03-15-906-001 state

that the safety of maistemsmce personel enterig the
acinlaer- rooms is PNonM-iset by the cronpet eat crowded

ceaatitis that ezist there.

Coceran £3-5-189-3 alleges that there is an inadequate
ramber of permamt leadders withrin the annulus.

Finally. claCeca  1345-0s-0-O01 alleges that the design
process did not odequately consider plant operation and
mimtesance since access is difficult and potentially
hazardous in areas such as the amlus and accumlator

1.1.2 Purge Air Valve Issues

This subgroup consists of one M concern. 1"S-563-002.
relating to a specific valve (TVA identifier 2-FCV-30-54).
The concern states that this valve (a "purge air valve*) is
installed in a congested area, that it bl ocks a personnel
wakway, end that it is hazardous in operation since its
actuator mechanism swings when it operates.

1.1.3 Browns Ferry Rain Stem Relief Valve Issues

This subgroup isconprised of a single concern
(I'l1-65-106-001) about the wort process used to renmove and
reinstall the msin stem relief valves at BFN.

The principal issues are that the method used for renoving
and reinstalling the"s vslvos is unsafe, that at |east one
mnor injury has occurred sad that a serious accident is
very likely. The individual also states that hTA
masagenest has been nade snre of this situation on
numerous occasions.

1.2 Stem L.ne lIssues

Seven of the concerns in this concern group are about the location
of personnel wort stations near the min stem lines or turbine
lubricating oil tanks. These include, 1-85-431-SQ'. |3-85-133-001,
13-85-191-003. 13-85-267-001, LN-86-101-002. 1n-86-137-001. and
XU-S5-004-001. snd involve both SO and U".
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The issue involved is that if a stem lime catastrophically

es sear an occupied ae& . less of life will occur sad
security will be lost. A aecomadry issue arisesfrm a single
employee concern &beatthe location of the min turbine oil tasks.
This issue states that it me accident occurs involving the mis
turbine oil task. may people will be trapped asd loss of life my
occur since deers to the Control Building are close by.

Carbon Di oxi de Fire Protection MSUES

The rmasing eight employee concerns in this subcategory relate to
the use of carbon dioxide (C0O,) fire protection system. These
involve SQK and UM osly, athough CID fire protection system

ae used at all of TWA's nuclear plants. This concern group
consists of E*C45-W03. EX-1S-022-MOIl. 1,-85492-001,

15-45-918-003. 11-45.-0-001, J45-004. UN-241. ad U&-02'9.

There are 0 basic issues within this concern group. The
"hardwure" issue involves the several suspected or actual
deficiencies associated with the C(, fire protection system at

M.  The second issue is the azhiety" issue. This is perhaps the
principal issue of the group and is about the threat of
asphyxiation that CQ fire protection system pose to plant

enpl oyees. The anxiety issue arises from concerns at both SQV and
UWN.

The eight concerns within this concern group are sumari zed bel ow
into two groups. those that have the 'hardware' issue involved.
sad those that have only an Gsnxietyo aspect.

1.3.1 ffardware |ssue

Five concerns have hardware aspects. 1r45-022-001 alleges
that there are an insufficient number of breathing devices
provided on the |evel belowthe UO 706 Control Building
computer room, (level 669 at S0). 13-85-086-001 states
that there is no method to detect a CQ discharge if the
monitors/alarms ia the central alarm station (CS) fail.
11-85-892-003 expresses concern over the removal of the
wintergreen odor from the CQ, fire protection systemin
the US Control Building. 11-65-918-001 alleges that there
are several deficiencies associated with the CQ fire
protection system in UN Diesel Generator Buil ding $1 such
as warning lights that are not visible sad alarms t hat
cannot be heard over the operation of the diesel

generators. And concern WBU 0299 states that personnel
working downstairs in the Diesel Generator Bullaing cannot
hear the CQ alarm for the upstairs board room
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1.3.2 -ziety' Issue

Three oemisuso daid with omly the axiety aspect.
IC-S-003 states that te CQ fire protectiom sYstm in
the $go "9 elevutio computer and smuiliry instrumnt
rCco (7M8 elevatiem at Ml) ennmfters esplqgees.

M-d$4104 asks abt the CW hers sommis like. And
W15-241 questions the " policy that maintemnnce wurs can be
dome ia the Diesel Gmeerster Duilding with the CG, fire
Proutectiom system in autemtic."

2.0 sSOvr W

The Design Subcategory is comprised of 23 individual employee concerns
involving conditioms at M. SON. and WI. These concerns we about
conditions or circumstaces that relate to the design process, sad fall
into three basis eres': (a) accessibility to equipment in cramped and
crucaed areas. M stem limes nea personnel locations. afd (c) carbon
diozide fire protection systens.

2A Summar of | sses

The accessibility issue consists of three Gsubissues." The
principal issue is that access to equipment in certain plant areas
is perceived as being difficult and potentially hazardous.

The second issue involves the location of a purge air valve in the
annulussand the perception that its operation presents a personne
hazard. The third issue involves the perception that the method
ased for camoving the win stem relief valves from the drymwll
area at NI is hazardous.

The stem lime issues question the safety of emplqoeas who uort
mea main stem limes. The principal issue is that sho- 'a stem
lime cats tropkically rupture, significant damage sad less of life
Wieeld occur. As additional issue involves the perceived danger to
employees presoted by the turbine lubricating oil tansks in the
Turiime uilding.

The carbon dioside fire protection issue consists of concerns that
related tA specific deficiencies in the CQ fire protection
system at hN and to its use in general at both UK sad SON.
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taissues contained withia this Uwe evalmated by

2.3

considerin teauPs of similar cocerns. |Is gemeal the evaluation
consisted of the fellowin steps:

a.

the callection of On apoawte background material. previous
investigatioss. etc..

the review of desip documts. industry codes sad staudards,
Occupational Safety and keith Administration (OSIA)

rquirents, etc.,

. the inspection of plant conditions. asd test of plant systems

where appropriate,
intrviews of plant. design. construction, sad operational
supprt personnel.

Summary of Findinas

2.3.1 Personnel Access tssues

Access to certain equipment in area such as the annulus,
accumulator rooms, and valve roos was found to be
difficult. Personnel uwrking in these area illi be ezposed
to potentially hazardous conditions. TVA management has
recognized this and adopted procedures which vili ensure
epll.ye. safety if followed.

The porn* air valve installationwas not judged to represent
a significant personnel hazard. This valve is properly
installed but this installation does contribuce to the
conestion in the amoalus because it partially blocks a
personnel wakway. Corrective action on chis installation
wsa deemed unnecessary because of its rote location sand
the very infrequent emlyee esposure.

The method for removing the BFIl msin stem relief valve from
i drywell area was judged to be a significant safety
hazard. TVA management was made sware of this as early as
1979 but has to d"to not taken any significant corrective
actions.
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Main St emLlae Proximity |ssues

The main stem lines ot the plant wroe not found to

rcCa’'snt a significant hazard to plant personnel whose wrk
stations are in the vicinity. These lines were designed in
aerdeuce with 8ll applicable safety codes. The cal cul at ed
probability of a stem line failure in these lines is so low
that there is so tech.ical reason the access portal,
secondary chemical laboratory, and other manned worked
stations should be relocated.

Carbon Dioxide Fire Protection Ussues

The CQ fire protection systems at SQI and WI were
designed in accordance with all applicable industry codes
and legal requirements. There have been sam accidental
exposures of enployees to CQ discharges. These accidents
wre primarily because of hardware difficulties or
operational problenms. As a result of the operating history
of CO, fire protection system and the potential for

future accidental exposures. TVA has electud to replace
these systenms inits nuclear plants.

of Collective Sianificance
Access | ssues

TVA managenut was effective inrecognizing potential

enpl oyee hazards associated with working in confining and
crowdd plant areas sad adopted procedures to ensure
personnel safety. Employee effectiveness should not be

effected if these procedures are followed. The technical
adequacy of the design process was issufficient in the

consi deration of personnel access but has been revised to
include this consideration for future designs.

The purge air valve issue arose priscipally because of the
technical inadequacy in the design process sot fully
considering personuel access.

BF5 managent has been ineffective is correcting the know
hazardous work activity associated with NSE removal and
reinstallation. Employee effectiveness is iMact@ed by the
existence of work hazards sad the impression that management
i s not concerned by the existence of these hazards. The
technical inadequacy of the design process contributed to
the problem but an accepted design solution has been
formulated.
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2.4.2 Baisn tem LiUe Prozxmity Issue

2.4.3

TA mnapmut ma responsible for the decision to locate
wclt stations Dow stem lines. while this decision is
technically defendable. they failed to fully consider the
memtional aspect of this decision on employees and to
adequately cseuicate to employees facts concerniag the
relative safety of nselew plant stem lines.

Carbon Dioxide Fire Protection rssues

TWA managemeet wa effective in finding and correction
problems with existing systems and recognizing the changing
social acceptability of this method of fire protection.
Employee effectiveness of employees working in CO 2
protected areas is reduced due to fears of accidental
discharges of these systems. Technical adequacy of CD 2
fire protection systems in occupied areas is questionable.

2.5 Suary of Causes

2.5.1

2.5.2

Access Issues

These accessibility problems resulted from circumstances
that were largely outside the control of the plant's
designers. There are howver. some examples such as the
annul us, where greater attention to personnel access during
design and construction vould have resulted in better
conditions.

The purge air valve problem is a result of inadequate design
consi deration about personnel access and a | ack of

under standi ng by plant enployees as to how and when the

val ve operates.

The B Sf problemis a result of SFN amagenent failing
to follow through with corrective action for a known

personnel safety hazard that occurred because of inadequate
desi gn consideration.

gain Steam Line Proximity Issue
The steo line enpl oyee concerns resulted from |ack of

cemmani cation concerning the very |low probability of a stem
line accident at a nuclear plant.
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2.5.3 Cabom Dioxide Fire Protection |ssues

The CQ issues resulte frem the chaingig social
acceptability of the method. Eves though there are reliable
and proven safeguards that cam be built into CQ fire
pretectiom systens. as long as the etwinguishing agent is
CO,. the possibility of death frm an accidental system
discharge remins possible.

2.6 Sawrv of corrective actioms

no generic corrective actiorms required. A problem vas idestif':d
in Corrective Action Tracking Document (Cd-D) 90700-1 peta:...g Lo
the hazards associated with MV reumova at BF1 and the failure to
implement DCZ-1279. BIM managemt has determined that DCR-1879 my
so longer be tochuicafly feasible. They will perform a thorough
safety asnlysis of this operation prior to its next performace to
insure extensive pregjob planning which includes the proper equipment
sad tools necessary to safely perform this job.

3.0 EVALUAfIOUf PROCESS

The evaluation process wes generally the s for each of the concern
groups of this subcategory. and followed the basic guidelines of the
Industrial Safety Category Evauation Plan. The employe, concerns which
dealt with design considerations were subdivided into groups consisting

of logical assemblages of like or similar employee concerns. Each group
then provided a basis on which to conduct the evaluation. The specific

evaluation methodology used for each of the three mgor issues of the
Design Subcategory is presented below.

3.1 Evaluation Process for the Access |ssue

Cancer- oha. ac:sswere separated into three subgroups that were
evaluated by slightly diffoeron methodologies.

3.1.1 Personnel Accessibility |ssue

Case filos on the subject enployee concerns were first
reviewed. Inspections were then conducted of the Reactor
Building annulus, accumulator roms, stem valve room, and
other congested aea. Di scussions were also hold with
construction a"d operational personnel.

Various docents such as Federal occupational health and
safety docrments. engi neering procedures, engineering
drawings, and design criteria were nearched for evidence oa
or requirements for access consideration during the design

process.
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The fol |l owi ng documnts relate to the reqairenots for
. Uei gn "access considerations or indicate the most of
access consideration that was acteualy comductot:

a. Title 29, Code of Federal Regulations, Part 1910.
Subpart E, Articies 36 and 3", (29 CIt 1910.36, and
1910.37)

b. TVA Office of Engineering procedure OEP-06 (now UIP 3.2)
%  TVA#s 471200 series &L druaings, "quipaent U-wings*

d. TVA's 463400 through 463407 series of drawings.
Containment Contiact Drawings

SChicago Bridgv & rLon (Ct Cwpany drawi ngs reaiv-.4 i
"L7A cont'act Vueber 73 C 6i-7-K20. *Containment Detail
Design Dr af ngsw

f. TWA Occupational Health and Safety Ranual and TVA
Cccupational Health and Safety Progrm Plan contai ned
therein

Informal interview wr'. then conducted with several design
personnel who were known to have participated in the design
of the plant at its inception. These interviews were
conducted to determine the extent or access consideration
given, the guidelines under which consideration was given,
and any other pertinent information. Those interviewt
consisted of a project engineer, one section supervisor,
four nthianical ame.civil engineers, and three design

engi neering assoriates.

To ganter input from the operations aspect, selected SQK
personnel were interviewed to determine (a) what steps were
involved in assuring safe access to cramped and crowded
areas, and (b) how often access to stah ere" was required.
Personnel included an Industrial Safety specialist, a Health
Physics (NP) supervisor, naintenance health & safety
coordinator, and an operations training init supervisor.

Di scussions were thean held with ammer of the 1"
Industrial Safety Staff pertaining to access in crowded
spaces and with a public safety (plant security) supervisor
pertaining to entry into controlled areas such as the
React or Buiiding and annul us.

VBN plant hazard control procedures were then reviewed. Two
procedures ware found which addressed entry into such
crowded areas. Hazard Control Instruction (M) G 8,

*Vorking in Confined Spaces% and n'.c-Gsa, "Vorkiog in
Conceal ed Spaces."
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3.1.2 Purge Air Valvo Isue

3.1.3

The initial stop in the investigation of this issue was the
ingpection of the valve installation. An inspection of the
valve installation sad operation was conducted an January
30. 1986. and witneseed by three people. Design drauings of
the wave installation were then reviewed and the system
designer was informally interviewed. TW* valve procuremant
personnel Wore contacted to determine "bat restrictions Were
placed on the valve installation. Three designers
responsible for seismic analysis were contacted about
possible remounting of the valve operator. S99 operational
personnel, a HP supervisor and an operations training
supervisor. wore also contacted to verify when the valve
Would operate.

Srowm's Ferry lain Stem Relief Valve Issue

An inspection of the work location was made in January of
19". This inspection was conducted with the general
foreman responsible for the change-out of the ISIEV's during
each outage. Tlo employees, the foreman, and the general
foreman who do the cbange-out work were interviewed.
Medical records were searched for evidence of injuries
received during this job, and the industrial safety and fire
protection supervisor of the plant was also interviewed.

The asfistant site director. two former outage managers. and
a knowledgeable valve specialist ware also interviewsd. The
design supervisor and a senior level engineer responsible
for a proposed design modification (Ingineering Change
Notice, NU ") to replace the jib cranes with a monorail and
motorized hoist ware consulted. Employee concern site
personnel wre consulted ro see if similar employee concerns
or previous investigation of this situation had been
performed. The TWA Office of General Counsel was also
contacted about possible criminal and financial liability
aspects of this situation.

The OCU package of the proposed engineering change was

revadwed. TWA correspondence on this situation and the
requirements of the TWA Occupational Nealth and Safety

Manual ware also reviewed.

Section 3.3 of the TVA Cccupational IRealth and Safety
Program Plan is applicable to this issue. This section
reads as follow:
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An. jobs salll be reviemw  before the war is

unde-takes. |susgemmat shall be respoinsible for

esswi ag that these rewie wre cenducte as appropriate
for saticipated hazardse d associated risks. For those
task istwamimed by nemaugenet to be high hazard
activities. a formal prgob analysis may be necessary.

hi h-hazkd work is defined asm tast that has caused
or is likely to cause serious i nury or death if not
wronerly carried out.

rn addition, Section 1-201 of Presidential |zntative Order
121% Cccupatioial Safety and Bealth Progrns for federal
bplogees requires that the heed of each Federal Agency
Oshal | furnish to employeez, places sad conditions of

enpl oynent which are free from recogni zed hazards that are
causing or likely to cause death or serious physical hars."

Al though the work process in question coul d not be observed.
this isnot considered significant since the great majority
of personnel interviewed, and available TVA docunents, were
i n agrreement about the hazards of the work.

Eval uation Process for the St emLine |ssue

Previ ous responses to the concerns conprising this group were first
reviewed. This concern group contains employee concerns at both
SMI and VBE.

The physical installations of the access portal. secondary cheni cal
laboratory, and the turbine oil tanks were inspected.

TVA correspondence on the development of the power block” concept
was reviewed. Industry literature wa searched for incidents of
stem line breaks. The WN Final Safety Analysis Report was
reviewed for information dealing with postulated stem line
breaks. Design documents, the hazard eval uation of the access
portal siting at SQI, sad the 871 Probabilistic R sk Assesmnest
war* al so revi ewed.

Interview ware conducted with three architects and three public
saf ety managers who were involved in the design and inplementation
of the power blockt concept and its associated plant

modi fications. Three design engineers know edgeabl e about the main
st em system and the consequences of a postulated stemline break
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were commult".  T-M unclear engineers knowledgeable in
probabilistic risk assesmet were contacted about the potential of
amn steam |ie breek. TM design services manser at SQM was
contacted to discuss that plant's plammsd actions as a result of
the formal hatsard evaluation of the access portal siting. TWO
design esgineers is TVA's fossil and hydre powor pruorm who work
with stem |inme break problems were contacted for information. And
a smdwr from both SQM's and ME's radustrial Safety staffs wore
contacted.

Sufficient information was collected to (aW indicate that the
probability of a stem line break occurring is very low. (b) verify
that the determnation of this probability is reliable, (c) verify
that the doors to the Control Building near the turbine oil tasks
will receive only very restricted use, and (d) deternine that
appropriate measures have been taken near the turbine oil tanks to
ensure that personnel are not unduly enoangered. So further
evaluation steps were deemed necessary.

Evaluation Process for the Carbon Dioxide fire ?rotection Issues

The two basic issues addressed by this evaluation wore investigated
through various avenues. The allegations of specific deficiencies
were evaluated principally through physical inspection of the
installations, tests, and interviews of know edgeabl e individuals.
The anxiety issue additionally involved the reviewof TVA and
industry accident experience, industry codes and standards,
published literature. TVA correspondence pertaining to the system.
and TVA design documents.

Interviews were conducted with three fire protection design
engineers, the YU fire protection engineer, a ¢ fire protection
engineer, two safety specialists from the WO safety staff and one
from the SQI safety staff, and the supervisor of the M safety and
fire protection section. Also, interviewed were the chief of
security, a construction engineer, an assistant shift engineer, an
assistant unit operator, and two employees from the Central Alarm
Station at WE.

The alam systm in the diesel generator building was tested to
determine if the horns could be heard above the sound of the
diesels whon operating. The associ ated warning light syttem was
also evaluated.
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The following docents relate to this issue:

a.

Natioma Fire Protection Associatiem Stasdart 12. *standard on
Carbon Dioxide | znstiushi g Systems' [IPA 12)

Fire Protection Mainee-s Nanbeek.. Section 18
TWA drawings 4M743-series eand 41U90- seri es

TUA memradis SO0 160321 601. dated larch 27. 1986 fram
|. L. Abercrombie to C. C. Eason

TWA memoradum LOI 860403 833, dated April 15. 136 tram
C. C. Mason toV. C. Drotleff. Jr.

Occupational Safety and Nealth Administration (OSHA) standards
contained in Chapter 29. Code of Federal Regulations. Pert

1910. Subpart L, Article 160 (29 CVI 1910. 160)

The requireets or performence standards for the C02 fire

protection system come from twm sources. linimuni legal _
requirements” for the systems provided at S90 ae.\\Ba are given
in OSHA standards 29 CFV 1910.160. Applicable requirements are:

a. Eftective safeguards shall be provided to warn employees
against entry into discharge areas.

b. Warning or caution sipns shall be posted at entrances into
and inside of protected areas.

c. System shall be inspected annualy.
d. Emergency action plans shall be established,

e. A predischarge alarm which is capable of being perceived
above ambient |ight or noise before systemdischarge which
will allow safe exit for employees before discharge shall
be provided. and

f. Automatic activation of the system shall be by means of an
approved fire protection device installed end
interconnected with a predischarge alarm
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muil. the OSRA standards supply miniam legal requirements,
the system are usually designed sod operated in accordance
with WFA 12, Section A-1-6.1 of WPA 12 provides the
following pertiment information:

a. *Altboagh carbon dioxide is only mildly toxic, it will
definitely produce unconsciousness and death wien
present in fire extinguishing concentrations. The
action in this case is more related to suffocation than
to any toxic effect of the carbon dioxide itself.O

b. "At carbon dioxide concentrations above 9 percent.
personnel uoul.d quickly lose consciousness. At
concentrations of about 20 percent, death would fol | ow
in about 20 to 30 minutes. unless the victim was
removed to'a source of fresh air. Recovery with
artificial respiration is usually rapid because of the
natural tendency of carbon dioxide to promote breathing.

Safety requirements are provided in IFFA 12, section
A-1-6.2 which reads as follows:

The steps and safeguards necessary to prevent injury or
death in areas whose atmospheres will be mde hazardous by

the di scharge of carbon dioxide nay include the follow ng:

a. Provisions of adequate aisleways sad routes of exit and
keeping them clear at all times.

b. Provisions of the necessary additional or ennrgency

lighting, or both, and directional signs to ensure
qui ck, safe evacuation.

c. Provision of alarms within such areas that will operate
imediately upon activation of the system on detection
of the fire, with the discharge of carbon dioxide and
the activation of automatic door closures delayed for
sufficient timse to evacuate the area before discharge
begins.
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4. Provisions of only outwd sw nging self-ciosing doors
at exits ftre hazardous areas, and where such deoers are
| at ched, prevision of panic hardwre.

e. Provision of contisuous alarms at entrauces to such
areas util atnosphere has bo restored to nmal.

f. Provision for adding an odor to the carbon di oxi de so
t hat hazardous atnospheres in such areas rnmy be
recogi ed.

g. Provision of warning asd instruction sips at entrances
to sad inside such areas.

h. Provisions for prompt di scovery and rescue of persons
rendered unconscious in such areas. This my be
acconpl i shed by having areas searched immediately after
carbon di oxi de di scharge stops by trained men equi pped
with proper breathing equipment. Those rendered
unconscious by carbon lioride can be restored without
pemanent injury, by artificial respiration. if renoved
quickly from the hazardous atmosphere. Sel f-contai ned
breathing equipment and personnel trained in its use.
and in rescue practices including artificial
respiration, should be readily avail able.

i. Provision of instruction and drills of all personnel
within or inthe vicinity of such ares, including
mai nt enance or construction people who may be brought
into the area, to insure tbeir correct action when
carbon dioxide protective equi pment operates.

J. Provision of means of pronpt ventilation of such
areas. Forced ventilation will often be necessary.
Care should be taken to readily dissipate hazardous
atmospheres and not nerely move them to soother
location. Carbon dioxide is heavier than air.

k. Prowision of such other steps and safeguards that a
careful study of each particular situation indicates
are necessary to prevent injury or death.

"Anzi ety" |ssues

The requiremer.ts or performance criteria for the anxiety
issue are less exact and defendabl e than those of the
hardware issue. The npst pertinent regulatory requirenent
i s OSKAs "generd duty clause, Section 1-201 of
Presidential Executive Oder 12196. Cccupational Safety and
Health Prograns for Federal Enployees. This section
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reoires that the head of each Federal aency " shall
furnish to mployees places an coeditions of mployment
which are free from recognized hazards that re causin or
likely to cause death or srwious physical ham."

MW |

The issues eddressed by this subcategory may apply at other OIUP sites.
The findings sad conclusions of the persomnel access and rain stem line
issues for ozmple. my have universal implications. Such aspects are
being addressed through the developnst of (C Standard (which are
generic documents for all of OUP) and site procedures (which are
site-specific documets).

The findings sad 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 for this subcategory are presented below by issue and
"subissue' where appropriate.

4 1 Accessibility Findints

Findings relative to the accessibility issue are soperated below
into the three subdivisions by which they were evaluated.

4.1.1 Personnel Accessibility
4.1.1.1 Discussion
Site-Specific Discussion - Watts Bar

Zlspection of areas such a the Reactor Buildings.
asnnlus. accmolstor roem, and val ve room
verified that the conditions described by the
concerned individuals ezisted. The following is a
sueiary of the findings by concern.

3-1S-841-001 - The noust of hangers installed in
the plant do have Sam inpact on personnel
accessibility to same ares. These conditions

must be taken into account when planni,. work in
these areas.
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IN-]5-746-001 - There is a large mt of

support bracin" installed is certain areas of
the plant. | oe oft this is "unecoesarr" since it
is required because of various nuclear safety
coanideratiems. The knon congestion within these
problem areas wnst be takes into acceunt when work
Planning is deme.

Z]-1SS1-002 and 14S-906-MOl - The reactor

building accumulatr reems are very congested.
Access to these awes is regulated, and work in
those ares must be planned in advance.

/145-519-003 - rt is true that there is only one
set of ladders to all levels In the annulus. but
this represents an inconvenience rather then a
safety hazard. However, on certain levels of the
annulus it is virtually impossible to wal k half
way around due to the amount of equipment or
because of containment stiffeners. In these

instances, local |adders to another level could be
added or some other solution to the access problem
implemented.

ri-8S-098-001 - The design of the plant did take
into consideration personnel access requirenments.

Howees. due to nmean factors beyond the control of
designoct, :'?veral area developed into very
congested places. There are also sne instances
where this evaowtion has deternined that
inadequate Consideration of personnel access
requirements has occurred. Such areas are more
congested than they should have been.

There are Occupational Safety and Health
Alministration (0SIM) Standards pertaining to
emergency egrses from occupied are"a that TV& has
been required to follow since 1980. A great many
of the areas cited in the employee concerns of
this concern group are not generally considered as
"occupied.0 Therefore, tbe OSIA standards should
not be applied to the"s wre*s. Kowever, personnel
access to various plant equipment is an obvious
operational requirement, and oeisting access in
several areas is far from ideal.

This access problem was recognized durieg the
design of the plant and certain steps were taken
to lessen its inpact. For ozenplo, aisle space
designations were added to the plant equipment



TIAm~C'IJLIEonmm. 310W im ;90700
ulZSMM5 Um : 2

FMIE 1s oF 45

drowimgs is 1977 (47V200 series. origimally issued
1971), and an access task trte wes formed to
improe access were possible. The access task
force has been respoasible for the additioe of
severL platform and chain-wheel valve eperators
to help improve access to certain equipment. This
task force continues to function.

Discussions with various designers involved in the
early part of the plant design indicated that
consideration of personnel access ws sot a formal
step of the design process when the desips of WO
was initiated. Those interviewed indicated that
personnel acceas was considered as a common
sense” or integral part of the design process.

But as the design progressed. equipment that was
sot initially anticipated was added to the plant.
Features such as redundant system operational
capability and additional nuclear safety systems
were added and contributed to crowded conditions.
The number and size of pipe hangers, support
bracing, and pipe whip restraints were dictated by
seismic design criteria and the concern (or
nuclear safety. These requirements ware revised
several times since the inception of the plant
design which required additional and larger
bracing. Adequate space for the addition of thoese
features was not always available is the euisting
design of the plant. Thus, masy artas of the
plant are less accessible than originally

plansed. la many cases howeaver, greater
attention to design couo4 have resulted in better
personnel accessibility conditions. The asnul us
is one case in point.

Access to the amnmlus is obtained fromthe 713
elevation of the Ausiliary Building at Reactor

Building azinuth 45. From there, a ladder
descends to elevation 702-9 inthe annals.

Access to higher levels is obtained by a single
set of caged ladders located between azimath 164
an" azimuth 1" . Design draowings of the
contaioment vessel (TV&contract 73CGI-75320)
show that the access ladders and walbosys were
provides as part of the original design. This
indicates that personnel access requirmemts wmre
being considered in the early phses of the design.
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O-mime. tbese drawings ad the Pertimnet TWA
drawags (48300 tr ouh 483407) shew that a

-h Nof “interfere !eewith the Walkwys were
ostablished early in the design phaso throu the
location of contaimntat penetrations. This
laidcl.: s that the design review of the's draungs
frm a personal access viewpoint gas inadsquate.
In additioan. them aW a significant somber of
isterftereaces betwmoe the vertical stiffening ribs
of the costainmt vessel sad the walkways. The
-ortical stiffenieg ribs a" the internediate
horizontal stiffening ribs without walkys do oct
appear on the TA drailngs. They wore addd by
Car during the detailed design.

The resulting access problem created within the
walloay s-,eces indicate that the contract drawings
also received inadequate design review with
respect to personnel access.

Findings/Conclusions

CGeneric Findi ngs/ Concl usi ons

The two issuse addressed by thts report are

substantiated. | owever, recofnition of
deficiencies within the design process has

occurred, and messures have been taken to ensure
t€at access considerations are part of the design
process. There are may plant areas wher
personnel accessibility is far from idesl. but
with proper precautions personnel can wort safely
in these ares.

Crowded conditions are not unusual round power
plants, and such conditions re often encountered
in other plants vithin the TUA systm and at other
utilities.

As menationed abowv, design personnel indicate that
access to various areas and equipment was an

imdividal consideration and not a forml,
docnent ed design step. The design process was
revised on newer plants that were planned after
Bel l efonte Nuclear Plant, with the intent of
providing better access to plant equipment.
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Such techaiques as three dimasiemal modelig were
developed and used to mianmize the accessibility
problnem in IAt plant designs. As a result of
the recenitiom of access as a formal design
consideration, Office of tgimeeriug Procedure
08P-6 (curreatly M 3.2). as issued in 1985.
cotaimes lime item check lists that isclude access
as a design input.

Site-pecific Fitdines/conclusions - watts Ba

While the design process has been revised to avoid
accessibility problems on future plant designs.
this does not readily resolve those problem8 at

M. The solution to accessibility problemis
often very espensive. The benefit from a single
improvement may provide little aditiomal safety
for personnel.

Since appropriate recognition of the probl emhas
been mase, steps have been takes to minimize the
hazards to personnel. Due to efforts Of the
access task force, improvements to access are
being evaluated on the basis of severity of
hazard. frequency of access, cost benefit to plant
operation, and similar factors.

The safety of personnel ‘'ortikt in cramped and
crowded reas has been considered by TMA
management.  Policies have bees adopted which
reduce the potential for personnel injury through
careful projob planning and by taking precautions
to prevent mishaps. Sucb precautions are a
requirmust of the TWA Occupational kal th and
Safety Pregrem Plan. Ue are implemosted in
plant procedures Suar as WE nCa-Ma

These plaut safety procedt-res require such
m"aour"s as (a) constant conication or frequnt
check-ia when working in confined or limited
access wre'. (M the use of the buddy system to
Insure that help is available It emergencies, and
() th wuse of personal protectl i e equipment.

rn addition. entry ito controlled area such as
the annul us and acuanelator rooms requires a

wittae work plan sad a rsdioogi’'-l waork permit.
Public Safety mitors entry into these areas as
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part .1 the pleat physical security clstroL.. Thus
smmral m res we is plus to me the safety

at Plat ~amp e Workift is | a y

kled the do” findligs. clle  porisn-mm

s within cartai arm Of the Plat is
difficult. ezisting site proceduresed Pelicies
laich recognise cad Mitigate this problom Wre is
Plac. Urk withis thee congested arow cm be
codcted safely by camndctig adequate peejob
planming en by following such esistiag procedures
MAd practices.

4.1.2 Purge Air Volvo findilgs

The issue as stated is not substantiated. The hazard
presented by the valve driag operation No little

potential of causing am injury. The valve's operator does
partially block a meblmy. bet egress pest this nave is
comparable to or slightly better thea other locations
vithin the anulus.

4.1.2.1 Discussion
Sitedpciftic Discussion - VWits Bar

Purge sir valve ?-FCV-30-S5 is a 2&-inch
butternly valve providted vitft r-emoe
operational capability by as sppresimttly
10-isch Ginecer by 42-icah log air operated
cylinder. A review of the filal safety
analysis report indicated that this valve
serves as the air islet for eshoustig sd
replacing the sir vithin the ranulus prior to
persoesel entry.

Discussions with Sqgm operetions persosrel
indicated that the aumulus is entered
approxsistely once per day during mormal pleat
operation and that it is sormally purged prior
to entry. This areais a concealed space as

" efin In WE KIC-Gla, cAd requires prejob
plming @ad a rdiological Work permit is
order to gain entry. In addition, public
sodety msiitors entry into and ct from this
lres.
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FIle" ingpeetm of coMb ivmstrrtOIM
alrt,edM vaLes is iustaem a a
SPa dit ame. Once w at ming ao wrry

A e coe e w m . MWt taw
wasse r nc s a rtbs be nr.

Md/olvo is install” a m, t melevaio
736 (emc. 11, nt oat m 3b Irau "bim
th wnit 2 secer bil~-dimnigmma , ™ eObtain
ac-ms to cbs vwrCmO mmerecim
egimn to be Lasta~lad, wifthim Me moWL-=.
28.-imc  wide" mace install"as eowry

eoter borizesral, sciffmins rib of tbw
comwoim strscture.

No eopratnLg cylinmdr ofee per sar vale
bangs saw vitkin cbs space.( cow NSLMp
located at eLemtkion 724. 6 imrbe t. witkin
shust 14 incbsecﬁ:cbs mb  surfaes. a
spce of ﬁrsm tely LU-<PsA  wide by
"4 inches b|g k rammiss; lists
verticsaiy-.rtested operster cyLizaec -d" th
wal bay railing.

ra order co pow by Ces wave em mst *suc
ad pass Wair Cks vale stem md *omen

thbe operacting cylinder me Mes Vovodless 'y

This reqaires stradling the eperaci cylinder

for a Abort period of tias.

The unit m ristallscion eC tis walve Ws
inspected me round te be .m tially
identical. The W-e ored cbe unit ems "Leg
is sligahtrless. congest@& becess et a
different conioguraion of tber @Wp 1Pin

4.1.2.2 FiadiigS/C4Mci-uies
Sice-Specific - Vetcs Sw

Obervation of the actual eperation of this
Vaolvo s so" on .linary 30. 1986. no vle
operator wings tbromp an arc of about 6
incbhs at Cbs Lower se of Cho cylinder. The
end of tAW cyliaker ml spmmroed wd in ne
directioe of travel on the sal | oy. soc eacroe
icts  Wuld be required fora crsfing Injury.
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Th 0 tw wvoy sow md pn-sded by a
maicable me. Evaoatioe of the

iintallatfimmied that this is the so ms
to be epct ed by the cyliadzr.

bDign perseim, iaicated that the valve is
Installed accocilu to design specifications.
but that amether erientation of the operatin
cyLigfr is possible. ower. this is not

likely to be of my sipificast bomfit if it
IS the esly actim takn withis the amulus.

ludcatims are that the valve will operate
prier to | VsMel eSy into the asualus.

Thus ezpinu to the mouin cylinder ii
uanlikly. Ibere is also a very low probability
that a ac le mv t of the valve could
Cmm a cruhiju or pinching injury.

4.1.3 Browm's Ferry gain Stem RIlief Vave Findings

A field visit to the work location verified that the work
is dome in a very crs- d aud crowded location. The
evidence frm past resovals et reinstallations of these
valves CinWs) is present in the form of battered a'd
defeoged pipe inuslation.

4.1.3.1 Discussion
Site-Specific Discussion - Brow's Ferry

These valves serve to remove excess pressure
frm the reactor daring, accident conditions.
They re located in the drymel awes of the
Seactor Building. The drywall is a
radioactive, very crowded amd often very hot
aea surrounding the reactor vessel. The
original desig provided a series of "jib
crams (pivoting boom type devices) for moving
beavy equipemat within the drjwell.

The iftS each weigh approsimstely 1350

pounds. Tho we preseontly removed tram their
installation by being lifted with a chain tall
or "con-along" cable puller. They are then
attached to a chain fall from the adjacent jib
cram. As one chain fall is released, the
other is taken in, swinging the Walve from one
jib ccom to the next. This operation is
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repeated several times (up to 4 times) until
they reach the point where they cam be ilosred
to the elcrstim belo, ThOe welleS can thes be
umed E" the drjmell ares for testing.
Thee ae thirteen man stem relief valves
that must be r ened fremeach reactor and
tested esch time the reactor is refueled.
Afte tedstita. the valves must be re-installed
using the sne process.

L' internal nAnndms, dated August 1. 1979,
on iUmed the work procedure as it is

esse. ltiadly still done. this m ran was
frm the outag& safety engineer at the time to
the outage director. Tho cocluding paragraph
of that mm A is quoted below.

Vith this area being as coaf lusd as it is. the
dress requirsmets (C-some clothing), and the
manner in which we are using the lifting and
hoisting devices, it is my opinion that we are
taking serious risk and the potential for a
very serious accident is great. | feel the
probleis should be looked into at the begisning
of the mext outago) so that sam recoimndation
and course of action cam be taken on this
matter inediately.

In apparent response to the safety engineer's
mor andum a Design Chang* Request (OCR
B-0C0-1579) was prepared to provide a monorail
with notorized hoist on the secoud elevation of
each drywall to move UfO's. It also
established a route through an orening in the
deck grating for removing and replacing the
Oifs from the drymll. The current rmwal
route is dowa a ship's | adder opening.

The OCR &e. ,d that this work 'must be
performed at the earliest opportunity.0 ECK
P-0717 was "sign"d to this DT During the
evauation of this issue, the engineer
responsible for 02U-P-0717 stated that
prelimnary design work had been dons but that
the detailed design had not been conpl et ed
since 'this activity was never placed on the
outage schedule Wd with present work items, we
have not bees able to work as a side activity
to have the design ready in advance of
implemestation.’
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rarview with former sad present pleat
msmagmt Persemmi offered. the opision that
ths job cn be daemsafeiy. But a - 0 -
dated Fensry 2, 1196 from the rweset

Ufety set ftire pr-otctiom supervisor to the
tMa plant Meger indicates Otbhetise sad
provides s-e history of the subject DCt. The
felemwig oe sone signtificat statemets from
that 0

the 0 ma ampoved ad schedul ed for
implometig em nit 3. cycle 5. modifications
bat mas deleted. It was put om the umit 1.
cycle 6, modificatioms liss but mas again
deleted. rt is ew scheduled for the unit 3.
cycle 6, nodifications list but. . .ss it
will probably be cat "Ms.

: .the renoval sad replacement of these
wolves i s presently perforned In a manser uhich

creates several serious potential hazard a*m
exposure to personnel ad eguipment. Severa
injuries ineluding lost-times have already
occurred from this operation. There is a
potestial for a fatality under the present
procedures. Evaluations of other alternatives
have not proves successful and it is believed
that this is the only solution to the problem.

. .the plant health ad safety comelttee has
identified this modification as one of their
top priorities for implementing. and the
modifications group who perform work agree that
it is areal serious problem."

This mamorandsm requested that the OCR be placed
beck on the nodifications list for unit 3. cycle 6
sad that it not be deleted Main from the outage
modifications. The hazardous nature of OUT
removal and re-installation wa substantiated in
Interview with the crafts performing the HSV
work, their supervision, a valve specialist
familiar with the job, and present and former
plant management. This serves to substantiate the
contention that the method for pulling the m n
stemrelief valves isan industrial safety hazard
that has been brought to the attention of TVA
management many times.
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A review of plant mdcal ecotdes ms uesble to
verify amy specific injuries associated with this
Job. 71e Uwe a muborof injuries that mwe
stated to k.  happend is the drp*U. A memer
of thbe i;¥eyui d"stated that injuries aed nser
aimss hd occurret.

The met ipressive or miss reported occurred
awo a cSbl puller slipped loose md pinned an
outage mrker betwme the IM being mwd mal a
pipe. Doe miter only sustained a bruise, but a
fatality or disabling injury could have resulted.

Fidiagts/Conclusions
Sit*4pecific Findingg/Conclusions - Brines Ferry

Bsed on the findings bove, the isum concerning
the safety of the current moth'd of removiag ond
reinstalling  tvs at UM is fully substantiatad.

Thirteen ISI~s are rwroved for testing and
subsequently re-installed during each™ outage.
This operation has bee" done at least fifteen (15)
tims. The original design did not provide
suitable mess to accomplish this job.

The design personnel interviewed indicated that
the monorail mould not ncessarily zolve all the
identified problem. Eves so, every person
contacted during this evaluation Agreed that tha.
present moth" is very hazardous. EV with the
moerail modification this will still be a
difficult job.

The evaluation of this MIloyee concern determined
that the hazards associated with this Job have
bees  ddressed only marginally . Dh failure of
TWA to work OCR 1879 into an outage Us indicated
that the Isecutive Order requirement to provide a
work place free of "recogized hazards has not
bees complied with. The hazards of this operation
have been recognized for a long time. gves with
this recognition, the only generally acknowledged
correction of this hazard has bees postponed meny
times.
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4.2 Stem Um Fiaos

ne "dse by this sectioe relstes to the tact that
occupied areas within the plant at M and SQK cmd at oter plant
sitéet) ?\re located is the vicinity ot the main stm lifts. ra the
- of a sudden ml sufficiestly large min stem line raptr,
signifticat dmage ad les of life is likely. Imww, the
canceras beout stm lira rupturesare met substastiated since the
probability ot such 0 is estrmely ramte. The coscern
abut the main turbime lube oil teak being close to control
building access dears is also not substantiated since the subject
doers ae locked ml will not serve as primary xits.

4.2.1 Discussion
4.2.1.1 Geo-ic

There have bae failure in stem piping at am
fossil plancs. One recost failure occurred at
Mojave Coal Pleat (Southern California Edisos) on
July 9. 1965. A 30-ioch reheat line carrying
stems at 1000 degrees Fahbreheit sad 600 pomuds
per square inch guoe (psig) sustaind as 1S-foot
log rupture along a mid line in a parties of the
piping located next to the plant's lunch rom.

The force of the blast breached a uwal betwees the
lunch room sad the plant's control room. Debris

damaged prt of the control rem sufficiently that
beth of the plat's sits wre Pt out of

comissios. em workers wae killed imediately
ad 13 others were seriously isjured. Four of the
injured later died.

go main stem line failures of this type have been
reported at a nuclear power plant. This is
geserally attributed r- the operating conditions
of the pipe. Fossil plent msin stem pipe operate
at temperatures of 1000 degrees Fahresheit sad
abeve. At this temperature, a property of steel
know as creep* becomes an important concern.
Steels will *flow' under stress at elevated
temperatures. After a certain tim. usually 30 to
50 years, the pipe walls becom thinner. minute
imperfections such as cracks will grow. and a
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failure will eventually occur. nhe mix stem
limes at S wre designed to eperae at no awe
tMen 1165 pets. but so bettw thm GU dogreas

dubrubeit, 00d will cMIttan as Mores hum 0.25 per
cut Mistr -, This is in the a Ose

uwe crenp bat poev  not to be a sigetificant
factwm.

Thur  have been afew failures of extratio steem
lines at ucler plants Which my ham contributed
tU coner ver mai  steem failures.

At Trojan MuJlter Pleat (Pacific am & Electric)
on Jamuary 9, 1962, the high pressure turbine
excractioo stem line to feodwater beater 5A
ruptured. relesing stem into the turbine
building. The reactor mas manualy tripped. no
819 1ledére reported hurt inthis accident.

At Ocome Nclear Pose Plant (on" Pas on iuue
28. 162. a four sguare foot rupture occurred ir8

24-inch stem excraction line. The escaping stem
caused burns to two wot ers who nr o hospitalized
ovemight uad released. Sme  plant electrical
eSqineet mas also damaged.

Both of these failures were attributed to pipe
wall arosiom.  Ertraction lines typically rum at

| oser pressures (050 psig to as low as 75 psig)
but with a 16 to 15 purtcer misture content whi ch
creates an erosion problem. UM min stem
limn will runwith so Mse thar Nn quarter per
cest misture (0.25}). Erosion related fsilures
similar to estraction |ine failures are not to be
espocted in these |ines.

Site Specific - watts Bar sad SequOyah

Areviewof the areain the vicinity of the
turbine iube oil tasks indicates that there are
two doors to the Control Building within 60 feet
of the min turbine lube oil tanks |ocated on
elevation 729 at M (elevation 706 at Son).
These entrances are equipped with sliding fire
doors and |ocked ad secured with caged exits in
accordance with security provisions. Thus the
doors in question will not serveo a' orual egress
to. or frm, the control building. The turbine
lube oil tanks wre provided with fire protection

in the event of an accident.
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Siam the deers arW met undmr heavy usage and fire
protection is Prvi ded. the issue is met

suest nt at ot .
TV& developed the "poe bI*W soPerty - pt in

1962 to reduce the in-reguired eoaeiCty ae&, and

wias the euity opeation rws efficiest. Thee.
secured areo  are collectively knem as the "per
block.a

After study, the deci si oies nde to locate a
personnel access Portal heme Colwms K & K and T-1
and T-2 em elevation 70 (elevation "S at SQR) of
the TurbiN ailding. This is a search snd security
check-point similar to as airport security station
whi ch regulates access into the pawr block areas.

This portal location is directly beoeath four 3-i nch
diameter main stem limes that carry steam frumthe
stem generators to th. m n turbine. At a later
date, the Secondary Chemical Laboratory was located
is a simlar location auder the stem lines on the
unit 2 side of the plant. This laboratory supports
chemical aspects of the plant's operation. Also

| ocated nearby is the health physics dosinetry
station and the secondary chemical lab (unit 2
side). There are also other "temporary” wort
stations located close to stwm lines which woul d
inst likely be involved should a stem line rupture
suddenly and catastrophically.

The postulated "worst casoe stesm line rupture for
the area of the portal wul md be detected within 3
seconds and the main steem isolation valves muld
close within S secondS. Thus, the Onergy release of
a mam stem rupture would be for a maziem of 8
seconds. The tenperature escursion in the vicinity
of the portal umuld be to a mazi smof 317 degrees
Fahrenheit while the mazi sum pressure on the portal
woul d be about 2.88 psig (over 400 pounds per square
foot). The hot stem released by such a postul ated
acci dent would severely ban or kill anyone inthe
area of the rupture, and would be of sufficient force
to dmage the portal.
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4.2.2 Ftindismg/Camc %06 SIms

4.2.2.1 Gensmec

4222

ne probability of the occurrene of acatastropic
ogjor stemLine ruptur at oe of TTA" sucleor

pleats i scoasite'rV to be highly inprobable.
Site Specific - Witts Bar sad Sequeoya

A forma assesnentof the hatords of the access
portal location performed for SN indicated the
probability of a pipe rupture is 9.18 x 10-9 breaks
for each owr of operation. This deturminatim is
based an the technique devel oped for the SF1
Probabilistic Risk Analysis by TWA aud the firm of
Pickard. Low. aud Garrick, ruc. (nuclear poenr
cousU taSts Wth estessive esperieuCe is
probabilistic risk assenest).

There is little doubt that if one of the stem lines
is the vicinity of the access portal shkold rupture
loss of life would occur. Noemver, this does sot
establish the validity of the employee concerns
comprising this group, because the likelihood of a
break is so mall.

Nevertheless . because of the concern for suclear
safety, stem lime breaks have been Siems serious
consideration even though the potestial for such

breaks is estrmely low.

The calculated chance of pipe rupture at M is one
in 108,932.502 for each hour of ezposuro. Few pleat
employees are esposed to the stem lines for mere
a' as hour a day. For those " Ployes spending 9
hours in the portal or mearby the probability of
death occurring from a pipe rupture is 7.34 x 10 -5
or one is 13, 623,978. According to risk asesment
sources, such as the International Comission am
3a-iological Protection, isdividual manmbers of the
public accept a risk of (10-6), (on is 1.000,000).
without any besitation. Since the individual risk to
access portal staff is more thea 13 1/2 times less
thna this *acceptability* of occurrence, employees
should fear the stem limes so more thaa any other
pleat hazard.

Tho access portal location represents as acceptable
level of risk.
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Cabes DiUtide FiulaiM

Cwbsa discd~e fir. petneti m systm ham oen widely used for

iy jree tkroogbnt -et njoe industries to estiangish flmable
liquid firm. gas fires. sad fires insvduih  electrically oenrgi zed
egipment. As sah, C0, fire pretectinn systns wr e the meatual
selection for several fire prtectiom applications at I. Sn. and
OGther WAL Pam  plants.

Therm tvo bsic graups of ctuce &bsat these C02 aYutS. M

Th. first gteuP is nainly aboet the "hrdm a issue "d involves
several suspected or actual deficiencies associated with the C ,

fire pnroction system Do second deals principally with an
saxiot" issue.  this anxiety my be the owerriding question i nthe
CQ concerns because CQ fire protectiom systens can pose a

threat of asphyxiation to plant amplayee. Te findings involving
the eight employe concerns neking up this issue ummsrized
below by concern group.

4,3.1 Discussion
4.3.1.1 GeCeric

Carbon dioxide is a naturally occurring, colorless,
orLe-ss, tasteless, nortoxic gaS. rn the
coacentration necessary for effective fire
suppression (usually = to nore than 50 percent). it
presents an asphyxiation hazard. Mst people exposed
to a concentration of 9 percent CQ |ose

consci ousness within a fewmnutes. If an
uncoascious person breathes a high enough
concentration of CQ for a sufficient period of

tims death will result. |If a C02 fire protection
system di scharges the potential for suffocation is
present until the gas dissipates.

The recmmendations of NPA 12 presented in section
3.3 we not legal requirenents. rwever, interviews
with TWA design personnel and plant fire protection
personnel . a review of the design draw ngs, and a
review of the design criteria of the carbon dioxide
fire protection systemall indicate that TWA
generally follow N'A 12 requirenents.
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4.3.2 Fiudings
4.3.2.1 Findings - Wt B3r ed Sequoayh

Since the timtiNUs relativ to the CQ fire
protection syal at M a' Saswde le lated,
tebo re discussed CallectiOly bem.

T -esceptions to Ktq 12 recmsdatioss were _
identified drng Migevaluatien. One esepti is
that several doers eopes Conter to the path of  ust
frm C0, -PCtScted acrees. This occurs at both Sf
and ML The other is that the alarm system in the
M Diesel Generator Building is inadequate.

°1taura" Issue

The findings for each employee concern dealing
principally with the CQ 'hardare- issue are

Summrized below by concern.

EX-15-022-001 - Intftviae with WB public safety and
OhN employees warting in CgS indicated that the
currently available breathing devices are adequate.
both in size and umber. Those CBS pers<mel
interviewd indicated that based on the tise required
to evacuate the area, the existence of al arm horns
nearby, the fact that firedoors are between the CQ
protected roems on elevation 708 and the esit
stairwells, additional breathing devices are not

I seded.

Demp tests r', t haw been conducted by the plant
safety staff indicate that CQ does not leak down

to this level in any appreciable mounts. Thus ample
time is available to permit orderly evacuation of the
CUS area even without the use of the breathing
devices.

13-85492-001 - Wintergreen odorizer cartridges are
removed only for pre-operatioal testing and periodic

pff* testis&. This is because the odorizer
cartridges operate throoe a fail-safe rupture disc
design that ensures that the oda: is released ay
time the discharge piping is chargedwith carbon
dioxide gas. ne cartridges wre teinstalled prior to
the system placing back into operation.
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0-5-91p-003 ad LUOM - A test of the &lam
steam in the dies genesra0 r bil dig n Decembr
11. 155 verified chat the alarm boens Comm not be
hr't  clearly over the englne moise. Based on this.
a PPon wa subs to replace the esistinm
wntm "l with a brighter system to " emc the
adi bl e alarm.

1-84-048-001 - There are so C02 alarm or monitors
in CU. Personnel in the CAS had trouble beari ng the
C0, alarns. Bcause of this, =malarmhoem has
sisc. been located in the corridor immediately
ostside the C&S.

" ASzectr |Issue

The findings for each amployee concern primertly
dealing with the amxiety issue are summarized below

by concern.

EAC-g5W03 - It is assumed that the CO, "hazard" on
elevation 669 at SQ refers to the 02 fire
protection system since no other sources of C02 are

present on this elevation. This system has been
desi gned in accordance with all applicable legal and

industry standard requirements being considered.
Several features for enployee protection are
incorporated into the systemdsign. In addition,
pl ant administrative procedures are in effect which
further serve to eumure the safety of employees in

this area.

W-45-004 - CD, alarms are one of the subjects

that are covered in General Employee Training (GET)
1.1 In addition, the slam system is tested
periodically so that employees who work in the areas
should be familiar with its sound. Such information
as this should also be covered in supervisory
orientation of the enployee. As part of the
operational policy, the shift engineer announces when
a CO; dunp has occurred. Baring any of these
sources of information, employees not fmiliar with
the sound of the CD alarm should evacuate any area
which is posted as being protected by CQ whenever

any alarm goes oOff.



WA M OM
Specrat rmoay

90700
ih UE | 2

FM 35 OF 4S

MIZ4 - Currst Policy at M is that the 002
system in the Diesel Ceneratior NOildins can be valved
eut uwbomeer wbmaever requested. Wter is permitted
with the C , systm in autmatic but omly ube the
safety of persemmel is not jeopardized. rt is the
supervisor's rmpemsibility to advise the shift
eftiNeer abenever circstances warrant the isolation

Of the C02 system.

The anity aspect of this elemest is a difficult one
to address. tokstry experience show that personnel
esposares to cO, gas do occur. Although may CQ
fire protection systems have been installed
throughout the comtry, there hawe been few reported
accidental deaths. Bat it is indisputable that CQ
in concentrations required for effective fire
suppression can canuse death.

Whether a) , fire protection systems constitute a
wrecognized hazarV depends upon the industry's
willingness to accept the potential for accidental
system discharges and resultant personnel exposures.
TWA has decided not to face this possibility.

Accidental discharges of C0, fire protection

systms. athough infrequent. have occurred. A
recent study performed by the Industrial Safety Staff
of the TMA Division of luclesr Services reviewad four
events where personnel mere inadvertently exposed to
discharges of CQ fire protection systm

(referenced TWA memorandom LOS S60310 801) These
re snumrized L 'low.

a. Sope Creks kcloar Plant, September 5. 1985

Ten tons of CO, gas from the fire suppression
syst mwas inadvertently discharged into the "A
emergency diesel generator fuel storage task room
due to a malfunction of the CG control panl.
Sixty eight (68) employees were affected. Twenty
one (21) were transported to o hospital for
treotment.

The failure was attributed to a short circuit in

the control panel caused by misture that entered
through conduit and conduit openings in the top of
the panl,
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b. Cat ma bNclear Pleat. Jm e, 1963

Darin a test of the Ch system for the 1A

diesel gemerator room, approuiately 6,500 poends
of CQ s accidently discharged. ~The release
ws  eamunmend since the al um bad been

di sconneted for the test. Thirteen (13)
persoael were affected. They were transported to
a hospital mad rel eased the ame day.

This discharge resulted taon as electrician

m stakenly roed the position of twm valves used to
valve out the system. As a result they were
locked in the "openu position rather than than
Oclosedo position. The system had not been fully
turned over to operations aud the electrician bad
al so overlooked the oprattio.s tags on the valves.

C. Sequoyab Nuclear Plant, September 26. 1978

While construction and maintenance activities wore
going on a simultaneous discharge of CG to all
areas of the diesel generator building occurred.
This release was unannounced and visibility
quickly became limited due to the discharge
Ofog."  All employees eventually exited from the
building, the last two of which col | apsed upon
e*iting. *ine (9) enpl oyees received nedi cal
treatment and returned to duty. One was later
hospitalized for the observation and treatment of
injuries received during the evacuation.

The accident wis initiated by the inadvertent
operation of an unprotected switch which opened
the master CQ, selector valve pilot vave
solenoid.  Mfanuel actuators to the local hazard
valves were mislabled resulting in the valves
being open which slimod the rel seva of the Cca
to the protected areas.

d. Brow s Ferry Nuclear Pl ant, lay 26, 1976

During a test of the concentration of di schar ged
CQ in the oil purification rooma simultaneous

unalarmed discharge occurred in the unit 3
computer room
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Me five employees uwo were in the cimpter room
at the timeexited upon noticing the C%

di scharge and notified the shift eugineer of the
incidemt. The incident subsequently resulted in
four (4) om*loOe. including aM assi stant plant
supervisor, and two section supervisors bei ng
overcome by %g. The four unconscious employees
were revived on the scene.

A partially open pilot valve on the local selector
valve to the computer room was found to have
caused the incident. Corrosion was found to have
prevented the valve from seating properly.

While all of the incidents ditcussed above
resulted in enpl oyee exposure of CQ, gas prompt
action, evacuation, and rescue efforts were able
to prevent any fatalities. £11 the incidents were
caused by hardware and/or operational deficiencies
which ware corrected. These incidents were used
in the Industrial Safety Engineering staff study
above to illustrate that CQ accidents are
predictabl e occurrences.

4.3.3 Conclusions

4.3.3.1

4.3.3.2

Generic

Carbon dioxide is an effective fire suppressant. |t
has several properties that make it desirable for
that use: (a) it is nonconbustible. (b) it does not
react with nost substances. (c) it provides its ow
pressure for discharge, and (d) it can penetrate and
spread to all parts of the fire ares. Since it does
not conduct electricity and leaves no residue, it can
be used n energized electrical equipment, computers.
and instrunoutation. |owever, since it does not
support [ife. its use within occupied areas can be

danger ous.

In recent years. other extinguishing agents such as
halon for electrical areas and ftom-water spray

system for oil fires have began to replace CQ.

Site Specific - Watts Bar and Sequoysh

This evaluation revealed that the exit doors from

seveeal areas at EQ and WB8 that are protected by
CO, fire protection systems open counter to the

direction of emergency ezit. This isthe case in the
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cempuotr roarmd the auxiliary instrinat roams in
the Coatrol Buildfug. eand in all four electrical
beard reems in the Diesel Genmerator Building. A
syst mdi scharge of CQ gas will result in a
pressure differential across these doors for up to a
minute. Because of this, these doors will be very
difficult to open for a period of time after rel ease
of the CQ gas. Unless enployees are well trained
and know what to expect, panic is very likely in

t hese instances.

In order to address the door problems, both plants
had issued DCt's to add abort switches in these

CG -protected areas ubich would interrupt the

di scharge. This would have allowed enpl oyees to stop
the gas discharge until everyone in the area could be
evacuated. The |-3N plant safety staff bad al so
comtieted to upgrade the alarm system in the BWN
Diesel Generator Building. However, these efforts
have been abandoned since the decision has been nde"
to replace the systems at both plants.

The SON Safety Staff performed a detailed study of
C0, fire protection systemhazards (reference TVA
mermor andum Sb3 860102 990). As aresult of these
studies SQ has requested that all CGQ fire
protection systems in occupied areas be replaced with
a systemthat presents less of a personnel hazard
(reference TVA menorandum SO0 860321 801). This
request included a reconendation that this be done
at all of TVA's nuclear plants.

The 15K Industrial Safety staff also recommended that
its CQ fire protection systems be replaced with

safer systems. Budgetsry approval of this has been
received as a fiscal year 1987 capital project. The
safety staff is inthe process of preparing a design
change raquest (DCR).

In response to the SQ request discussed above, the
Deputy Manager of Nuclear Power has directed the DEE
to solve the probl emof accidental CGQ discharges
(reference TVA nemorandum LO 660403 633). As a
result, efforts are presently underway to replace the
CQ fire protection systens at all TVA nucl ear

pl ants.
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S.0 COLLCT=V[ SIMhLFrC*aCE

The following is a discussiomof the collective significasnce assigned to
each of the issues contained within this subcategory. and of the
sebeargoryr as a whole.

5.1 Access fag-e

5.1.1 Personnel Access rssue

5111

51.1.2

5113

masagement | ffectiveness

anagenmeut has been effective in recognizing the
potential employee hazards associated with work in
confining and crowded plant areas at WO. Procedures
and polieOse are in place which, when followed, will
result in adequate employee protection from the
hazards associated vith work in such areas.

Employee Effectiveness

The effectiveness of enployees working in confining
and crowded plant areas should not be &A issue
provi ded existing site procedures and policies
governi ng access to such areas are enforced by
managenent .

Technical Adequacy

while there are no specific established requirenents
governi ng access (as opposed to existing ezit/egress
requirenents), the design process shoul d have

i ncluded formal consideration of personnel access.
When VWEX and SQO were designed, access consideration
was not a formal part of the design process.

Romover. this process nov recognizes personnel access
as a step in the design process.

5.1.2 Purge Air valve rssue

5.1.2.1 Managnont Effectiveness

Xo col lective significance assigned.

5.1.2.2 Enployee Effectiveness

No collective signifi:ance "signed.
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Techm cal Adequscy

The placement of this valve. which partially
obstructs a woal biy within the samulus, is the result
of a lac of adequate consideration for per-sonel
access during the ongoing design of systems and
equsimsst within the =Mmlus.

5.1.3 gain Stem Relief Valve Issue

5131

5.1.3.2

5133

lanagement Effectiveness

Management has bum ineffective in correcting a
knwm, hazardous work activity associated with the
removal and subsequent replacenent of these valves at
BFN. Even though the problem is wall docinnted, and
a generally accepted design solution exists, the
correction of the problem has been repeatedly
postponed. This contributes to the impression that
management is not concerned that the work activity on
these valves poses a hazard to employees.

Enpl oyee Effectiveness

The effectiveness of employees performing this work
activity is degraded due to (a) the existence of work

hazards. and (b) the inplication that nanagement is
not concerned with the existence of these hazards.

Techni cal Adequacy
Al though the design process contributed to the

exi sting problem since a known design solution has
been formul ated, technical adequacy is not questioned.

52 Rain Stem Lines rssues

S.21

ansagement Effectiveness

Managenent was responsible for the decision to |ocate work
stations near main steamlines wi,6ln the plants. Wile this
deci sion was largely unavoidable, they failed to fully
consider the enotional aspect of working near such large
stemlines. This issue could have been largely avoided by
showi ng enpl oyees facts concerning the safety of such stem

['ines.
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Emlorse Ettectivenes

so significant collective significance ws assigned.
Techni cal Adquacy

so col lective significance assigned.

Di oxi de Fire Protection System|ssues

Manageneat Effectiveness

i Managenet has been effective in finding and pursuing the
correction of |nown problems with the existing system.

Euployee Effectiveness

The effectiveness of enployees working in CG,-protected
p'ant areas is reduced due to fears associated with both a
CQ discharge, accidental or otherwise, and with the
potential for death such a di scharge poses.

Techni cal Adequacy

Due to the perceived dangers associated with this system and
to the fact that accidental discharges have occurred, the
techni cal adequacy of CO, fire orotection systens for

i nhabited areas is questionable.

Col l ective Significance - Subcategory Level

The col l ective significance of this subcategory has inplications at
other 09P sites.

5.4.1

Management Effectiveness

Managerment has been effective in correcting and mtigating
hazards associated with working in confining and crowded
areas and in dealing with problens associated with CGQ, .

Management has been less effective incosinicating with
empl oyeos. The main stemline issue reveals that enployees

were never informed that such lines pose no estraordinary

threat.

The issue concerning the SF3 main stemrelief valves.
however, is clearly the result of ineffective managenent.

Managenent has failed to provide sufficient attention to the
obvious industrial safety inplications associated with the
current MSIV renoval procedure.
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1ployre Etfectiwsmess
Cr éd crtoded areas within the pleat. wtether resulting

wholly or In part (rom the design process, impact employee

effectiveness. Comcer over werkang within CO,-PrQectst
areas also reduces enpl oyee effectiveness.

Techni cal Adequacy

The current design process. as opposed to that which existed
at the time WN, SON., ad an3 were designed. now includes the
reuiew of personnel access as a formal step. The other
issues contained within this subcategory reveal no
significant technical adequacy probl ens.

The conditions causing the issues of this subcategory resulted from

at least 15 years of design life of SQXK and 1MM.  Management

practices and procedures have al so caused or failed to correct some

of the conditions.

Site Specific - Watts Bar and Sequonoh

6.2.1 Access rssues

The following is a discussion of the perceived causes
assigned to each access-related issue.

Per sonnel Access |ssues

Some of the issues were caused in part by the design process
in place when W and SQI were designed. This process did
not adequately address personnel access as a design

consi deration. However, the majority of the issues were
caused by the continual addition of redundant systems, pipe
supports, and seismic supports and bracing which were beyond
the control of design. Personnel access was not as inportant
a consideration as was nuclear safety and plant operational
characteristics.

The procedure for checking for interferences was primarily
the *squad checkO procedure. This procedure allowed a
designer to route his design through other Usigners as a
means of avoiding conplications. As aresult, no one was
directly responsible for finding and correcting access
problems,
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There were a number of time th@ncumpletion of a design

msa rusked by the plant construction scbedale. Wem access
problem8 Uem discovered it ws oftern too late or too costly
to correct the problem.

6.2.2 Purge Air Valve Issue

This issue was cased by inadequate personnel access
consideration by the design process. A lack of specific
knowledge as to how and wbel the ias.  operates also
contributed to the problim.

6.2.3 Wain Stum Lime Issue

The issue concerning stem lines resulted from TWA's decision
to adopt the "power block concept of security. Plant design

dictated that the security portal be placed near the main
stem lines in its present location.

This issue also resulted from a lack of coinmnication about
the relative safety of such stem lines, counter balanced by
enpl oyee awareness that stem line breaks have occurred in
power generation plaats.

6.2.4 Carbon Dioxide Fire Protection |ssue

The issues concerning CQ fire protection resulted from
TVA's decision to use these systems at its nuclear plants.
The concern on the part of employees about the danger of
CQ as a fire suppressant arose because of a know edge of
accidents that have happened and the changing social
acceptability of this method of fire protection.

6.3 Site Specific - Brown's Ferry

6.3.1 Brown's Ferry gain StemRelief Valve rssue

This issue was caused initially by inadequate consideration
saout access by the design process. The prinary cause,
howver. isthe lack of action by TVA to correct a known,
potential |y dangerous york process.

7.0 CONIEFCTI VE ACTr ONS

No ienediate corrective actions or stop-work orders were initiated as a
direct result of this subcategory evaluation. go outstanding corrective
actions exists as aresult of any prior investigation of the enployee
concerns addressed by this subcategory report.
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Al t hough inadequate consideratioe was given to personnel access
considerations by the design process ftor V.. 83. mad Sgl. this process
has bees revised to require formal comnideration of perseael access.

O fice of Engineering Procedure 014-6 (currestly M 3.2). as issued in
I6S. contains line item check |Usts that include access as a design input.

Indeqguam cmnication betwees line managemest sad employees concerning
industrial safety issues is addressed by Corrective Action Trackieg
Docments (CATDs) within subcategories of the Industrial Safety Category
as follo:

A. Subcategory Report 90100. Mnagemnt of Safety.

CATD 90100-1. 5 9 mad 13 establish a Centra Safety Committe (CSC)
comprised of line maagemnt. CAM 90100-2. 6, 10 mnd 14 establish
various line management subcmmittees to the CIC. CATD 90100-3, 7, 11
and 15 establish a safety audit progrem. One of the principle purposes
of the CSC will be to cmmunicate and to improve the enforcement of the
industrial safety program by all line managers to the employees.

B. Subcategory Report 90500, Life Safety

CATD 90500-1 establishes a periodic safety bullentin to all employees
to inform them of site procedures. instructions, sad work practices

involving work in confined or hazardous plant areas.
The following is a listing of a problem identified ir a CATD.
7.1 Site Siectfic - Browns Ferry

Probl em description: The personnel safety hazards associated with
main stemrelief valve removal and reinstallation inthe drywal
area have been widely known by plant employees and management since
at |east August of 1979. |FE-DCE-1879 was issued to inprove the
safety of this operation. The inplenmentation of this DC! has been
postponed several times. Intermediate measures taken to safely
performthis job are largely unknown to those presently doing the
wor K.

Corrective Action Plan (CATD 90700-1):

Due to the addition of additional support steel, pipe supports, tail
pi pes, and other equipment within the drywel|l area since the issue
of DCR-1879. plant managenent feels that the nonorail addition may
no longer be technically feasible. BFI plant managenent will
throughly re-evaluate the present work practices for the renoval and
reinstallation of the main stem relief valves before its next
occurrence to insure that their job safety analysis covers extensive
prejob planning which include the proper equipnent and tools to
perform this job safely.
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|. Boyles

|1. Bruce

ff. Petre.

a. |._ Bruce ws the principal evalvttt of this subcategory. ()t Boyles and

Er. Petree assisted in limited aspects of the evaluation.
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"Attacwmgat A - Subcategory Smnary Table"
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