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TVA NUCLZAR PROGRAM REVIEW

We have reviewed the Task Force report entitled "TVA Nuclear Program
Review." We approve its recommencations and direct that they be
undertaken at once.

We believe that this report should be given widespread distridution
both within and outside TVA. We encourage TVA employees to feel
entirely free to discuss publicly the nuc.iear power and nuclear
safety issues.

.

S. David Freeman

. 2 i/

Rﬁchard M. Freeman
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This éraft report vas prepared by the special task fcrce Appointed Ty the
TVA Board to make recomzendations relating W T/A's nuclear progran iz
1ight of the Three Mile Island § fuclear Plant accident. The task force
members are:

David G. Powell, EIxecutive Assistant 0 tne General
Manager -~ Chairman

Ernest A. Belvia, Jr., Acting 2Jirector, Occupational
Eealth and Salety

£. J. Green, Chief, Nuclear Generation 3ranch

Carly.e Michelson, Principal Zngineer for Nuclear
Systems Analysis

Dz-eut 2. Patterson, Chief, Mechanical Engineering
rancn

Sue Z. Wailace, Chief, Planaing and Analysis 3ranch,
Division of Personnel
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Oa March 29, 1979, at the direction of the T/A 3oard, the TVA Genera. Manager
directed the TVA staf? to follow closely the Nuclear Rezulatory Comzissica's
investigation of the Three {.le Islané Nuclear Plant accident, to review
equipzent, design, procedur:s, and stalifin iz TVA's nuclear plants, and to

report its findings to the 3card as soom as possible.

As a result, TVA's nuclear program nas seen under intensive review to deter-
sine the lessons we could learn from tae Taree Mile Island accident, the cur-
rent status of the TVA safety progra= in light of those lesscns, ancé changes

whica could be made to improve the prograz.

Severa. iZprovexzints are recczmence

progra=. The most significant is the Jorzmaticn of an i:depenieii sa;EEE
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review sta’f outside tne power, coastructicn, and design organizations v*ich
—-#

has direct access to the TVA 3card of Tirectors. Another very iZportazt

change is to create a separate crganization fo» aucLesr zZeneraticn witila the
L s B i B e

O0frice of Sower to concentrate on its unigue problezs, and 0 genscaidate

- - $ oo~

nuclear engineering functicns into a new auclear enzineering
\33553—33-553_595155 organization.
el

!:.
0

nuclear salely

Sigmificant changes O the nucLear p.ant operator selection and sraining
¥ -

progranm are recommer .ed. Trese changes will require more siringent intelli-

gence tests in the recruiting of candidates, more intensive sraining over
M
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several years, and a ircre:sse in the salaries of soerators . & .eve_ it
—— ¥
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4., recognize the proie &l status OF the nuclesr plant operatir. Cur-
* ——

—— ————

reat operators and trainees will be reguired to meet the new standerd

Nuclear plant support will be improved Ty the recor=endation that aa e:erg;;:z

response tea:n de dispaiciaed to a plant experiencing &n ecergency <0 assist iz

canaging operations ané in ccmmunicating with other TVA experts.

Ixposures of TVA exzplcoyees to radiaticn iz nuclear piants will be reduced
with the recommendation that the current TVA lizit of 5 Fem per year e

lovered to 4 Rem per year.

Z=ergency planning will bde Improved with the reco=x ndation that contizgency

planning for evacuating or sheltering peop.e in tse event of a nuclear accident

-

e extended out to .U miles.

Severa. design cranges are recomuended in light of the Iiree Mile Is_axd acci-

dent whnieh will improve the safety of TVA nuclear p.ants.

]
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Guclear Pover Progrex

A. Nuclear Safety Review Staff

. l1ant Operaticans and Staffing

C. ineerizg Desigrn Staffing
o viffering Stall Cplaion

:je:ator Seseczioa, Traizing, and Stalliz
Suarreat Situatios:

A Selec icn and T:;;;i:a

3. taffing

secomzmendations:

A.. Selectics and Tralizin

l. Selection
2. Training

- Sts“""'

- ..‘“b
1. Emerzency lesponse Teax
2. ‘Cozication

2adiation Staniarés for Z=p.oyees

nuclear Poamt Design ané Cperatiicn
A. Desigz Changes %o Znhance Salety

1. Status Moanitoring of Main Line Process
Compcnent
Primery System Venting
Prizery Syztem Water Level loniterin
Advanced Core Monit or-ng for ormal Operation
Consainmens Iso.ietion
Sampling ané Bsdiation Monitoring Systems
Stuck-cpen Pressurizer Reliel Valve

O B ARV N S PR N

.

u
f,
w

s
B

’J

L L) L Ly D ) D

)L
4V ) HOO -3



T . A T AL I LA T T

c.

-

.9

wn
1)
w
3

)

Design Matters Jor Further Siuly -
Sreax Loss of Coolant Accidents

Operational Feedback

V. ZIZ=:ergency rPlanning

A. Evacuation Contingency Plans
3. Communications Facilities
C. Esergeacy Offsite Envircnmental Monitoring
D. Public Reporting of Problexzs at Nuclear
Plants
Appendix
Attacrzent
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ALY GUCLear pcwer prograt zust ce salety-minded. In TVA, the Offices of
Pover ané Zngineering Jesign and Ceastruction &re chargeé with tihe prizmary
responsibilizy for safety. The TVA 3card, however, bears the ulticate

responsibility for salety.

In order to provide the 3oarc with an independent review on salety, an
independeat safety staflf will be formed. Such a sta’f is needed because ther
is an inherent conflict between production cosis and salety concerms, gnd the

3card needs aivice frox experts wnose scle concerm is safety In oréer o de

sure that safety gets the nighest pricrity. This Nuclear Safety Review Stall

wvill repor: % the Board through the Manager of Zga il and Safety, and act

independent.y of the desigz, ccnstruction, and powver productica orgamizatiors.

In the 0ffice of Power, management of nuclear plants will be separzted sres
fossil and ayéro genmerstion =atagement, which wilil give the nuclear grograc

more iirect sccess to to0p =Zanagement anc rermit a greater exphasis cn safety.

In tae Divisicn of Iangineering Design, a new luclear Inglnesring 3ranch will

se formeé which will stresgtnen and give greater managenent emprasis to nuclear

-
-

inally, sta’f members with technical or professional views which differ with
those adopted by manegement will be able o go directly to th incdepencent

- -

Nuclear Sefety Feview Staff and the Icerd with thelr concerns.
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A. Noolear Sefatv Feview Stall

nature of the Issue:

uuclear salety questions should Dde revieved independently of the aorsel
engineering and operaiing d.visions of TVA, and this review must be incor-
porated into the decisicnmaking process. Assurance cust be provided that

questions of nuclear safety receive paralou + sonsideraticn over and atove

cost and schedule requiremesnts or operatiozal needs of the power sysiem.

Jecoz=eandation:
To respond o these needs, a Yuc.ear Safety Review Stalf will be estadlisned

~

withia the Office of Managezent Services. This sta’f will act independeatly
of TVA orsaniza:ions concerned with the design, coastruction, operation,
nd support of nuclear plants, and vill heve broad suthority to menitar,

sudits TVA's ;uc ear actiysties.

Its purpose will be to advise the TVA Scard on nuclear safety pollicy, report-
ing through the Manager of Yea.<h anc Safezy and tne General Manager, and
=c advise ani assist in making decisicns affecting the safery of TVA auclear

slants. The szall will make recommendaticns Jor changes to ennance tie

e Nuc.ear Safesy Review Staff will act independently 0 conduct onsite
inspections o all phases of TVA's nuclear prograx, and will bde staffed
adesuately o per.orm this funetion. It may call upon Other resources and

aress cf expertise within Health and Sa.e'y and other TVA organizationms.

JOR ORIGINAL

Lr'i,ubﬁ\ (“'*!l!hﬁ
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Specific functions of the luclear Safety Review Staflfl incliuce:

i. iIndepencient reviev of nuclear plant

2. Indepencent Tonit

esign.

(40

ring ¢ nuclear p.ant coastruction.

3. Independent monitoring of nuclear piant operstions.

L., Review of nuclear plant ex

sloyee T

B

avd.a-.ag

. Review of radiclogical exergency p.aas.

5
6. Peview and audit of radistion

or other plants.

8. Receipt and iavestigation of exp

adequately addressed by line men

The staff will advise tz

-%

Zealth and Safety) of its cpirnion as

7. Investigazion and review of oper

Ceneral Manager and Scard

rotection.

~imz events or incidexmts at TVA zlants,

LCyee ccncemms about safety issues ot

agezexs.

{througa the Manager of

=0 whether nuclear plant operations

shou.d be continued wnere itnere is an issue conce sning the immediate healzl

and safety of the pudlic or exzloyee

tion, operatica, and zonitoring of
stalf's purpose will de

independens checx on nuc.ear safety

e 8taff will consist of senicr UVa

of auclear plant design, construction, &aad

S.ltaNTS AS necessary.

auclear plant

+0 review Drc

n0= recuce in any respect the respossi-
<he ongoing licensing, design, comstiruc-
for sale operaticz. The

slems ani questions, and o provicde &

e, 2 ehaliw $wme?l -ped
HKX..Cles anc Thelr SpLaenens .00,

512’7 memcters expert in vericus aspecis

eratzicn. It may cal. upon con-

O
ol

- .

esu-ws 0F reviews anc recomw adations will bte
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reporzeé to the Board through the lManager of Health and Safety. ~reriodic
zeetings with the TVA Board will De scnedu~ed by the Manager of Healil and

Zafety 0 advise on the adegquacy of iIn overa.l nuclear salety prograam.

3. Plant Overations and Staffinz

ature of the Issue and Current Situation:

e Divisica of Power Production is responsible for oper tioa of alil TVa
power generati'n facilitles--nuclear, fossis, and nyéro. The Nuciear
Gereration 3ranca is ome sranch witnin the division. Tre fundazental
organization and =managexzext cof shar éivision nave act chazged siuce TVA
{nstizuted its auclear power Program. ILne nuc.ear progran has unigue zeeds
vhich =ust bg dealt wita in a nontraditional way, SO that nuclear salety

receives additicnal emphasis.

Reccomencaticas:
TVA will estadblisn a nev Division of lNuclear Generation within the 0ffice of

Powver, to rezove nuclear gereraticn frez f08sil. anéd nydro generation zanage-

mest and incresse tne nuclear progran's access IO TOP Danage=zent.

~nig new division will provide several opportunities IO increase thLe exmphasis
on safety througn stalfing and management controls, which provide the zost
direcs means Tor TVA to ensure the safezy of its nuclear plants. Qualifica-

-
-

tion requirements and compensation of nuclear plant personnel will de adjusted

-

to attract and maintain a highly sualified operating stall so that these will

m—
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‘Je the 208t sousgnt-alter pcsitions ia the cperating orgazizaticn. A detezi.ed

Ziscussion cn operator selection ind training is in Section II.

Additional management positions will De adseéd for better coverege on all
shifts at operating piants, and ad ivicnal engineerizg and menageZent personnel
will be required tc have training equivalent to that required for a sexior

reactor operator license in orier %o better understand the operating systexns.

A uniferm, computer-based nuclear plant cocuzint control systex for all plaxt
systems and cccpornents will De establisneéd whica will provide all levels of
plant supervision witkh im=ediate access 1o ianformation necessary for worxs

P.anning and zanagexent. This sysstez will te implezented at 3rowms rerry,

Sequoyah, Watits Bar, and Sellefonte Suclear Flants witiin one year.

A compiete, Eé:putc:-based nuclear p.ant managezent information system will
ve provided in each plant which will contain information suck as eguipzent
nistory records for essential salety ccmponents, zaintenance reguests for
all components, and radiation exposure records for plant employees anc areas.

Tnis will nelp provide an early warning systen for potential safety protlexs.

A piant services sectiicn il be estadbiisned in each nuclear plant IO Zatage
+ais system, perform poanning ard scneduling functions, and reliev: plant
cection supervisers ol routine aiministrazive duties. This will enhance

piant reliatiilzy, availasility, ané nuclear safetly ané provide the plant

stalf with an integrated, sutomatec sysien for managing the plant tusiness.
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Several of these syste=s will be placed at 3Srowns Ferry ané Sezucyan
immediately. The entire operaticnal suppert system will be Iin place at
1l nucleer plants by spring -580. A similar syste= will be designes for
<he Nucleer Gereration ceatral office to be cozpatiltle with the nuc.esar

Plants.

C. Eagineerin

Desizs Staffin

nature of the Issue andé Current Status:

TVA's design auclear safety engineering stalf has a xey role in ideatifyizg
and resolving potential safery froble:s during the detail design of TVA's
nuiclear plants. Thls requires very experienced engineers in systems ana.ysis
and interaction. With the size of the TVA nucleer program, this function

needs tc e expancded and recorganized for greater Danageze:zt ezphasis on cuc.eer

salety.

?e.--— mSaed am .
S8 SO e v P

The Divisicn of Eagineering Design will strengtien its nucleer engineering
afety activities by separating the appropriate nuclear engineering activities
ané forming & nev Nuclear Engineering 3ranch. ™.is branch will L& e responsi-
silizy for overa.l nuclea. safety of TVA's nuclear plant desig:n. Specilic

.8 ] > . s I3 - . - ; : -
atteazicn wisl be given TC maintalining a LABLLY cozpetent Ges.gn staif to

raview nesign and evaliuate salety issues.
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D. Differing Sta’f Ovinicns

sazure of the Issue:

Ivery professicnal and technical employee snoull De able to have his oI
ner professicnal or tecinical opinion neeré at a high-managezment level,
waen ae employee considers the issue significant ani the opinicc differs

{i.a 2 management decision.

-
-

£

rrent Sizuation:

3 |

F"

T/A emplioyees zay zake suggestions and may informally express éiffericg

cpizions to managezent. However, there nas Deel a need for clear expression

&
ot
O
o
'n
5
S

zse—ent that differing views are, in flact, encouraged.

Zecozmendation:
TVA will estaslish intermal proc.dures which will assure ‘he expression of

N

giffering professiona. or techanical copinions ccacerning substantive zatiers

tn2t may have potential impact on pudlic nealth or saléty.

TVA recognizes the value of differing views concerning substantive public
nealth ané safety matters. The agency's managezent believes that every
responsibie opinicn is valuiavle and intends S0 assure that such views are
reard and appropriately considered in all decisionmaking processes. TVA
encourages percepticn and voluntary expression of safety concerns associated
wish the design, constructicn, and operaticn of TVA auclear plants. nis

policy will e cormunicated to all empicyess 10 encourage their ccoperation and
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sarzicipation at all woriing -evels. Appropriate ineentives and pretective
=easures will be included t0o assure participation without fear of recrinilda~

tion cr retribution.

An employee may oring a concern O <re Nuclear Salety Feview Staff LT 1%

is not rescolved Ly managezent.
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~.e avai.abilizy of qualified ané experienced operating personnel 13 one of

tne xey factors in the safe oper tion of nuclear power plantis.

Selection,

+raining procedures, anc treining facilities Dust be adequate O provide

nigmy crained, competent operators.

Operator perforazence durizg the Three

Wile “siand accident demonstrated a need to review closely TVA's operator

se.ection and traizing.

Cuorrent Sisuaticn:

- : 3 ™ S s
A. Seliecsion and Traiihn
=

~ne se.ection acé training of TVA nuclear plant operators is a rigorous

process, extending over
of tra2ining is recuired
prograz until he or she
sraininzg and experience
engineer positicn. The

ing and experiexace.

severa. years. A Zinima of two ané one-nall yesels
feom the time a student operator enters the traizizs
can operate & resltor. A =minimum of five years of

is neecded before an opersior can nold the tcp sid

typical TVA shilt englineer ngs 8 to 10 years' train-

Candidates for TVA's Nuclesr Student Genera=ing Plant Operator progre= are
Test

recuired To e nigh school graduates anc taxe tne Cereral Aptitude

2attery. Tralnees spen

et

16 montns in classrocm training at .va's Pover

;'u‘, (i) 1N i
i IntHHSTH {121
ur\) IRV AN Y 3
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Producsion Training Center witih formal course work in physics, zathemat.cs,
crezistry, electricil and instrument tneory, ané equipment cdesign and opersa-

tion.

Zefore advancement to the lowest rank of assistant unit operator, tne student
sust devote six momths tO observation and nands-on experiezce in ihe suclear
piant. 3Sefore progressing © licensed reactor operator, tue student zust
spend 2 zinizmum of eight additional =ooths as an assistant unit operator azd
unéerso trainiag oo scphisticated, cczputerized comircl roo= izulators at

the Training Center.

~ya's Power Production Training Center incluces simulaters wnich replicate
<ne Zrowns Ferry huclear Plant and the Secucyad ané watts Bar Nuclear Flants.
~-e simulators offer realistic training for both nor=al ané exmergency plaat
conditions. Additicnal simulaters will De aided for TVA's cther zuclear

p.ants.

A aey Teature of the sizulator training is testing of trainees ol more than
100 ecmergency events that :ight oscur at a2 operating plant. This includes
eves=5 such as open relief valves, 10ss of coo.ant accidents, and failure of
varicus safety systems cr components. Secause of this in-depih training,
the cparstor net only -~earns 0 respond to these eventis, bus al.so0 deve.ops

a S.ndamental Kknow.edze ol the systexn penavier that assists in assessing 2



-

.-

. ————

.

o v — Yoo -

s o

ey

ey -

. ———————— -

Pt ANTRE SAMNETT TP TATD T A R T T

Juring this progression, the operator nct only =ust pass the Nuclear
3egu.atory Comzission exazinaticn Put a.so =zust successfully cozplete 20th
cral ané written TVA examinations. The TVA exarination includes non-nucliear,

salance-c.-piant eguipzent operation as vell as reactor operation.

Tre licensed reactor operator and senior reactor operator Tust spend two
veexs a year at the Training Center undergoing requalification trainisng.

The =ajority of this training utiliczes the auclear plant sizulsters.

Cperator trainees anid operaiors undergo ssychological testing at several
stages in their careers. Applicaals for the operator tralning prograc are
screenes for medical.y disquasifying factors. Testling is also done vefcre

tae operator's first licensicg exemingsion and every two years therealter.

o S22
B. Stafficy

vinimum stelfing oy licensed oper tors on eaca snift at Browns Ferry Nuclear

-
2lan: is indicazeé by the following tadle:
»
Units iz Oseratisn
Srif= Sagition Orne W0 Taree ™voe of XRC License
Shift Zngineer 1 1 i Senior Reactor Cperatilr
AsS3istant Shilt & P 3 Senicr Reactor Cperator
Zagineer
tnit Operator 2 3 - Reactor Operator
(i.e,, Contrel .
foom Operater)
* raveral éisciplines are representec in Tae IUPROTT stafs cutside the

conTrol room cn eacn shifry.

Qnmf) MRNE

g S e C R e 2
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m~-e tadie shows that in addition to an NAZ licensed reactor operator assi, =
+o escn unit and a licensed senior reactor operator in charge of the entir
slant, TVA requires an YRC licensed senior reacticr operator on each shilt

far each operating unit. This 's not an NAC requirezent.

=.is raview of operator selection, traizing, ard staffing saows that sub-

stantial improvements can be nade.

Taere is no provisioa for geztisg & teaxm of skil.ed professiocnals to assist

{n =ne control rco= at a plant iz the event of an accident, although a
esergency control center Is estaciisned in Chattanocga to coordinate respcuses
©o &r accident.

Seconmendations:

~A will revise its operator selection arné training -y imposing stringent
inte..igence testing, 3iving operators the egquivalent of 2 college education
- -

taroush an intensive tralning ProgTAm, providing go0d pay during training,

anéd paying sa.aries 1o operators that will aztract the best people intc the

b * o
A. Seleczioz ané Train ag
i. Selection

Tateliirence will Te strecsed a: one of the most important charact ristics
©f superior reactor operatlcrs. Intelligence distinguishes those winc have

mere.y memorized a series of discrete manual operations fronm those who can



sccres and instructor evaluatiocos of benavior while operating reactor sizmu-

’L tnink through a problem and conceptualize soluticns based oo a fundamental
)

op understanding of possidle centingencies.

.

4

§ i reliatle intelligence test will oe included in the selection screediig

. prograa. The General Aptitude Test Battery curreatly used predicts oaly

."(

:i» academic performance waile iz training. An intelligence test measures

r

4 bots academic aptitude and mcore fundamental ability. Intelligence test
¢

lators during training are the Dest predictors of actual control rocm

.-

» serformance.

” -

~ s

2. Trainin

~me student operator training program will be increased %o 26 months. This

P o T .
N o e T
. 4 ) :

wvill permit a more in-depth approach to academic subjects and will permit

H

each student to receive more nands-on experience in systex operation before

’

assuzing the responsidility of a skilled cperator.

e g

The prolonged formal classroom training, the reactor sizulator experience,
a~i cn-the-job training will provide the equivalent of & course of study

b e seading to a technical degree &t <ne college level. TVA will pursue a
long-range goal of having the operator training program accredited as a
srosgram culminating in a recognized acadexzic degree Or certification.
seecreditation is important to empnasize the rigorous course of study regquired
<o become an operator; recognize tne status of power operations as & profes-

onal discipline, and enhance the acility to attract highly qualified and
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=szivated candidates Tor the progra=z, suited to the signilicant responssdilities

tmes are asked To assuze.

A =are rigorous trainicg progral wiil e established for those se.2cted %G
aavisce 0 the Unit Operator (reactor cperator) level. This will require
=sre experience in plant operation with advanced training in electric
syswes operation; reactor theory; norzal and emergency plant operating pro-

ssiires; ané the interrelationships of temperature, pressue, and saturasioa

ints in the steam cycle. The time-in-gracde requirements for assistant

- =it cperators will De increased oy six moaths, from 8 months to 1k moatils,

-5 accommocdate these additional tralining and experience requirements.

Fresent regualificaticn training for licensed reactor cperaiors a=d reactor

cperazor cendida.es will De expanded to incluce a unigque simulator training

éavice for each type of TVA resctor. This will permit broader traiaing ia

reszondisg to suclear plant aszormalities and sccidents. Adéitionel class~-

-

roc= training will be regquired o cover new =ateria. being added o the

trzining program. Retestiing will be reguired.

ill s-erators and students in the training p-ogram will be reguirec to taxe

~-e hazic imtelligence test once it sTarss being used in the selecticn process.

s=s=ar zalaries will de increased 0 reflecs the more rigorous T aining and

"

rezgsting, and to reflect thec professicnal status of reactor Cpersators.

‘uny o the above recommendations ianvelve .Lador-nanagement relations and will

e nandled accordiagly.
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I= aééisicn to the personnel available at eac: plant, a proper response 0
an accident may also reguire geiting adéiticnal sta’f to the plant ané zore
effective communications vetween the slant and TVA experts in Chattancoga

ané Znoxville.

1. ZI=ar: ;acy Peszonse Team

—

~'A wio. estadblisn a teaz of skilled professicnals +raineé to proviie addi-

& -

fonz. zelp and expertise in the control room of piants undergoiig an accident.

Taese :ecp-e will De particu.arly veluable iz communicating with engineerss

e —

im Tmoxville regaxdéing specific problexs ani neeis at the pliaxt.

- Y T T AT GO A TR T e

A sevexn-passenger, two-pilol nelicopter wilil de vased in Chattanooga on

2.-hzur staniby equipped with nignt and fous-veal ner flying eyaipment <0

wiskly transpert a2 team IO the emergency gite.

- . - s -2

ALl nuc.ear plants will be eguipped witd nelicopter-lanéing facilities.

A sze_e%on duty teas will be oo 2L-nour ca.l. Each xecper, ineluding the

siles, will be equipped with radic paging devices. The skeleton teax can

” e | Y

te juickly located anc dispatcned to the scene W ithin four hours ty the
N — o

Sivisian of Suclear Gener:iion Imergency Tirector, while a more specialized

tezs is assex=bled. = nAnN AN
!

2. Zecmunicstions
The lagiological Emergency Plan provides Ior establishing a Centrel Imergeacy

faresa fenter in Chattanooge, at the outset of an emergency at one of the

A -~ .-

nat.e5r plants. Al area in the Zdney Building is currently usel as
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mrs will install a new coatrcl cent in tne Chattancoga office complex for

='A 3f7ices to be compieted in the early 1960's. This will include tle

1z-est co=munications equipment for both intermal TVA and external coz=unica-

L

icas, with redundant equizzent for comzunicating with each nuclear poext.
Ln ezergency comzunications ceater wiil alsc be established iz the TVA
sffice cozplex in Kaoxville which will provide full access to all personnel
ami inf.rmation in the Xnoxville area. Upon nctificaticn of an sccigexnt,

a susport tean frcem the Division of Zngineering Design will te assextled

-2 23,.8% the plant and the emergency .:Mmnter in Chattanooge.

Szerator selection, training, and plaat st affing will be indepenceasly zoni-

-2reé and reviewed by the new Nuclear Safety Review Staf?

-
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III. XADIATIUN STANDARDS FOR EMPLOYEES

NYatuse of the Issue:

Zxposure of empioyees to radiacion while working in TVA nuclear plancs
is of vital concera to TVA. Fr-udent and safe operation of these facilicies
demands that =».1 radiation exposures O exmploye :s be xept as low as reasoa~

ably achievable.

Current Situation:

TVA i=o. - a limitacion in 1977 for its employees which is substantially

zore s:tringent than that required by the NRC. Under the curTent TVA limitation,
a5 TVA amployee is permitted to receive 3 dose ia any one year greater than

5 Re=. By cgn:ras:. the NRC standard permits an employee under certain circ-
cu=stances :o'?cccivc up-to 12 Rem annually. TVA makes a strong effort ©o

- -event an employee from receiving the full 5 Rem, and no employee has ever

reached the TVA standard of 5 Rem per ye~T.

—v: has a formal program to keep radiation exposures 0 employees as low

s reaso: ably achievable. This program includes:

L. Assurarce tha: & .uipment and facilicies are carefully designec o
raduce exposures.

. Use of good adiation r~rotection standards in plamning.

DAAD |
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1. Use of proper equipment b’ qualified, well-trained personanel.
4. Lse of a formal employee suggestion plan which encourages all exzployees to

recomuend ways of doing tasks to reduce radiation exposures.

The recent reorganization of TVA gives the Director of Occupational Health
and Safety the respoansibility for assuring that employees are protected
froz job hazards, including radiatiom exposure. The director estabdblishes
szanzards and conducts indepandent compliance auditcs to assure that manage-
zant and employees remain sersitivi to e need to ainiii:c exposure. Tais
new organization will significancly improve the effectiveness of measures

t> control and reduce employee exposures and ccncentrate attention on occupational

safety issues.

Jecom=endation:

TVA will limit exposures of TVA eumployees to & Rem per year, a reduction
of 20 percent from the curvent TVA lizmic, and below any standard deing

consicdered by NRC.
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IV. NUCLEAR PLANT DESIGN AXND OPERATION

The accident at Three Mile Island on Mareh 28, 1979, began with a malfunction
that might be expected during normal operation of a nuclear power plant--

a Loss of feedwater flow  But a series of other event: including a stuck~-
open relief valve and subsegquent operator actions quickly turned this

racher common operat:ag malfiunction iato a much more serious problem.

The accident raised a number cf spec’fic concerns about uyclear plant design
nd qpcra:ing procedures that should be sacisfied in orcer to assure that

=VA's nuclear plants a~e designed and operated in the safest possible manner.

At Three Mile Island, auxiiilary feedwatar valves that should Lave beex open
were closed, a fact :ha; adequate system status sonitoring equipment would
mcre c.early disclose. The plant operazors, iaced with an accident that
=acd not been adequately described in their training, were forced to rely on

< -

as=ruzents which did not give a true picture of what was happening inside |

.
-

the reactor.

The operators had no imitruzents ©O indicate the level of water inside
the reactor vessel. There was no means for measuring the water level in

:se bSasement of the containment building. There was no way ©o sacp.e

A
(a-rw.fhﬂ@xk*gﬁ
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radiocoactivity levels inside containment. To further compound the provlem,
puzps were activated to remove radicactive warter from the containzent build-~
ing to storage tanks in the auxiliary building, an acticm which ultizmately

led ro the release of radioactivicy to the environment.

The ability to communicate internally and with the public was inadequate
following the release of radicactivity offsite. A better means of providin
inforzation to the public concerning status of the plant, informationm on
: Géicactive releases, and other “rital zatters in a tizely aand efiicient way

is required.

Otaer questicns arose. During recovery from an accident, how do you vent
the reactor system so hydrogen can be released and the system refilled
with cooliag water? How can information displays be improved to permit

the cperator to deal with . wider range 0f accident conditions?

/A nad addressed many of these issues prior to Three Mile Islané. 7TVA has
alreaady considered problems of:
{. che operator knowing water level inside the containment building (not

the reacctor itsell),

-

capabdilicy to adequately Jispose of aydrogen inside containment,
I. acequacy of the feedwater sysiem, and

L. the availability of the pressurizer heater following an accigent.

These problems have all been previously considered by TVA and resolved by

desiyn features some of which are unique O TVA plants. No furcher changes

are needed to satisiy these concerns. The appendix details actions waich TVa

‘ 7, ,.3 W( \"‘\P "‘\[.‘t
oAl ARIGINAL
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taken on these items, and reflects that TVA has long been involved in nuclear
sower and has never hes'tated to exercise independent judgment for safety in

the design of our plants over and above the legal raquirements.

Ia fact, TVA has been actively involved with nuclear power since the early
1950's, when a nuzmber of engineers were assigned to ongoing nuclear develop-
ment and commercial programs at both U.S. and foreign installacions.
Coincidental with TVA's first nuclear power commitment, 3rowns Ferry Nuclear
2.ant in 196€, many of these engineers returned to TVA engineering and operation
orzanizacions to provide the nucleus for TVA's staff. This experience has
assisted in the development of many featu'es to improve nuclear plant safety.
The appendix identifies a nuzber of these.

‘Rvertheless, the Threc‘uilc Island accident did reveai addictional matters
wnere TVA plant design could be further improved. Wwork by the TVA staff pocints
out that because of fundamental design differences between boiliang water
reactors and pressurized water reactors, the Three Mile Irland sequence of

éveancs cannot be duplicated at 3rowns Ferry.
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Ser fivs:c concern was the plant already in operation--Browns Ferry--which is
< 35iling water reactor (EWR), as contrasted to the Three Mile Islanc Plant

wnich 18 a pressurized water reactor (PWR).*

s.r mext BOst izsediate concerns were Sequoyan and Watts Bar, which are
.i=3st completed. Several features of the Sequoyah and Watts Bar plaats
wnizn help preclude and mitigate an event sizmilar to that at Three Mile
s.anc are:
i. =ore water in the primary heat sink (the steam generators),
2. aaticipatory signals to trip the reactor following secondary
svstenm malfunctions,
I. =ore recundanc’ by having four steam generators (Three Mile Island
nas two) ic o primary heat sink,
. additiocnal ih:icipataré signals to the backup water supply (auxiliary

feecwataer system) for the steam generators,

|

3WR reactor systems are direct cycle - do not have steam generators.
tw}'s, such as TVA's Browns Ferry Muclear Plant, loss of feecdwater will
and isolate the reactor vesssl, ané makeup water is provided by either
wo aigh-pressure injection systems. In the unlik:ly event of both
sa-pressure iniection systems failing, the reactor z=ay be depressurized
7 venting steam through mulctiple relief valves to a large steam condensing
¢3l (zorus) in order that one of several diverse low-pressure injecticn
3%azs may be placed into service. The reactor may be aaintained inceii-

- .

‘taly in this condition with no adverse effects.

wor O
"

i a1 e

4
-
-
-

!

% P2 slants, the steanm generators serve as the primary reactor heat sinks.
:ﬁ?e::re, loss of main fe-iwvatev ané auxiliary feedwater deprivas the re2acior
* lts main heat removal path. Sequoyah anc Watts Bar Nuclear Plants are

. zfessyurized water reactors, with a diffarent vendor (Vestinghouse) than

;:?eo Mile lsland (Babcock and Wilcox). As in all TVA plants, the seconcary
‘Stems were designed by TVA.
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w
-
g

auxiliary feedwater system, and
§. prizary containzent isolation upon initiation of high-pressure

safety injection.

Procesures at Sequoyah and Watts Bar ensure:

1. proper alignment and availabilicy of eritical systems before
Tesctor startup,

2. aieguate cperating inmstructions and training to ensure operater
recognition of, and respomse IO, abnormal conditions, such as
to0ss of heat sink, primary system depressurizationm, and natural

sirzulation cooling,

“

apsropriate conditions to prevent accidencally pumping radioactive
wazar out of primary containment, and

4. gonzrol 2f hydrogen inside comtainment.

In view of these features, we believe 3rowns Ferry Nuclear plamt can continue
¢ czerate, and fuel can be loaded into Sequoyan Nuclear Plant and operation

com=2-2ec on the basis of the current design of the plant.

-~y

VA =23 felt it essential, however, to review all TVA nuclear plants even
dev:n: che ongoing activities of NRC, she vendors, ané TVA's continued

litensing activities with INRC.

Tais scction of the report discusses a numbder of design concer=s, and TVA

rescmcendations for actien to improve safety.
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 The cesign issues considered are:

2, ?Prizary systez venting

-3, ?rizary system water level monitoring

4. Advanced core monitoring for normal operatien

. §, Comtainment isoiatlon

7. Stuck open pressurizer relief valves.

Tor tne reader's convenience, a simplified

i:2: water reactor is attached.

“ §. Sa=pling and radiation monitoring systeas

" {. Scatus sonitoring of main line process components

diagraz of a typical pressur=
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A. Design Changes tO tnnance Safety

The following design changes have been under comsideration DYy TVA for some

tize and will be implemented as indicated.

1. Status Momitorin of Main Line Process Cocponents

Nacture of the Issue:

. a <7 \0N \ I
2 ,'”","'T .'"“‘- ' ' 18! .i““\ M
Carzain valves in the feedwater syste ;fdththlﬁ?hﬁll ZEL!WIHQPSQ piact
i1 | \ \ i e o A .
U LA RS IR o W W
vere closed for several minutes during the accident pefore the operator
Secame aware of the condition and corrected it. This situation highlighted

a neec for better status monitoring and informaticn display for the piant

operators. 1VA has been acutely aware of this aeed for several years.

The operator of a auclear plant must be sure that safety equipment 1is ready
for operatior whed it is required for esergencies. 10O assist the operalor,
ecuipzent for monitoring the status of plant systems should be provided.
This ecuipment should provide a display of informacion in the main control
room which keeps the operator informed of the status of plant safety

systems.

The desigr «f all TVA auclear plants except 3rowns Ferry already includes
digital computers that are used to momiter the process status information
froz piant safety systems. These computers use television monitor-type
disp.ays to provice systen flow diagrams :o show the status of main line
system components. The use of computer technology makes it possible

-

safar

20 srevide a great deal of data on concise displays to the plamt operater.
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For exazple, the status monitoring system at Sequoyah zonitors approxizately

600 status points in each reactor unit. The operator is warned of an abaormal
condition by safety system status lights, acnormal indications on the TV

sonitor diagrams, and by alarz messages on the computer printout.

The system automatically informs the plant operator of the tize remaining
to restore a safety sys“em to service. The computer also determines if

sore than one plant ssiety system is affected by a single component being

sypassed or inoperative. AR
NN\ \Tﬂ NADANAAONND M0
:;"Jilll"l‘f'."f(‘ .('1 '”‘"' :';0:""‘:l
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Recormendation:

~vA will add more status monitoring poimts to monitor adcitional components
on those safety systams that are required to operate immediately after an
accident. This additional monitoring should provide further assurance

that tne flow paths for emergency core cooling will be availabdle, if needed.

At ~VA's operating muclear power plant, 3rowms Ferry, TVA will consider

-ra

n2se cesign improvements which are feasible to implexzent on an operatin

-
-

n: and that will enhan:e the operator's ability to quickly determine th

stacus of each safety sysctem.

i=srovements at each plant will De accomplished on the following timetable:

arswns Talry - proposed improvements will be completed at the
next refueling outage after July 1, 1281

?*:uoya; ) - the expansion will be complected at the firsc

3133 ar ) refueling outage

-¢i,efunze )

jéfisv;;le ) - the expansion will De completed by issue of

‘hizes Send ) operating license

te.low Creek )
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3. Primarv Svsctem Venting

Nacure of the Issue:

* the reactor vessel can become SO low

1¢ a szall break 1 leak occurs in the primary reactor coolant system

which results in a net loss of coolant, gases will accumulate in a void

ac the top of the reactor vessel and other high points in the piping. The

voids will be filled with steaz and/or noncondensible gases (probably

hyérogen). If the accumulation is sufficiently large, the water level in

shat circulation of water is izpaired.

Venting of these ;ases from the reactor vessel, pressurizer, nd nigh points

ia the piping may be importamnt o assuring continued heatl removal and aiding
in refilling the primary system following certain types of accidents, such

as 3 loss of coolant accideat from a stuck=-open relief valve or a very small
pipe Dreak.

Curvent Situaticn:

Steam and gas accumulations were not cansicered to be of concern before

the Tharee Mile Island accident, Syt the guestion is being reinvestigated

ty the NRC andé reactor suppiiers. TVA coes not now nave primary systex

venting capabpility.
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Reco—eancacion:

TVA vill provide the capadiliity to vent the reactor pressure vessel, tie
sressurizer, and high points in the primary system piping of each pressur-
ized water reactor plant as a precautionary measure and as an extra margin
of safety, even if it does not secome an NRC requirement. The detailed
design will vary from plant o plant since each nuclear steam supply system
veacors' primary system designs are different. However, the generali venting
capadility will provide that 41l venting operations will be conducted by the

operatar from the control room, anc the vent sysiem will be designed in

- aceordance with standard safety system design practices.

These improvements will be made as follows:
Sequoyah Unic 1 = Dy end of second refueling

Sequoyan Unit 2 ) 2 r Ja T )
Wacss 3ar Unics 1 and 2 ) by end of firet refualing

tei.efonte and Yellow Creek - sefore operation
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1. Prizary Svstem Water lLevel Monitoring

.
Nature of the Issue:

It is essential to maintain sufficient water in the reactor vessel to

xeep the reacter core adequately covereé during anc after loss of coolant
accidents, including accidents such as those caused by a small pipe break
or stuck-open relief valve. It also is important that the reactor operator

be aware if water level in the reactor vessel is decreasing.

Current Situation:

There are no indicators of reactor vessel water level available to the
operator in the control room for pressurized water reaciors. Before ti
Three Mile Island accident, the slow loss of water level had not generally

been perceived as a prodlem.

Recomnmendation:

To meet this '.eed for vetter information comcerning the level of fluid in
tne reactor pressure vessel, TVA will proceec with the design :nd installa~
tion of level measurement arrangements for all of its Pressuri.ed Water

Reactor plants. Such arrangemencs will provide redundant instruments that

will measure water level in the reactior vessel down to the bottom of the

a0t .eg piping. This measuremen will be adequate te detect formationm and

growth of a large steam and/or gns bubble in the reactor vessel. It will
Se sufficiently accurate to provide guicance for the plant operators during

cercain abnormal situations such as a very small pipe break or stuck-open
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crelief valve resuliting in los- € coclant. Level indication is already

provided for boiling water Ieactor plants, including Browns Ferry.

A Teactor pressure ve- .ater level indicator will alleviate concerns
acout misleading pressurizer level indicacions which mignt develop during

such apbnormal situations.

Desizn of a level indication system will be completed for Sequoyah and
watts Bar planc Dby November 1979. If NRC approves the TVA design early
ia 1980, the i: stallation will be completec as follows:

Sequovah Unit 1 = Dby end ° firsc refueling outage

ALl other pressurized water reactors =~ prior to initial operation

“azil direct reactor vessel Jevel indication is provided for Sequovah

Caic safe operation is permissible becausa safety injeccion will be

initiated by low pressurizer pressure signals regardless of pressurizer
tevel. Applicable imstructions will also require manual inictiationm at

tne same actuation setpoints.

Crerating iastructions and training will alsc ensure that the operators
i3 ne: override automatic operations of the engineered safety features

éxzeps under certain circumsiances. wnen continued operation of the

-

chiincered sa‘ety features wil® result in unsafe plant conditions, oper~

11274 may stop operation. When the plant is clearly in a stable coatrolled

l2te unc engineered safeguarcs are no lenger required, they may be stopped.

e

v

12 acuition, the detailed imstructions anc implemencation will be careiully

*eviawed by SRC before reactor ocperation is permissidlie.
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4. Acdvanced Cecre Monitoring for Norzmal Operation

Nacure ¢f the Issue ané Current Situation:

A large amount of information in the process computer of the 3Zrowns Terry
Nuc.ear ?lant must be assimilated and assessed by the operator during doth

nor=al operation and anticipated transients. This iaformaction is met readily

. HEE .
£ ———— T Y

available in a usadle form. Because of fundamental design differences, this

same sroblem does not exist in pressurized water reactor piants.

-
gy - S—— -

e

Reccnréncation:

A . el By
W e T — A § -———.

An acdvanced core monitoring system will be addec to assist the operator at

3rowrs Ferry Nuclear Plant during both norma. and abuormal operations.

Tnis system will assizilate information about the status of the reactor

core. 1t will provide in.a nore useful format informacion.oa core power
disczrisution, coolant flow disctributionm, thermal limicts, water lsvel,
wacer temperature, pressure, and qualiity. This information will be dis-
siayed in a digested form on 3 video screean ia th. control room. Tais
ecuipment is inciuced in the design of the Hartsville and Phipps 3end

Nuc.ear Plants. It will be acdec to a.l units at Browns Ferry within

ene year.

-yl
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§. Containrent Isolacion

Nazure of the Issue:

NYuc.ear plants are provided with a tignt containment building which com=
pletely enclioses the reactor and reactor equipment. Its purpose is ©o

srevent escape to the enviromment of any radiocactivity which might be

released from the reactor system following an accident. This requires

taa: a.l openings wnich might provide a way for radicactivity to escape

are wutomatically closed (containment isolacion) following an accident.

—.is closure takes place as a result of accident conditions being detected

sv instryments. During the Three Mile Island accident, however, radicaccivity
¢ii escape through the containment structure inco the environment, indicating

c=a: a review of containment isolation should be made.

excrént Situacion:

VA has reviewed the primary containment isolation system design features

af izs operating nuclear plaat (Browms Ferry) and plants under construcctiocn.
‘s essence, every piping system through the containment building wall is
srovidec with two separate bdarriers (i.e., it is sealed with double-gasketed
{langes or has two isolatiom valves in series in the line). [Isolatiom vaives
‘= series are closed automatically in the event of certain abnormal condi-

:.oms imside the containment. The valves in series are operatec by separate

n.owendent power supplies for redundancy.

Tiv valves and the containment as a whole are testad at high pressure

fere ozeration and periodically thereafter to verify .-ak Z.ghtness.
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Tor aii VA plants, the containment automacically isolates om high pressure
isgiie containment. The high pressure is caused Dy the release of steam

an: gases into the containment £rom rhe reactor.

At a.l plants except Bellefonte, the containment also isolates when an
acciient signal is received to operate emergency reactor core cooling

svstems.

AT a.l plants except 3rowns Ferry, +f the signal that initiated emergency

sore cooling returns to normal and control circuits are reset to normal

3w the piant operator, the containment remains isolated.

fhecom—encations:

iz 3eila’onte, changes will De made to ensure containment isolation when

an accicdent signal is received to operate emergency core cooling systenms.

erry, changes will de made o ensure the containment remains

K
"
L)
"
O
%
4
.
ha |

i3o.azec if the signal that initiated emergancy core cooling returns CO
=2r=2. and the contral circuits are reset to aorzal by the plant operatior.

Us1il :nese changes ars made, operating procedures will ensure containment

2 34i.piancts, TVA will add detectors which automatically close the iines

wn.:m carry radioactive water from che comtainment building (which houses

. r2aczor) to the auxiliary duilding, when high radiacion is deteczac.
.<ie lines 20 to the floor craim sump ané the reactor coolant drain.
'y ceasy

~

ve will prevent accidentally pumping hignly radioaccive water

*i.ue m~ontainment, and thus preserve containment isolation.



The scnedule for this work is as follows:
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6. Sampling and Radiation Monitorinz Svstems

Naz:ure of the Issue:

Tollowing an accident in wnich fuel damage occurs, the primary system
water and water and air in the containment may be highly radloactive.
The sampling and radiation monitoring system must provide information on
racioactivity levels and other information necessary for the operator to

understand the postaccident plant conditions.

The sampling system should provide the capadbility for obtalianing post-
accident samples of (1) reactor coolant, (2) water in the containment sump
ar residual heat removal system, and (3) containment atmosphera. These
samples should be obtainable with acceptable radlation exposure to the

a%¢eraior.

Cerrert Situation:

There are no NRC requirements to provice sampling capability following g
acc.denz. However, improved designs can provide sampling stations which
37: accessidle cduring a degraded accident conditicn* without subjectiag the

TSeTatior 1o excess.ive exposure.

4 railation monitoring system should also be capable of monitoring the
..%2.0n levels inside containment with a degraded accident situation.

.4 % a0t A4 current requirement, but it can be accomplished.

Lmn.tion cesceribed in NRC Document No. TID 14844,
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TVA will place a radiation monitor(s) on the residual heat removal

aiping system, This will provice monitoring under degraded accident

conditions when the residual heat removal system is pumping frcm the
containment sump.

TVA will place a radiation monitor outside containment which is
capable of monitoring the radiation levels inside the containment at

A monitor now exists which monitors

VA will make provisicns for sampling water from the reactor cooling

system and the residual heat renoval system for the degraded accident

2.
degraded accident conditions.
less severe conditions.

e
condition.

4,

™A will install new lines with connections to the existing gaseous
radiation sampling system for use in sampling the containment atmos=

shere for the cegraded accident condltions.

Sample lines will be routed to a shieldeé sampling station in an

accessinle area and provide for taking sazples wnich could bde rezoved

offsite for analysis.

These items will he accomplished om the following schedule:

3rowns Ferry Units 1-3 ) -
Sequoyah Unit 1 )
Sequoyah Unit 2 ) -

Watts Bar Units | and 2 )

3dellefonte
Hartsville
Phipps Bend
Yellow Creek

N N N N

sy end of first refueling outage
after equipment becomes availaole

by end of first refueling

sefore operation
-
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7. S:uck=Open Pressurizer Relief Valve

Nature of the Issue;

The pressurizer relief valves at Three Mile Island stuck in the open
scsition and remained opea for a long time without the operator being
avare of thls fact. The failure of the operators to recognize that the
valve was stuck in the open position and to close the block valve wvas a
=aior contributing factor to the damage that resulted. Valves of the type
used at Three Mile Island have a record of poor performance; that is, they
sometimes leak and there have beea instances other than Three Mile Island
where these valves have stuck in the open position. This type of valve

is so designed ané connstructed that it does not permit a highly relfadble
cemote ind.cation in the main control room to tell the operator if the

valve is open or closed.

Current Status:

VYalves provided for Sequoyah and Watts 3ar are of a different type than
-hose which failed open at Three Mile Island, and have a better performance
record., They are equipped with a reliadle indication in the main control
s50s which will tell the operator whether the valve is open or closed. In
adéitzion, TVA has provided five other separate indicatinns in the control
room that the operator can use as further evidence that the valve is open
or closed. The Sequoyah and watts Bar abnormal operating instructions
¢lrect plant operators to utilize these indications to detect an open

sressurizer relicef valve. The operator is further instructed to close
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block valve and theredy isolate any relief valve that is determined to
have failed to reclose after the pressure whlich caused the vaive to oped

has been sufficiently reduced.

Secause of unigue nis~t operating requirements at Bellefonte, the pres-
surizer relief valives srovided by the reactor supplier will be similar to

those provided for Three Mile Island.

vellow Creek plant design does not include pressurizer relief valves, but

she staff is evaluating the need for such valves.

zecommendation:

Tor Sequoyah and Watts Sar, TVA will emphasize the importance of timely
ciosure of the block valve in series with the relief valve as the principal
srecautionary measure against a stuck-open relief valve. The presently

srovided indications for detecting an open pressurizer relief valve are

sufficient for the cperator ©0 make a prompt decision.

3:.0r to operation of 3ellefonte, TVA will provide similar indications and

- .-

sserating instructions for detecting an open pressurizer relief valive.

Tor Yellow Creexk, similar indications will de provided if it is determined

smaz: relief valves are needed.
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B. Design Concerns Recuiring Further Study
Small Arcak Loss of Coolant Accidents

aturs of Issue:

3reaks of large piping which cause a large and rapid loss of water from
the reactor primary system have been analyzed completely and carefully.
Much of the nuclear plant safety equipment is designed specifically to
srotect the health and safety of the public from such accidents. Small
piping breaks have also been analyzed but only recently has concern baen
expressed that this analysis had not been done adequately and that certain
cnées.rable things could happen, such as formation of voids in the reactor
system, improper level indication in some designs, and possible loss of
natural circu}atlon cooling. This is essentially what happened at Three
“ile Island because of the stuck open pressurizar relief valve, which had

+=e same effect as a small pipe break.

TVA recognized the potential problems with small pipe hreak accidents and
expressed those concerns in a letter to 3abcock ana Wilcox in 1978 and has
seen attempting to resolve these concerns in subsequent discussions and

exchanges of correspondence. The accident at Three Mile Island confirmed

myra f

+vA § Cconcerns.,

serent Situstion:

=se ~ature and conscquences of small break loss of coolant accidents is
amw fully recognized in the (ndustry and Nuclear Regulatory Commission.
Taree Mile Island has resulted in a much hetter understanding of this
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accident and how it can be detected and handled without unacceptable
results. Nuclear Regulatory Commission bulletins and other information
have heen sent to owners and to reactior vendors which contain require=-
ments on how to deal with such accidents as well as requiring written
commitments and requests for information to ensure that each pressurized
i wvater reactor operator can safely operate its plants. These precautions
pe:;it the conclusion that pressurized water reactors can be operated

with no undue risk to the health and safety of the public.

% Tor the long term, there is a need for a more complete understanding of
this xind of accident to determine if adéitional design and operating

features will provide even greater assurance that no unacceptable con=-
sequences result from such accidents. Several features such 1s primary
system vcntiﬁj and primary system level indlication will provide greater

assurance, but other features may be desirable.

Recommendations:

TVA will

: £ Require nuclear steam supply system vendors to provide further analysis
of such accidents for TVA plants.

e Encourage NRC to develop a decter understanding of such ac-idents by
analys!s, and by research and developmaent if necessary.

s Nevote personnel necessary to follow closely these additional NRC and

industry efforts and assure that TVA's full concerns are resolved.

It appears that it will require six months to a year of intensive efforet

to develop this fuller understanding. In the event thls program identifies

in
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Zesign changes, the changes will be implemented as the information becomes

available. As the program matures, the results of t| program will be

factored into the existing operating procedures, then the TVA training
simulators will be used to retalin operators on small loss-of=-cooclant

accident mitigation. In the mean:ime, current instructions and precau=

tions are adequate to ensure that no unacceptable risk is invoived in
operating pressurized water reactors, particularly those of the Sequoyah
and Watts Bar type.

C. Overational Feecback
Nature of the Issue:

Ixperience from operating nuclear plants is one of the most effective

seans for evaluating performance of plant design and operation for identi-

fying opportunities for improvement. TVA and other nuclear plant operators

routinely collect and maintain a large amoun. of operating performance

and maintenance data on all operating plants.

Tach time an abnormal event occurs during operation of a nuclear plant, a

Licensee Zvent Report (LER) is filed with the Nuclear Regulatory Cozaission.

The LER describes the event, its causes, and its results. Through this pro=-
cess, the NRC has sccummulated consiieradle information on major and ainor

sccurrences at aucliear plants.

The NRC is responsible for assembling and verifying thls information,

reducing it to a usable form, and disseminating it to the utilities. This

program to identify potential major evenis and recurring minor events
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is hampered by the large amount of data to Dpe collected, the inferior

quality of reports, and lack of sufficient emphasis on the program.

More systematic and formal methods are neeced to digest, interpret, and
report the large volume of data available to assess its implication on

anuclear plant safety and radiation exposure to plant personnel.

Current Situation:

TVA's Division of Power Production and Division of Engineering Design
have formed a joint Task Force on Availability and Reliability Improvezent
which is charged with coordinating TVA efforts In this area and working
with national organizations to develop 3 useful national data system.
Also, TVA's Divisions of Engineering Design, Occupational Health and
Safety, and Pover Production cuscently have a program which includes
evaluation of operating experience and coordinating efforts to keep

radlatlon exposures as low as reasonably achievable.

-~y

TVA already devotes sudstantial effort to review of licensee event reports
and other operating experience through its uclear Experience Reivew Panel
in the Division of Power Production. Each dranch within the division is

assigned primary responsibility for review of specific sources of infcrma-

sion,

The reviewars meet as a panel monthly to report on potential proble:s and
each ls reviewed at each subsequent meeting untlil the problem Ls satis-
factorily resoived. From the {tems reviewed, the panel selects those which

wou.d be helpful in operartor training, particularly those which may point
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10 operator error. A review of the items and the possible relationships
to @ TVA plant is included in the licensed operator's requalification

program at each plauc.

Recommendation:

TVA's design and operating organizations will develop for use in design
and operation of TVA plants a data system which gives a better and more
effective way to digest and report the large amount of information from
TVA ~nd other U.S. nuclear plants, The data system will give specific
tzention to nuclear safety and to radiation exposure to employees. The
results will be made available to the NRC and other institutions and

interested persons.
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V. EMERGENCY PLANNING

Nature of the Issue:

Effective emergency plaaning to deal with nuclear plant accidents is aa
essential part of plant emergency procedures. Critical elexzents in
ezergeacy planning include provisions for evacuating or sheltering the
public in the immediate aTed surrounding the plant, for cozzsunicating
offsite, for emergency offsite monitoring of radiocactivity, and for public

reporting of problems at nuclear plants.

A. Evacuation Contingency Plans

Curreat Situation:

The basiz TVA Radiological Emergency Plan was completed ia 1973 and has
been approved by NRC. TVA works closely with Alabama, Tennessee, and

Mississippi in their emergency planning.

Twe state radiological emergency plan is a part of the TVA plan, and
describes those actlons to be taken by all state and local agencies to
protect the health anc safety of the public, {ncluding plans for evacuat=
iag and sheltering the public in the event of a nuclear accideat requiring

these actlions.

NRC requires that each operating auclear plaant have a plan to evacuate
seople from the "low population zone," as defined in NRC regulations. This

zone is typically about a Jegile racdius of the plant.
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*he TVA and state plans have been exercised on six occasions at the
3rowns Ferry Nuclear Plant. Five of these were drills, and a sixth
occurred during the Rrowns Ferry fire in March 1975, One drill has

been conducted at the Sequoyah Nuclear Plant and another is scheduled

at Sequoyah prior to startup. During the last drill at Browns Ferry
eaca h;n‘ within a 7-mile radius of the plant was visited to determine
how much time might be needed to evacuate persons living in the area.
Following the drill, it was estimated that evacuation could have been
accomplished within four hours. TVA and state and locai agencies will
continue to perfom such drills to assure chat if an emergency condition
Coes arise, prompt response will be taxen for the protecticn of the health

anc safety of the pudblic.

Recommendations:

-va will work with the states to expand the Jegile radius to includc a
contingency plan describing the actions aad resources necessary to evacuate
or provide shelter for persons living witain a 10-mile radius of the plant.
VA will assist Alahbanma, Mississippi, ané Tenrassee in developing these

plan’ 3.

ta adéition, TVA through its Division of Occupational Health and Safety
will provide a full-time employee 10 the State of Tennessee to assist in
planning, development, and maintenance of radiological emergency olans.
Through Lits program of technological assistance to public agencies, TVA's
0f¢ice of Community vevelepment will also provide technlc:cl and, as

appropriate, financial assistance t0 local agencies. This assistance will
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e used to develop or improve emergency warning systems, emergency operating
centers, tralning of emergency personnel, and emergency and disaster re-
sporse equipment. Ssuch assistance will he useful both for response 0

auc.ear emergencles and natural dlsasters.

B, Communications Facllitles

Current Sitvation:

The conmunications systems in TVA nuclear plants are adequate for communi-
cations u.thin TVA and with outside agencies. However, communication
canadbility in the Site Environs Emergency Control location will be improved.
=w:i3 is the center where representatives of TVA and offsite agencies assendie

ané from wnich activitles associated with offsite consequences ars directed.

Recommandations:

The following communicatlions circults will be provided at the Site invirons

Imergency Control Center at all TVA nuclear sites:

. =wo dedicated telepnone lines connecting directly to the Muscle Shoais
Zasergency Control Center PBX, except for Browns Ferry Nuclear Plant
sniel will use the existing radio system. Wher radlo systems now
exist, redundancy will be provided.

- A minlmum of three TVA automatic teiephone system dedicated lines for

access to internal TVA communicartions clircults, including off ite mlicro=

wave and powerllne carrier circuits.

T A minlmum of three pudlic telephone lines to assure communications with
outside facilites. This service will be provided directly from the

o QRIGIRL
O ORI



” )
- '3 . . . -
e i o e 2
— " - — - ———— - > - .
A T Y R R A A S S ——
v
"

o

W -

pre

- -

sublic telephone system without being routed through the nuclear
plant, theredy strengthening the redundancy of the Site Environs

Zzergency Control Center communjcations.

These services will be provided on the following schedule:
Browns Ferry YNuclear Plant

)
)

Sequoysh Nuclear Plant ; ——= Telephone service by 11/1/79
) Radio service by 2/1/80

Watts Bar Nuclear Plant

3ellefonte Nuclear Plant by Fuel Loacing
Yartsville "A" Nuclear Plant by Fuel Loading
Phipps Bend Nuclear Plant by Fuel Loading

Yellow Creek Nuclear Plaat by Fuel Loading

C. Emergency Offsite Environmental Monitoring

Cuzrent Situation:

ne ability to monitor the radioactive releases from a auclear plant is
vital to the public health and safety, during both normal operation and

accideat conditions. The Three Mile Island accident illustrates the uncer-

hat can result with inadequate environmental monitoring. Eavirom=

-
taint

‘<
"

cental monitoring programs are estzblisned around all TVA nuclear plants

sa¢ are carried ocut throughout the lifetine of the facility. In the event

3% a nuclear emergency, these predesignated sampling locations are fully

i1zed In evaluating the radiological consequences of the emergency in

oY
-

tse environment.
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The atmospheric mon.toring network is divided into three subgroups.
Monitors are located at the site boundarv, at distances of 5 to i0 miles,
anéd at remote locaticns about 20 riles from the plant. All monitors are
equippped with par:iculate and charccal filters. Ralnwater and heavy
particulates are also collected. Thermoluminescent dosimeters are located

at numerous points to measure the gamma exposure rates.

TVA is the only operator of nuclear plants which provides a telemetry
system in the environmental monitoring stations to transnit data on air-
borne beta-gamma levels into the plant control room. This information is
vital in the early stages of an emergency in determining radiocactivity
levels.. The telemetry system also permits voice communications with the

consrol room directly from the telemetry stations.

Public water supplies within five miles downstream of the plant are sampled
continuously and periodically analyzed. This provides an early warning
system and p. mits the water supplies to be isclated from radioactive
contasination. There are also wells onsite which are continuously sampled

in the event of a liguid release which might reach the ground water supplies.

Adéitional monitoring is conducted by speclal monlitoring teams dispatched

to the affected area.

The radiologlcal analysis of eavironmental samples is presently carried
out in an environmental radiocanalytical laboratory located in Muscle Shoals,
Alabama. In order to lncrease the capability to anmalyze environmental

sa=ples, TVA is building a second laboratory near Vonore, Tennessee. 1his
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facility will begin operation in January 1980; it is located much closer
to nuclear plants which will operate in the easterm portion of the TVA

systea.

Reconmendation:

The TVA offsite enviroamental monitoring program is one of the most
significant in the country. The staff will continue to seek ways to

improve the program.

D. Pudlic Revorting cf Problenms at Nuclear Plants

Current Situation:

TVA's policy is to inform news zedia prozptly, fully, ard as soon as
possidle of any unusual events at nuclear plants considered to have

sotentlal significance to safety even though their significance in soze

cases may be cinor. Any eveat that would be "news" is made public.

Nuclear Generation Division in the Office of Power Iis responsible for
aotifying the Director of Information when a problem occurs at an operating .
TVA nuclear plant. In the case of a plant under construction, the Division
of Comstruction notifies the Information Office. The Director of Infoma-~
-jon informs the ueneral Manager and the Board and prepares a nevs release,

if needed.

Recommendations:

At a minimum, a public announcement will be issued whenever one of the

following events occurs:
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No..scheduled unit shutdowns regardless of cause.

Shutdowns resulting from failure of or damage to safety-related
equipment.

Failure of, or damage to, safety-related equipment.

Any unusual discharge of radiocactive materials from the plant.

Wit in the plant, any unusual exposure of plant personnel.

Any severe personal injury or fatality, vhether related to nuclear
operations or not.

Any accident involving a carrier transporting speant fuel or radio-
active waste materials from a TVA nuclear plant. The announceneat
will he coordinated with state radiological hygiene agencies as
necessary.

Reporting effect--or no effect--Irom flood, earthquake, tornado, oF

other natural ev.nt in the plant vicinity that could produce public
concern,

Any incident such as fire or explosion causing damage at the plant.
Any abnormal event involving environmental concern, such as
significant ~hemical release.

on=

: -
Any significant curtailment of operatlions required to meet envail

mental requirements.

- " b ]
~nis list is not all=-inclusive, and other abnormai events will also be

announced.

In additlon to the above, each plant will have a resldent information

officer.
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Through attendance at the daily plant planning meetings the information
0fficer will be kept abreast of plant activities. The information offlicer
will serve both the plant superintendent and the Information Office, and
will be responsidble for coordinating L.formation releases about plant
activities, arranging for all visitors to the plant, and communicating
wvith plant employees as well as the pudblic concerning TVA programs and

policles.

In adéitzion, the resident informaticn officer will be available during
plant esergencies to disseminate {nforzation to the press and assist the
plant superintendent in handling inquiries from the news media, the public,

szate and local agencies, and others.
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Appendix

Completed TVA Actions in
Suclear Plant Design to Improve Safety
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This appendix summarizes actioms TVA has compieted in the past to improve
auclear plant safaty. Section I below lists those that are related to

problecs revealed by the Three Mile Island accident.

Section II lists other actions which have improved safety in TVA nuclear

plar s,

I. ACTIONS RELATED TO THAREE MILE ISLAND

Auxiliary FTeedwater Svsten

The Auxiliary Feedwater System (AFWS) is designed to supply sufficient
water to the steam generators to allow the reactor to be cooled down if
‘=ain ‘eedwater is not available. Thus, the AFWS becomes important fol-

lowing any incident which results in loss of the zain feedwa supply.

At Three Mile Islané, this system was not considered safety-related.

-

IVA considers the ATWS to be an essential part of those safety-related
systecs needed to protect the public health and saferty, and has designed

t-e systems accordingly.

Tor exazple, TVA required Babcock and Wilecox to provide a fully safety-

grade control systez for the AFWS of Bellefcnte including a safety-grade,
recuncant essenctial air system to power valves in this system. Since that
siza, the NRC has requested other vendors to develop safety=-grade systems

for chese functions.
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Contair=ent Water Level

Nuclear plants are designed on the basis that water can be released to
containzent in an accident without flooding essential safety equipment
inside containmeant. It is important that the Operator Know wnat level

of water exists in containment ¢ollowing an accident as an aid in assess-
ing the magnitude of the accident and ensuring chat safety equipment is

pot in danger of being flooded.

TVA recognizes the importance of monitoring water level inside ceontainment
and nas provided on all TVA plants redundant, safety-grace, containment
water Level indicators in the maia control room. The instruzents have a

range of indicacion in excess of the maxizuxm cesign basis water level

inside containment.

Pressurizer Heaters

The pressurizer heaters provide a water tezperature in the pressurizer
tha: creates a steam pressure to prevent boiling elsewhere in the primary
system. Tnis pressure control prevents stead bubble formation in the
reactor vessel, steam generators, and primary systed piping. It is
important that these heaters are availadle to maiatain pressure in the
primary systen and easure circulation for _col down through the sieaz
generators. TVA considers the pressurizer heaters to be an essential

part of the safety-related systexns and has designed its systems iecorcingly.

Evérozen Inside Containment

Cercain nuclear plant accidenis may cause hydrogen gas to be produced

ingice the reactor anc¢ also to be produced in ‘the containment building.
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dydrogen generated inside the reactor can be released to the containment
buildiag as a result of cthe accident or it can be deliberately vented by

the operator to containment following an accident. A suificient quantity

of nydrcgen mixed with the air inside the containment would become an
explosive mixture. Nuclear plants are designed to prevent hydrogen ex-
plosions and most plants are designed with hydrogen recombiners whicu bura
the nycrogen before the concentration reaches explosive mixtures. Some
cesigns provide for recombiners that are portable and which are ~onnected

to the containment after an accident to draw air from the containment,
;aco:b:nc the hydrogen with oxygen in the air, and recturn the hydrogen-iree
air to ccntainment. These designs have been acceptabdble to the NRC. However,
such designs are questionable because consiceranle time and effort are required
to cocnzect the systes after an accideat wnen radiacion levels m=ay '~ high.
Also, care must be taken that this operatiom does not allow radicactivicy to

escape from containment building.

TVA has recognized the proolems with portable recombiners located cutsice
coataimment. Browns Ferry Nuclear Plant has an inert atmosphere inside
containcent that prevents the possibilicty of a nycrogen explosicn. AL
a.l other plants, TVA has two separate recozbiners pernanently installed
inside the containment. These are always ready . ¢ operation following

an accident that could release hydrogen. For TVA plants, this problez

has bDeen resolved and there are no changes required.

Stcacus Monitoring Systoms

Osecazors of nuclear plants must be sure taat gafety equipment is reacy

for operation when it is required for emergencies. To assist the operator,
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status monitoring systexms are installed ©o display information in the
=ain centrol room in such a way that the operator is betcer informed of
the status of plant safery systems. Such systems can vary in the amount

ané manner in which informatica is displayed.

Wnen the Regulatory Commission first required status monitoring of safery
systems in our Watts Bar plantc, TVA voluntarily decided to include this saze
design feature on the earlier Sequoyah plant. Realizing this was a feature
that provided additional assurance that the plant would perform safely in the
event of an emergency, TVA pursued a very comprehensive design approach.

This approach included using a digital computer to collect and process the
scatus informazion. In acdition, the computer transmits the data to video
units that have especially designed presencations to allow the operater to

visualize the status of the safety systexs.

Papers have been presentad and discussed at technical conferences ané TVA
staff nave discussed this design approach with engineers from various utili-
ties and architect-engineering firms. TVA is recognized as a pioneer in using

this comprenensive design.

Further improvements as a result of the Three Mile Island Accident will be

made. See Secticn IV.A. of the report.
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II. OTHER ACTIONS

Auxiliary Coatrol Room

“here exists a remote possibility that some event cam occur iz the main
comtrol room which requires the operators e apandon the control room and
to safely shut the ploat down from another location. Starting with Browns
Terry, TVA imposed very stringent requirezents on the reactor vendors for
design ¢f an auxiliary or backup control rocz. All subsequent TVA plants
nave becn designed to permit safely shutting the plant down from a remote

iccation. TVA requiraments, for the most part, have now become NRC

requirezents.

Acvanced Control Rooms

Nuclear plant comtrol rooms concain a very great amount of irformation that
=us: be assimilated and interpreted by the operators in the course of per-
forzing manipulations during norzal and abnor= =al plant operation. TVA has
workeé wich suppliers to develo? advanced centrol room designs for Hartsville,
Paipps 3ends, and Yeliow Creek plants. These designc use computer systezs O
srocess and analyze plant inforzation and then display it ©o the operator in
=ore easily interpretadle fom on video screenms. Controls are designed and
arrangec for easy access and operation. TVA is recognized as a leader in this
area anc has presentec at several professicnal meetings papers describing TVA

concrol room designs.

Soiii Sczate Control Svstems

Adeusz the year 1973, sclid starte controls were developed which were more

ce.iadie than r 2 conveational relay systess in serforning the increasingly
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i co=plex con:irol acticms required for nuclear plant desigm. TVA adopted

this new technology anc a Jolid state control system was developed for the
Bellefonte Nuciear Plant which would perfora control and interlock actions.
This type systez has since oeen adopted by other power plant owrers and is

now widely accepted as a significant improvement in nuclear plant control.

e SBE o Ve

It is used at all TVA nuclear plants after Bellefonte.

-

. " - .
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Asplication of Generator Breake:s

NRC requires that two physically irndependent sources of electric power De
_available to all suclear plants from ofi-site. Ome of these sources must
be available to supply the plant equipment within a few seconds if the plant
sudcenly shuts down and no lenger generaces its own power. =Each of the in-
cependent sources ust be available in time to prevent any unsafe conditions
ia the plant. banc:a:o: bsreakers are fast and reliable. TVA has used these
generator breaxers o quickly cut off the plaat turbine generator from the
outside lines 4f it trips. .is ensures that there is no interrupticn of

sower to the plant equipment which permits norsal shutdown with no unusual
»

— - ——_

or ezergency actioms required.

i Turbine Missiles

Steam turbine-generators have, On very rare occasions, fa’led by disinte-

3

% gracion, causing large pleces of the machine to fly off as aissiles.

1

3 Suclear plants must be designed such that plant safety will not be jeopar ized
!

3 from turbine sissiles.

1

'

l » » -~

4 ALl TVA turbine generators are orientecd to minizmize the probability of

sissiles hiccing vital parts oI the plant. TVA was one of the industry
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ieaders in use of site arrangezent O reduce the turbine missile hazard.
TVA vas also one of the industry leaders in che use of probability analysis
to indicate that the turbine missile hazaré is an acceptable risk in a

properly arranged plant.

“otnado Cenerated Missile Protection

Nuclear plants zust be designed to vithstand a tornado hitting the plant.
This iscludes flying detris and aissiles carried along by the tormado which
might strike vital parts ¢f the plant including buried pipes and cables.
There were no criteria in existence for determining how far missles, such

as steel pipe and teleghome poles, would penetrate the earth.

o correct for this lack of informaticm, TVA conducted tests by dropping
missiles from nelicopters onto concrete slats, crushed stone, and earth.
digh speed photcgraphy was used to recoré data and penetrations were
electrical ducts which will not be damaged by tornade missiles.

Contaimment Purge Line Isolationm

It is permissible in some plants for operators to enter containment during
plant operation. 3efore entering, it is necessary to circulate purge a.rt
through these parts of containment vhere access is permitted. This 3eans
that fairly large air ducts are open during plant operation. 1f a pipe
rupture occurs during this tize, the valves which automatically close off
the purge air lines after an accident must be designed for the large forces
and sessible dedris leaving through the opening. 1IVA apparently recognized
this as a safety proilem pefore it was recog:ize; by NRC and designed its

measured. The results were used by TVA to design underground pipes ancd
slan: accorcéingly. WARC now requires designs to accommodate these ¢cnagitions. ‘
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Use of Reflective Insulatioca

Hot piping inside containzent must be insulated to minimize loss of heac.
ibrous insulation was widely used because it is cheap and efficient.
However, during pipe ruptures inside contaicment, fibrous insulation can
be blown off and may clog strainers, puzps, or otherwise impair operation
of safety systems. TVA was one of the first to recognize this poteatial
problem. All piping insulation inside containment is metal reflective
insulation. NRC now requires that nuclear plaat designs consider the

potential hazards caused by use of fibrous insulation inside containment.

.-

Stainless. Steel Cracking

Boiling water reactors use stainless steel piping for the reactor prizary
syste=. There has been considerable cracking of stainless steel piping in
cperating boilingméater reactors. GSarly during the design of Browms Ferry,
evidence indicated that certain kinds of stainless steel ma*tarial (furnace
sensitized) might be suspect. At considerable expense, TVA decided to

-

eliminate all furnace sensitized stainless steel from its reactor designs.

Very recently there has deen some further evidemce that an improvad material
is available which provices better assurance that cracking will not occur
during the life of the plant. Consequently, we have decided to chang; all
stainless steel piping at Hartsville and Phipps Send to the improved material.
=nis lactter decision is not a safety decision, but the decision was weighed
heavily by the fact that it has high probabilicty of reducing repair and

saiacenance and of comsiderasly reducing personnel exposure €O radiation.
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Concainzent Spray Additives

Containsent spray systems are used to cool containment after an accident

by spraying water inside the building. Chenicals are added to the spray

water wnich collect radicactive iodine and, thus, reduce the po:ential for

jodine to escape following an accident. The chemical used at some plants

is corrosive. TVA took the lead in working with the vendors in developing

a new chemical which is less corrosive but is still effective in absorbing

iodize.

.Inssection of Bedrock Under Structures

FOuadatiba design is an important aspect of nuclear plant safety. The coa-

dition of foundations at all nuclear plant sites is determined by core

drilling and removing the cores for examination. However, this does not

provice conclusive evidence for determinationm of open or clay-filled

cavities below the surface of rock foundatiom for safety-related structures.

TV: pioneered in the use of small television cameras for inspecting the

vails of drill holes and in providing a photographic record of such ia-

spections.



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COlU11SSION

In the Macter of Docket tNo. 50-320

METROPOLITAN EDISON CCOMPANY

et al. 3

Three Mile Island ? “clea- Station: Determinat
Unit 2 : ordinary

SUBMISSION OF INFORMATION,
MOTION FOR LEAVE TO INTERVENE,
AND R_QLga. FOR HEARING

1. The persons submitting information herein (In ormants) are

as follows:

Gerald S. Fantasky and Vincenta L. Fantasky
James A. Cood and Bonita R. Good

James E. Gormley

Dynamics Prcducts Corporation

Modagraphics Corporaticn !

John Glise, Inc.

The Rad Baron of America, Inc.

James D. Derr, Inc.

Robert T. Dunn and Annette Dunﬁ
Katherine Shirill

Michael Lyons and Judith Lyons

Terrill Schukraft

Constance Xrebs S

Kenneth E. Stoner, Jr., and Linda Stoner
Giant Food Stores, Inc.

White Shield, Inec.

Komet Co., Inc.

First Editicon Book Stores, Inc.
Wolowitz, Inc., d/b/a "Young Image Shop"
Free Car Wash, Inc., d/b/a "Gas and Wash"

Cumberland Skadium, Inc., d4/b/a "Cumberland Skadium"
Harry Cramer, Inc., d/b/a "lHarry Cramer Oldsmobile"
Aero Corporation, */b/a "Budget Rent A Car"
Michelle Smajda and Terry Smith
| Earl J. Markle and uO'OsHY Markle
William Gorman and Beverly Gor
Russell C. Carhart and Grayce -a:ha::
Herbert M. Packer, Jr. .
John W. Griffith and Jean B. Griffith
LeRoy I. Sykes




Monte H. E. Parfitt and Rose Marie Parfitt

Walter J. Lachewitz, Jr.

American Vancuard Systems, Inc., t/a Millhouse Restaurant
Samuel W. Fleck and Louise E. Fleck

Davic A. Barbarette

Leor.ard J. Bourinski and Joyce E. Bcurinski

Joan E. Bretz °

Gary F. Ditte

William E. Dunham and Patricia Dunhanm

Espenshade Meats

Gilbert Freidéman

Mountainview Thorcughbred Racing Assn., lnc.

Penn Photo, Ltd.

Pennsylvania Naticnal Turf Club, Inc.

The Sport Nit, Inc.

C. Robert Larsen and Marie X. Larsen

Peter Davis and Carol A. Davis - -
William Shields and Susar Shields

Barry Buck and Toni Buck

All of the foregecing reside, resided, were or are located on March

28, 1979 within 25 miles of Three Mile Island Nuclear Station Unit 2
(TMI), and on March 28, 1979 several reside, resided or were or are
located in the immediate vicinity of said Unit. All are persons with-
in the meaning of 10 CFR §140.3(g). The foregoing constitute all of
the Plaintiffs in the consolidated class action naming the Licensee .
of TMI and others as defendants f.led in the United States District
Court for the Middle District of Pennsylvania, No. 79-432. said

class action relates to the nuclear incident which took place on or
about and after March 28, 1979.

2. On July 8, 1979, the Nuclear Regulatory Commission (Commissia
initiated the Qakinq of a determination as to whether the above
nuclear incident censtitutes an extracrdinary nuclear cccurrence (ENQ)
and invited interested persons to submit any infeormaticn in their
pPossession relevant to this determination. Notice of this acticn was
published in the Faderal Registar Vol, 44, No. 142, en July 23, 1979,

and appeared in media announcaments.



The notice published in the Federal Register stated, inter alia,
that further provisicas for public participation will be anncunced

1ef

-

[

O
B
'A
1
o M
18]
@®
o]

I
at a later date. To the’ best of Informant kn n e ;

ST
o

such provisions have not been anncunced. In addition, Informants
believe that_at least cne application has been made to the
Commission by other persons tc make an ENO determination.

3. Informants are interested persons because eiﬁher they and
their properties were exposed to radiation or o radicactive
materials from the nuclear incident, because they lost the use

and value of thei

H
O

roperties, or they found it necessary to take

pProtective action such as evacuation to raduce or avoid expcsurs

r

to radiation or to radicactive materials. Informants are interested
persons because they are named Pla'ntiffs in the above menticned
class action on behalf of all individuals and entities within a 25-

mile radius of TMI.- Impcrtant substantive and procedural rights in

whether or not there is an ENO, which rights are found in portions

of the Atomic Energy Act. See, 42 USC §2210(n).
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esently possess the following information rel-

ative to the criteria set forth in 10 CFR §140.84(a) anéd (b):



During the incident, in placc monitors within the plant went
off scale for three days and otherwise gave erronecus neasurements,
- exceeding their capacity for measurinq‘relcases of radiocactivity
and radicactive ma:erialﬁ. This and otﬁér facts led the Lessons
Learned Task Force to :eéor: that: "...sampling of plant gasecus
effluents, with laboratory analysis of samples subsequent to release,
is the only valid technique E:r'monitc:ing accicdental releases of
radioiodines and particuiates.” &UREG-OS?B p. A-38.

Published calculaticns to date have relied on a limited number
of dosimiter readings, have not given sufficient weight to the
maximum dosimiter readings cbserved, the margin of error in such
measuring devices cor the conflict of interest of the Commission's
contractor, Radiation !lanagement Corperation. Said cc:;o:atioh
is part owned and financed by General Public Utilities, the parent
company of the Licensee of TMI. .

Published calculaticns do not give weight to any estimated,
observed, possible o} calculated stack, vent and other releases
applied to the meteorolegical dispersal formula for ™I, e.g.,

release of 13,000,000 curies of Xel3l and readings of 3,000 mr/hr

above vent stack cbserved on March 29.



5. In addition, it is believed that the Commissicn is in error

in its statement at Vol. 44, No. 142, Federal Register, page 431130

that:

'

"Based on the informaticn available to the NRC
Staff at this time, it appears that neither part cof
Criterion I is satisfied. Both personal, exposures
and property contamination are presently considered
to be far below the levels specified in the tables

. set out above. 1In the period March 28-April 7, the
approximated upper limit on whole body dose to a
person in a populated area offsite has been
calculated to be 100 millirems. For the most part,

.property contamination levels measured approximated
'minimum detectable activity' levels.”

The Commission may further be in error by not giving sufficient

weight to its words in 10 CF

been
Publi

recei

o

. §140.8

O
N

(a), to wit: "...could have
or might have been exposed" to the doses stated :hé:eaf:er.
shed articles indicate that the actual releases andé doses
ved may never be known. |

6. Informants presently possess the following information

relative to the criteria set forth in 10 CFR §140.85:



While the consolidated class action filed by Informants, in
accordance with the Federal Rules of Civil Procedure, does not
state the amcunt of damages claimed, several of the actions which
have been consolidated originally pleaded damages in excess of 560
million dollars. It is possible that all damages could exceed
such amount. . Such damages include those outlined in 10 CFR
§140.85.

Payments of approximately 1.2 million dollars have heretofore
been voluntarily paid to evacuees. This dces not inclgde loss of
wages or any expense$ of evacuees in families which did not have
pregnant women or pre-school children. The latter expenses are of
great magnitude. The insurers of the Licensee and othefs have
indicated a willingness to pay leoss of wages and are negotiating
with Plaintiffs' liaison counsel in thé class action for further sums
to be paid in settlement of other portions of the claim.

A notice of class action will soon be sent to all members of
the classes‘and subclasses which are estimated to be approximately
two million pecple for the purpose of indicéting their willingness to
participate in the suit and to indicate their damages. Response

to this notice will be extremely valuable in indicating damages

suffered by victims of the incident.



7. In addition, it is belicved that the Commission is in
error in its statement at Vol. 44, No. 142, Federal Register,

page 43131 that:

"Based on the iaformation available to the NPC
.staff at this time, the only category of Criterion
I1 damages pessibly satisiied by the Three Mile
Island accident is defined t; (4), namely financial
loss resulting from protectivse actions such as
evacuation, appropriat? to raduce or avoid exposure
to radiation or radicactive .raterial.”

The Commissicn will be in error if it dgas not interpret damages

suffered by Informants and others to include lcss of use of affected

e

property and possibly total cost necessary to put affected prog
back into use. Seé, 10 CFR §140.85(b) (1) and (2).

8. In view of the fact that Informanﬁs and those'who
they represent will be affected by the within proceeding, Informants
desire to participate as parties and hé;eby petition for leave to
intervene pursuant to 10 CFR §2.714, as well as any other procedures
determined by the Commission for participation in this determination.

9. Informants wish to intervene as it ‘elates to the
submission and consideration of doses of and eXxposures to radioactivity
and radicac:ive materials, sukn-SSLOn a“u'consideraticn cf damages
to persons and property, as well as interpretation and affect of
law and . the Commission's Regulations. |

10. Because of the impertance of this determination,

Informants also regquest that a hearing be held in the vicinity of

ted

wn

TMI for the purpose of allowing Informants and other intere
parties to participate. The Commission is also requested to extend
its 90-day deadline (10 CFR §140.83) sc that it can make an

ac:ual determination and not a determination by default.
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David Derger

1622 Locust Street

Philadelphia, Pennsylvania 19102
Attorney for Informants

Dated this 28th day of August, 1979.

"Raymgnd L. Hovy

35 South Duke Street
York, Pennsylvania 17401
Attorney for Informants

Service is to be made on the above attorneys at each of the

above addresses.



COMMONWEALTH OF PENNSYLVANIA:

COUNTY OF YORX

Before me, a Notary Public in and for said Commonwealth and
County, perscnally appeared JAMES A. GOOD
who is a petitioner herein, who being duly sworn according to law,
deposes and says that he is authorized to make this affidavit on ’
behalf of petitioners, who are also acting as informants, and that
the facts set forth in the foregoing document are true and correct

to the best of his knowledge, information and belief.

-
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SWORN and subscribed to
2

before me this .27"C day

of //7(‘:///, 1979,

7
/ 7/
LY T RN L 2 o A A

Notary "‘Public '“’%i;

MY COMMISSION EXPIRES
DCTOSER 24, 1231
YORK, YORK CO., PA.




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COH:ISSION

-

In the Matter of

Docket No. 50-320

MeTROPOLITAN EDISON COMPANY et al. . . :
Three Mile Island Nuclear Station Determination regarding Extra-
Unit 2 ordinary Nuclear Occurrence

NOTICE OF APPEARANCE

The undersigned does hereby appear on behalf of the following
informants and petitioners in the above capticned proceeding:

Gerald S. Fantasky and VLﬂcerta L. Fantasky
James A. Good and Bonita R. Goo

James E. Gormley

Dynamic Products Corpora
Modagraphics Corporation
John Glise, Inc.

The Red Baron 9of America, Inc..
James D. Derr, Inc. ’

Robert T. Dunn and Annette Dunn

Katherine Shirilla

Michael Lyons anéd Judith Lyons

Terrill Schukraft

Constance Xrebs e

Kenneth E. Stoner, Jr., and Linda Stoner-

Giant Food Stcres, Inc.

Wihrite Shield, Inc.

RKomet Co., Inc.

First Edition Book Stores, Inc.

Wolowitz, Inc., d/b/a "Young Image Shep"

Free Car Wash, Inc., d/b/a "Gas and Wash"

Cumberland Skadium, Inc., &/b/a "Cumberland Skadium"

Harry Cramer, Inc., d/b/a "Harry Cramer Oldsmcbile

Aero Corporation, d4/b/a "Budget Rent A Car"

Michell Smajda and Terry Smith |
Earl J. Markle and Corothy Markle
William Gorman and Beverly Gorman i
Russell C. Earhart an Gray:e Earhart

Herbert M. Packer, Jr. |
John W. Grifficth and Jean 3. Griffith

LeRoy I. Svkes E

Monte H. E. Parfitt and Rose Marie Parfitt

Walter J. Lachewitz, Jr.

American Vanguard Systecms, Inc., t/a Millhouse Restaurant

(r
3
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Samuel W. Fleck and Lcuise E. Fleck
David A. Barbaretge

Leonard J. Bourinski and Joyce E. Bourinski
Joan E. Bret:z

Gary F. Ditto '

William E. Durnham and Patricia Dunham
Espenshade Meats

Gilbert Freiéman
Mountainview Thoroughbred PRac
Penn Photo, Ltd.

Pennsylviania National Turf Club, Inc. -
The Sport Nit, Inec.

C. Robert Larsen ané Marie XK. Larsen -

Peter Davis and Carol A. Davis

William Shields and Susan Shields

Barry Buck and Toni Buck

ng Assn., Inc.

}ee

The addresses of the foregoing are variocus and for purposes of this
notice may be deemed the same as the undersigned.
The undersigned is an attorney-at-lawfgdmitted to practice and
in good standing in the following Courts: United States Supreme
Court; United States Courts of Appeals for the Pirst, Third and Ninth
Circuits;: United States District Court fsr the Middle and Eastern
Districts of Pennsylvania; The Supr Court of Pennsylvania; and other
Courts in the Commonwealth of Pennsy.vania.
’ﬁ:/ /"_V\_—_/_'
.
David Berger ’

1622 Locust Street
Philadelphia, Pennsylvania 12103




UNITED STATES OF AMERICA
NUCLEAR REGULATORY CQIU{ISSIONM

-

In the Matter of Docket No. 50-320

METROPOLITAN EDISON CCMPANY

L T L

et al.
Three !ile Island Nuclear Station : Determination regarding Extra-
Unite 2 : : ordinary Nuclear Cccurrence

NOTICE OF APPEARANCE

The undersigned does hereby. appear on behalf of the following
informants and petiticners in the above captione< proceeding.

Gerald S. Fantasky and Vincenta L. Fantasky
James A. Good and 3Sonita R. Good

James E. Gormley

Dynamics Products Corporation

Modagraphics Corporation

John Glise, Inc. =y

The Red Baron of America, Inc.

James D. Derr, Inc.

Robert T. Dunn and Annette Dun:

Katherine Shirill

Michael Lyons and Judith Lyons

Terrill Schukraft

Constance Krebs

Kenneth E. Stoner, Jr., and Linda Stoner
Giant Focod Stores, Inc.

White Shield, Inc.

Komet Co., Inc.

First Edition Bock Stores, Inc.

Wolowitz, Inc., d¢/b/a "Young Image Shop"
Free Car Wash, Inec., d4/b,2 "Gas and Wash"
Cumberland Skadium, Inc., d’/b/a "Cumberland Skadium"
Harry Cramer, Inc., d/b/a 'Harry Cramer Oldsmobile"
Aero Corporation, d/b/a "Budge: Rent A Car"
Michelle Smajda and Terry Smith

Earl J. Markle and Dorothy Markle

William Gorman and Beverly Gorman

Russell C. Zarhart and Grayce Zarhars
Herbert M. Packer, Jr.

John W. Griffith and Jear b. Griffieth

LeRoy I. Sykes



Monte H. E. Parfitt and Rose Marie Parfitt

walter J. Lachewitz, Jr.

Anerican Vanguard Systems, Inc., t/a Millhouse Restaurant
Samuel W. Fleck and Louise E. Fleck

David A. Barbarette

Leonard J. Bourinski and Joyce E. Bourinski

Joan E. Bret:z :

Gary F. Dicto

wWwilliam E. Dunham and Patricia Dunham
Espvenshade Meats

Gilbert Freidman

Mountainview Thoroughbred Racing Assn., Inc.
Penn Photo, Ltd.

Pennsylvania National Turf Club, Inc.

‘The Sport Nit, Inec.

C. Robert Larsen and Marie K. Larsen

Peter Davis and Carol A. Davis

Wwilliam Shields and Susan Shields

Barry Buck and Toni Buck .

The addresses

notice may be

of the foregoing are varicus and for purposes of this

deemed the same as the undersigned,

The undersigned is an 1attorney-at-law admitted to practice and

in good standing in the following Courts: United States Supreme Court,

United States
United States
Supreme Court

Pennsylvania.

Court of Appeals for the District of Columbia Circuit,
District Court for the Middle District of Pennsylvania,
of Pennsylvania, and other courts in the Commonwealth of

In addition, the undersigned has practiced before the

Nuclear Regulatory Commission since 1973 at both the Atcmic Safety

and Licensing

Beoard and Appeals 3card levels.

e g A

Raymond L. Hovis

35 Scuth Duke Street
York, Pennsylvania 17401
(717) 843-8871
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