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Problems And Delays Overshadow
NRC'’s Initial Success In Improving

Reactor Operators’ Capabilities
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The nuciear powerplant accident at Three Mile Island
raised many questions concerning the safety of nuclear
powerplant operations and, especially, the ability of nuclear
power reactor operators to respond to abnormal or acci-
dent conditions. In response, the Nuclear Regulatory
Commission (NRC) developed a plan, which included both
short- and long-term actions to improve the safety of
nuclear powerplants. GAO reviewed the progress in imple-
menting operator training and qualification actions and
found that:

| .-Strong initial NRC and utility efforts resulted in
implementation of a number of short-term actions
that should improve the safety of nuclear powerplant
operations.

' ..Since these initial actions were taken, NRC’s efforts
have lost momentum and implementation problems
and delays are being experienced.

|
I
i

. -.NRC is relying on an industry-sponsored group to
carry out most of the operator training and qualifica-
tion improvements without a specific agreement cov-

. ering coordination of their respective efforts.

|
AO recommends two actions NRC can take to improve
the effectiveness of its effort to improve training and quali-

fications of nuclear powerplant personnel.
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U0 UNITED STATES GENERAL ACCOUNTING OFFICE
%'( B WASHINGTON, D.C. 20648

S

RESOURCES, COMMUNITY,
AND ECONOMIC DEVELOPMENT
DIVISION

B-209014

The Ecnorektle Nunzio J. Falladino
Chairmran, Nuclear FPegulatery
Conmisgsion

rear Mr. Falledino:

This report éiscusses the Nuclear Fegulatory
Cormission's actions to inmprcve reactor operator capakilities
which were found tc be deficient by nurerous investigatiocns
following the accident at Three Mile Itgland.

2s you know a draft cf this repcrt was the suktject of a2
Futlic meeting of the Nuclear Fegulatory Cormissioners, held
on July 22, 1982. €futksequent corments on the draft report
received from your Executive Lirector for Crerations ére in-
cludeé in the regort.

This report containe recommendations to you on page 25.

2s you know, section 23€ of the Legislative Feorcanization RAct
cf 1970 requires the head of a Federal agency to submit & writ-
ten statement on actions taken on our recormendatione to the
ferate Connittee on Ccvernmental Affairs and the Fouse Commit-
tee on Covernment Crerations not later than 60 cdays after the
¢ate of the rerort and to the Fouse and Senate Committees on
Ppprorrieticns with the agency's first reguest for approrria-
tions made rore than 6C days after the date of the rerort.

Ve are 2lso sending copies cf this report to interested
congreessional ccnnittees and the Cffice of Management and
Budcet. Copiec of tke rercrt will also be prcvided tc others
uron recguecst.

Sincerely yours

.J. Cekter Feach
Cirector
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CENEFAL ACCCUNTINC CFFICE FFCELENS 2NL CELR2YS CVEFSFALCW

FEECFT TC TFE CE2IFNM2N, NFC'S INITIPL SUCCESE IN INERCVINC
NFUCLERF FECULPTICFY FEACTICF CEEF2TCFE' CRFREILITIEES
CCMMIESICN

L ICEET
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Cn March 28, 1979, the United Sftatecs exrerienced
the woret accident in its history of commercial
nuclear fower generation. The accident at Three
Mile Islané 2 (TVM1) tricgered & series of studies
an¢ investigaticns to determrine the causes and
actione that coulé ke taken to rrevent euch
accidents from cccurring in the future. These
investications showed, trat zlthouch the sccident
was initiated ty mectanical malfunctions in the
rlant, the fundamrental caucse was oferator error.
(See . 1.)

In resgonse to the TVMI investigations, the Nuclear
Fegulatory Cormigsion (NFC) develored an 2Pction

Flen containing koth shecrt-terr anéd long-terrm
actiong to inrrove nuclear rower rlant csafety.

Fart of the Flan addresseé¢ the trzining and quali-
fications of reactor operators and other key control
roor rersonnel. Eecause of the puklic health and
cafety inplications, CPC reviewed NFC and electric
utility efforte to inplerent the rlenned training
eané cualification inprovernents ané¢ fouré that:

--Strong initial NFC and utility efforts resulted
in 2 nunter of actiones that, at least in the
short term, improved the caretility of fersor-
nel in the control roconm tc acdeguately orerate
a nuclear rower plant ané resgond to atncrral
or accident ccrditicne.

~--fince the initial actione were taken, NFC's
efforts heve lcst mcmentunm ané significant
inplerentation froklenrs andé deleys are tkeing
exrerienced in conrletirg rlerned long-ternm
irprcvenents ccneistant with estaklished
sckecules.

-~FFC i€ plecirg oreat reliance on en industry
ercneored crgenization--the Institute of
Nuclear Fcwer Crerations (INEC)--to perform
the neceseery greourdwork for ceveral of the
renreining planned improvemente tc the fpregrar.
Pcwever, unlecss NFC rmonitcrs INFC's efforte mcere

CAC/FCEC~-83-4
Tear Sheet DECEMBER 15, 1982
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Cn March 28, 1979, the Uniteé States experienced
the woret accicdent in ite bistory cf comnrercial
nuclear fower gereration. The accident at Three
Mile Ielané 2 (TVMI) triggered e ceries of studies
ané investigaticne to deterrine the causeg and
actions that couléd ke taken to rrevent such
accidente from cccurring in the future. These
investicatione showed, that elthough the sccident
was initiated ty mectarical malfunctions in the
rlant, the fundarental cause wae orerator error.
(See . 1.)

In response to the TMI investigations, the Nuclear
Fequlatcry Cornrieegion (NFC) developed an 2ction

Flen containing ktoth ghecrt-terr ané long-ternm
actione to inrrove nuclear rower plant safety.

Fart cf the Flan addrecceé the trzining and quali-
fications of reactor orerators and other key control
roor fersonnel. Eecsuse of the ruklic health and
cafety inplicatione, C2C reviewed NFC and electric
utility efforte to inplenent thke rlanned training
ané cualification inrrovements anc¢ fourndé that:

--Strong initial NFC and vtility efforte resulted
in & nunter of actione that, at least in the
short term, improved the carekility of rerson-~
nel in the contrcl roonm tc acdeguately orerate
@ nuclear fower rlant ané resgond to atncrral
or accident ccnditicns.,

-=-firce the initial actiones were taken, NFC's
efforts have lcst rcmentur ancé significent
inplerentationr proklers and deleys are tkeing
exrerienced in conrletirg rlenned long-ternm
irprcvenents ccneistant with estaklished
sckecules.

--FRFC is plecing oreat reliance on en industry
gepcnsored crgenization~-the Institute of
NYuclear Fcwer Creratione (INEC)--to perform
the necescery greourédwork for severeal of the
rereining planned improvements tc the fpregrar.
Pcwever, unleegs NFC monitcrs INEC's efforte rcre
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rrograme without the kenefit of ary review or
feedteck information from NFC. P& a recgult,
the failure ratee cf orerators taking the NKEC
licensing exarinaticn increasecd, thus, indicat-
ing the programs were inadequate or inconsis-
tent. The utilities tken haé to revise their
training prograns a second time, which addeé

to the utilities' training coste. (fee r. 11.)

feconé, noet of NRC's rore important planned
lono-ternm actione sre well kehind schedule.
This e€lippage occurred in part kecause NPC did
not reccgnize the inportance of corgpleting the
vital first stefp of its long-term frogram--an
analysis of the duties and resgponsitilities

cf key power plant rersonnel. This analysis
wae needed to gerve ag a tacis for corpleting
other rajor long-term acticne. For exarrle,
tetween March 198C an¢ June 1981, NFC chanced
its views several tires on the genreral edu-
caticnal recuirements for operating rersonnel.
This ccnstant changing=--caused ty the lack of
2 jobt task enalyeis--has adversely affected
sore utilities. (See r. 13.)

Celays are alsc due to NFC's decision tc caerry
cut the rrcgrar using its existing crgaenizational
gtructure. 1This led to confusion over which NFC
grcurs had rrimary responsikility for sgecific
actions and even when the resrcnsikility was
clearly assigned, staff was not always availakle
tc frerforr the necessary werk ktecause cf compet-
ing work priorities. (See p. 15.)

INEC'S PCTICKNS FRVE LESEENEC INMERACT

The impact cf FFC's inplerentation proklers

ney have keen lescened kty INEC, which assured

a leacderehifp role in assuring that the cegski-
lities of ccntrcl rcom fersonnel are irgproved

in acccrdance with NFEC's 2ction Flan. INEC is
currently rerforning the first ster of NFC's
long~tern frecram—~a2 generic rosition task
analyeis for key perscnnel--and eventually rlans
to conrlete many fprogramre similar to the NPC long-
term actiones which are currently kehiné schedule.
Veanwhile, NFC is monitoring, to somre extent,
INEC'S wcrk and is revising ite schedule for com-
Fleting ite tacks to more clcsely corresgpené to
INFC's tine frames. 1In aééition, XPC is now fer-
fcrming a corrlemrentary tacsk analysis which shoulé
helr it ascess INEC'e efforts, fee . 19.)
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CAC sees nothing wrcno with NFC relying on

INEC tc help ccrplete its progrem. Until re-
cently, hcwever, YFC'e ncnitoring effeorts were
sroradic. NFC wag not clocely involved with

the INEC work, nor wae it closely evaluating
this work. While NFC has recently taken sters
to rrovide additional coordination with INEC

and bhae estaklicshed an overall agreement for
ccorcinaticn tetween the twc organizations,

it still hae not develored a srecific agreement
for cocrdinating rrogrars in the area of ofer-
atcr training and qualification. NFC neecde to
ncnitor INEC's work so it will ke in a position
to Ceterrine whether the results of INEC's work
are zcecquate and useful for NFC's regulatory pur-
pcces. At the game time, NFC must rerain sensi-
tive to the fact that INFC is an entity of the
utilitiese which NFC regqulates. (fee r. 20.)

NFC_EXECUTIVE CIFECTCF
FCF_CEEFATICNE' CCFMFNENTS
PNL_CAC'S FVALURTICK

Comrrents of NRC's Fxecutive Cirector for Crer-
ations and CRC'es evaluation are contained in
aprendix I. CAC obtained unofficiel corrents
fror INFC and mrade changes where arrrorriate.

The Executive Cirector disagreed with cur find-
ings that (1) NFC's efforts have lost nomentun,
and (2) NEC is placing great reliance on INFC
without adeguate NFC oversight of INEC's work.

The Executive LCirector stated that the NRC staff
"has indeed, roved vigorously to ke resgonsive tc
the issues surrounding operetionel safety while
attenpting to ke respronsive to the iscsues raised

in the Acticn Flan." Wwith respect to the training
and qualificetion portion of the Action Flen, CAC
disagrees. €fince issuance cf the 2ction Flan and
the chort-term requirerents in early 1928C, KFC has
dcne very little to address the nost significant
caucge of the TMI accident--training and gualifica-
tione of reactor orerators and other key personnel.
The lcng-term Action Flan iters which address these
infortant areas are kehind schecdule and nmust await
conrletion of & job task analysis tefore en effective
rregrar can ke inplemented.

iv



PECCNNEBEPTICBC TC_TFE CPPIFNPN,

-_.--_-.—_____——’.-__.-_—.____...____v

C2C reccnmends that the Chairmen, Nuclear
Feguletcry Cermission:

--Tevelofp a specific egreenent for coordinatinag
MFC ané INEC activities releated to cperator
traininc ané cualificsticn whick will fermit
MFC tc keer ckreast of the éirection, cuslity,
and progress of INEC's wcrk while reccgnizing
the cersgitive relstionshir ketween FFC &nd
INEC.

--Feview all revised treining prcgreme develcred
ty the utilities, ccrrect eny deficiencies te-
fore arproving the pregrenme for irplerentation,
end avdit the imrplermentaticn cf thesce prcgrans
within 1 year from the dete of irplerentation
tc encure thet they are prcvicing effective
trairing tc the key controcl room rersornel.
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CFRETEF 1

INTECIECTICE

Cn Marck 28, 1979, the United ttates exrerienced the worst
sccicent in ite history of ccrmmerciel nucleer rower ceneration.
The accident at the Three Vile Islené 2 (TMI) nuclear power
rlant raiced serious concerns, nationally anc 1nternat10na11y,
about the csafety of nuclear rower. It alco triggered a series
of studieg ané investigations to determrine the causes of the
accident and actions that could ke taken to prevent such acciderts
fror cccurring in the future.

These investigaticne shcwed that, although the accident was
initiated ty mechanical ralfunctiors in the plant, the fundarental
cauce of the accident was cperator error. VNany factors contri-
Luted to the inaprropriate actions of the operators, including
deficiencies in training progrars, orerating procedures, and
control room cCesign.

NUCLEAR FECULATICRY
CCVVI SICN'S ACTICN FIBN

- — g S S e S o

In recsponse tc the TMI investigations, the Nuclear Fegulatory
Corriscion (NFC) estskliehed & task force which reviewed the recor-
rendations made in the investigative reports. The task force
identifieé over 340 rajcr actions NFC should teke toc recgolve the
prcklers identified ty the investigations, including 65 related
to ruclear powerplent rersonnel training and ocualification.

These actione were further krcken down into akout 6,000 specific
actions for irplermentation ty utilities and review by NEC. They.
also categcrizeé, prioritized, and set srecific tire frames and
resource reguirements fcr each action. 1In Mey 198C, the NFC
Cornmissioners aprroved the final plan entitled "NRC Action

Elen Cevelored as a Fesult of the TVNI-2 Accident" (Rction Flan).
This approval provided the cdirection NRC was to take in solving
the rrotlers identified ty tre TMI investigations.

2 major portion cf the 2ction Flan was directed at irmproving
cperstionel safety. This category cf planned actions focusec on
srecific measures that NFC an¢ utilities could take to strengthen
and irprove the trairing ané cualificaticne of reactor crerators
ané other key nuclear power flant perscnnel.

The cperatioral cafety ectiorns recommended in the Action Flan
were directed at rakinc short-termr ec well as long-term improve-
nents to pcwer plant cafety. The shcrt-term actions were srecific
irprovenentes interdec to preovicde immediate relief to & nurker of
rroktlers that contrikutec tc the TVMI &ccident. Fasically, these
acticns were either "cuick fixes" cor interim measures that, at
least in the tshort term, would imprcve the carakility cf power



rlent oreretirg rerscnnel to cdeal with routine orerations and
aknormal accident ccnditione. Fcr exaerple, the TMI investiga-
ticns stowed that training programs for control rocrm perscnnel
were deficiert in certain areas such es teat transfer and fluid
flow. Corsecuently, cre reccermrenced short-terr actior was to proc-
vice immeciate training in these arees tc control rocrm ferscrnel.
Cn barch 28, 1980, NRC issued a letter to each nuclear fpower
vtility which sprecified the short-ternm recuirements and in-
structed utilitiec to inprlement most of these recuirements ty
March 28, 1981.

The lorg-termr actions reccnrended in the ARction Flan were
directed at upgrading the general skills anéd knowledge that operat-
ing peregonnel need to orerate a nuclear power plant. [Like the
chort-termr actions, these long-term actions originated fror prok-
lers identified in the TMI investigatione, btut additional time and
studies were recuired to cetermine and cdevelor the specific actions
that would te needed to resolve these rroklem areas. For exangle,
one lonc-term action was to uprgrade the training progrars fcr con-
trcl room personnel. 1his urgrading was to include not only the
aéditional training courses recommended in the short-terr acticns,
Fut zlso any additicnal courses suksecuently found ky NFC to Le
needed. 2ccording to the 2ction Flan, NFC was to require utili-
ties to develcyp and inrlerent the majcrity of the lcng-term ec-
tions ty the end cf fiscel yeer 1982.

INETITUTE CF NUCLEAP

ECWEP CFERATICNE (INEC)

In an effort to strengther and inprove the training and cuali-
fications of reactor operators anéd other key contrcl roor personnel
and to rrevent future accidents fror occurrirg, uvtilities alsc tock
actions in response to TMI. TFerhars the rcet significant action
was the estaklishment in 1979 of INFC--a non-rrofit organization
funded ty nuclear utilities. INFC was primerily created to assist
utilities in inmproving the safety of opreraticns at nuclear fower
flants. Cne way INFC was to improve orerational sefety was Lty
develcring industry wide "kenchmarks of excellence" in nuclear
orerations that utilities would strive to reet. Thece kenchmarks,
which were to represent the kest rerformance, thinking, ané exreri-
ence of the industry--would ke "kest practices" rather ther minimur
ctandards anéd would serve ac criteria ageinst which utilities cculd
ke evaluated. INEC also was to conduct incderendent evaluationes of
nuclear power plants to assist the rlante in meeting the Lkenchrarks.
2lthough INFC has no legel authority to enforce any stendards it
ray estaklish, it does expect tc get full cocperatior from the
utilities ktecause of the vesteé interest utilities bheve in evciding
future accicdents.



In view of the inportance cf having adecuately treined and
crelified nucleer reactcr operatcre oné cther key control reoon
gercornel, the cverall ckjective cf this review was tc determine
MFC'e progress and protlers in inprcvinc creraticnal perscnnel
treining ené cvalification preorens at nuclear power plants sirnce
tre TMI zccident., Crecificelly, we werted to

~--Ceternine the imprcvements to resctcr cperetors' ené cther
key cortrol rcom percorrel's treining and gualificaticn
prograr reccmmendeC bty the TMI investigations;

~--identify sctions NPC arc¢/cr vtilities heve taken to
irfrcve training end qualifications of rnuclear pcower
flant operetcrs end cther key perscnnel;

~-cetermine the pregress end rrcklers that NRC anc the
vtilities heve experienced in irplementing improve-
nents In the oferztor and other key personnel training
en¢ cuelificeticn rrooran; &end

--deterrine what ectione, if eny, NRC ccvlé take to implemrent
tte necessary irprovements in an effective ené tinely manner.

Cur aucéit was perfcrmed in eccorderce with cenerclly eccepted
g¢vernrent aucitinc stencdarde.

We zccermplicshed the first objective by enelyzing the TMI
investigative reports aré VRC's epprcved Action Plan to icdentify
trhe recormencec¢ actione perteirning to thre training and gualifica-
ticn precren cf centrcl rcem persorrel. Cur review wes limited to
reviewinc thcce itens of the 2cticr Fler reletirg to the training
enc cuelificetions c¢f pcwerplent cperatcrs tecause, ag we discussed
earlier, the fundamental cause of the accident at Three Mile
Ielend wes operetor error. Thue, in our view, ectiors tc correct
this problen--cc set forth in the 2ctiorn Elan--shculd heve re-
ceived hich friority.

Ve glcc reviewec & pricr CAC refort 1/ cn TVMI, which srecifi-
celly eccrescsed the aececuvecy cf KFC'e Fcticr Flan erncd essessed
whether it irncludec ell the sicnificent recornrnenceticns mecde ky
tke vericus 1IMI regcrte. 1In thet repcrt, we ccncluded that if tre
flerned sctions were yrcrerly irplerented, the proklers icentified
ky the TrI irvectigeticns chculd ke resclved.

b e memsemeo e e — e e —

1/"Cc Nuclecr Reguletory Cormissicr Flans Adeguetely Addrece
Fegulatory Ceficiencies Eichlightec Ey the Three Vile Ielernd
Pccidernt?" EML-80-76, May 27, 19€0.



The next two okjectives are closely relateé in that actions
taken by NFEC ard cr vutilities relate directly to the progress and
froklers cncountered in inplerenting the rlanned actions. To
catisfy these objectives, we interviewed officiale and reviewed
rrogram files at MFC headcuarters in Fethescda, Maryland, to deter-
mrine (1) the recuirerents that NFC has issued to nuclear fpower
rlart cwners, (2) prcoress in irplementing the recguirements, (3)
rrcklenrs experiercedé in implementaticn, ané (4) actions planned
to recsolve the prokleme noted. Ve also vicited five nuclear
rower plants, each of which was operated ty & Cifferent utility
corgpany, tc cetermine how the utilities were irplementing the
NFC recuirements ané the rroklers they were exreriencing. 1Two
of the plants were located in Alakama and the reraining trree
in Scuth Carcline, Floricda, end Ceorgia.

In acdition, we visite¢ the NFC training center at
Chattanoccga, Tennessee, to oktain infcrration on how FRC trains
its inspectors to asceses plant safety and also tc get a general
understanding of how sirmulatcors 1/ are useé in training programs.
We also visited the KRC ccntractor at Cak Fidge, Tennescsee, re-
sponcsitle for adminictering the licensing exarinaticn for power
rlant percsonnel, to oktain their views and orinions on the
[resent protlers in tke exerination process and the plens, if
any, to correct the proklers. Finally, we visited INEC in
Varietta, Ceorgia, tc determine crecific actions they were taking
tc improve the cuality of orerater training and cualifications
frograms.

Chapter 2 discusses the initial NFC an¢ utility actions
taken to improve operational safety in the short term. Charter
3 6iscusses how the suksecuent leck of management attention ty
NFC is causing implementation prcklerms and cdeleys. Chapter 4
dicscusses how NFC ig relying cn IFFC to cevelor & mejor part of
ite programr. Chapter 5 precents cur cenclusions and recornencda-
tione for the matteres discusced in this rerort. Finally, arren-
dix I rresents comments ty NKC's Executive Cirectcr for Crerations
cn & draft cf this regort.

1/p simulator is a duplicete control penel for a particular rlent
that ic used ir training reeactor creratcrs. The contrcl farel
ics connected to a cocmputer that is programmed tc respond tce
specific menipulations an¢ tc sirulate responces of the real
Flent systeres.
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Withkir Z yeere cf tte TVI eccicdert, YFC recuvired utilities
tc take & nunter cf shcrt-term ecticne to inprove &né strengther
tte treziniroc er¢ cuelificeticrs cf reecter cperatcrs éeré cthrer
key ccntrol rccn gerccrnel The utilities have inrlemrentel tte
ccticns, ené KFC'e Cffice cf Incspecticrn end Enforcement has veri-
fiec tke implementaticr. Wwkile scne cf tke utilities we visited
expressec mircr Gifficulty in JHLIGNGPtJPC scre ¢f the ecticne
the only majcr prcklem trat kas cccurrec was the utilities 1na-
Eility tc meet MNFC time fremes fcr previding additicnael reactor
creratore.

The chcrt-term ecticre nct cnly provideé temporary scluticns
to the protlems icentifiec ky the TMNI investigations--trerelky
inmeciately increesing the safety of nuclear reectcrs--tut aleso
cerveé as @ keeis frcm whrick loro-term imprcvements wculd ke
cevelcpeé¢ &né inplenerted. Thus, these ecticns, while ccnsicderec
"short-term," chouié heve & lecsting affect on the cuslity cf
crerster treining ené cuelificeticns. Tre rejcrity of thece &c-
tions fccuseo cr .

--imprcving tre epatilitiec cf ccntrol rocem rerscnnel
tc recccnize, ¢ieconcee, ené resperd tc atnormel events;

-~upcrading the trezininc prcorers of reactor creretors
erc¢ cther key centrcl rocm perscrrel; end

--ctrercthleninc tre cuelificeticrns ard exerinaticr criteris
fecr reccter crercteore.

CPEPEILITIES CF CCNTECIL

e A — e e e = = —

Crne cf tte nmcet sicnificert ceucses of the TVMI accicdert wes
the inetility cf ccrtrcl rcer rersernel tc reccerize, diegrcse,
eré¢ resgpcnc tc ekrcrnel events. To inmeciately imprcve the
cepekilities cf these rerscornel urtil flenrec, lcrg-term ecticns
cculd ke inplenmentec, NIC recuireé vtilities tc (1) bave &cciticrel
ferscrrel with crecter experticse in tre ccntrcl rcem tc ecvice erd
assicst reectcr crereters in trke event cf &ar eccicdent enc (2)
ceveler rrccecures tc inrrcve the feeckeck cf informaticr frecrm
fricr creretirc exrerierce.



An NRC srecial inguiry into the TMI accident 1/ concluded that
the orerators on duty had not keen adequately trained to recognize
and resgond to a serious accident during the first hour or two after
it occurred. The inquiry aleso concluded that neither the orerators
nor their supervisors rossescsed the necessary cortination of techni-
cal competence and fariliarity with the plant to diagnose an un-
anticirated situation and take appropriate corrective action. To
irrediately resolve this situation, NRC required utilities to have
a technical advisor with engineering expertise on each shift during
Flant operations to advise and assist control room personnel in the
event of an accident. NRC anticipates this reguirement ray te
eventually elirinated as the gqualifications for control roor suger-
viscre are upgraded and control roor designs are improved.

The special inquiry also found that NRC's minirum staffing
requirements did not ensure that enough gqualified rersonnel were
availakle at the rlant to resprcend to any aknormal or erergency
condition. Prior to the TMI accident, NRC required a minimum of
one senior reactor orerator, two reactor operators, and two
auxiliary orerators availatle at the plant to operate the reactor.
However, only one reactor orerator was reguired to ke in the con-
trcl room at any given time. To assure that enough gualified
individuals are readily availatle to respond to any aknormal or
erergency situation, NRC required as of July 1, 1982, that a senior
reactor operator ke in the control room at all tires in addition
to the reactor orerator previously required. In addition, utili-
ties are also reguired to have onsite, at all times, an additional
relief orerator for each reactor, a senior reactor operator who is
designated as shift surervisor, and other additional senior re-
actor operators so that their total is at least cne more than the
nurkter of control rooms from which the reactors are keing operated.
However, 31 percent of the nuclear pcwer plants were unakle to meet
the July 1, 1982, deadline for having these additional licensed
orerators availakle. Conseqguently, NRC extended this completion
date to January 1, 1983,

The collection, assessrent, and feedkack of operating exper-
ience have always teen recognized as an integral part of assuring
the safety of nuclear facilities. For exarple, the accident at
TMI had almost harpened twice kefore--at plants in Switzerland
in 1974 and in Ohio in 1977--but in koth cases orerators diagnosed
and solved the proklem in a matter of minutes before serious darage
was done. However, ktecause an effective system for providing oger-
ating experience to other nuclear facilities was lacking, these
two incidents were never comrmunicated to TMI operators. Conse-
cuently, when they faced similar accident conditions, the TMI
operators did not react progerly.

1/"Three Mile Island, a Report to the Cormissioners and to the
Puklic, Volume 1," NUREG/CE-1250, January 1980.



Since the accident, NRC has directed--and utilities have
irplerented--procedures to assure that orerating inforration
pertinent to plant safety--such as nuclear power plant incidents
originating koth within and outside the utility organizations-~-
is continually supplied to utilities and incorrorated into
operator training and retraining progrars. These procedures
should inprove control room personnel's capakilities to recog-
nize accident conditions, diagnose its cause, and resrond in
a more effective and efficient manner.

CFERATCE CUALIFICATICNS ANC
EXAMINATICN CEITERIA STRENGTHENELC

NRC requires that orerators meet certain qualification
standards and also pass an exarination kefore they orerate a
gower reactor. The TMI investigations concluded that NRC's
minimun operator gqualification and exarmination criteria needed
to ke irproved. In response to this finding, NEC rade the
operator gualification and examination criteria more stringent.
Reactor operators and senior reactor operators are now required
to have additional on-the-jok training and experience, and the
passing grade for the licensing examination has keen increased.

Prior to TMI, senior reactor operators were required to
have a high schcol education or equivalent and 4 years of
responsiktle power plant experience, at least one of which had
to ke in a nuclear power plant. NERC exranded these require-
rents so that senior reactor operator license applicants rust
now have 2 years experience in a nuclear fpower rlant-~--at least
6 months of which must te at the plant for which the license
is sought. Arplicants rust also have a reactor operator's
license for at least 1 year, serve 3 months of shift training
as an extra man on shift, and cornplete an orerating examination
in addition to the written examination.

As tefore the TMI accident, reactor operator applicants
nust have a high school education, or eguivalent, and 2 years
of rower plant experience, at least one of which is at a nuclear
rower plant. However, arrlicants must also now serve 3 months
training as an extra person-on-shift in the control rocmr.

NEC also estaklished more stringent licensing exarination
criteria for all operators ty requiring sinulator testing as
part of the examination, setting time lirits for corpleting
the written exarination, adding several new areas, and raising
the passing grade to 80 rercent overall with at least 70 ger-
cént in each of 8 categories. Prior to TMI, there were no
tine limits, the passing grade was 70 percent overall, and low
grades in individual categories were inforrally noted kut no
retraining was required. According to a Congressional Research
Service study, if the new criteria had kteen applied to examina-
tions tetween January 1977 and March 1979, 49 rercent of the
agplicants for an operator's license and 40.3 percent of the



arrlicants for & senior orerator's license would have failed
the examination. Under the 0ld criteria, the failure rates
were 5.7 percent and 4.1 percent, respectively.

CPERPATCE TRAINING PROGRAMS UEGRALCEL

TMI studies showed that inadeguate operator training was
a major contributor to the TMI accident. 1In recognition of
this proklem, utilities have made a suktstantial commitrent
toward upgrading operator training rrogrars ky increasing
the quantity and gquality of training provided to reactor
Ooperators and other key control room personnel. Although
the majority of these actions were in response to specific
NRC requirements, some of the improverents were initiated Lty
the utilities.

Prior to TMI, NFC required control room operators to have
only a limited amount of training in sorhisticated engineering
and rhysics rrinciples necessary to understand the thermal-
hydraulics of the reactor's prirary syster. The TMI accident
illustrated that this limited amount of training did not give
Operators adequate knowledge of the way safety systems interact
and the phenomena they could expect to see on their instruments
fronm atnormal conditions.

In resronse to these findings, NRC required utilities to
inclucde in their operator training programs courses in five
technical areas, which caused or contrituted to proklers at
TMI. Furthermore, NRC required that requalification progrars,
which all operators are required to take on an annual tasis,
ke revised to include specific reactive ranipulation of re-
actor controls. NRC also required training instructors at
utilities to demonstrate their comgpetence ty successfully
completing a senior reactor exarnination and enrolling in an
arrrorriate requalification program.

An NRC official told us that many utilities were already
in the process of revising their training programs before the
requirenent to do so was issued ty NRC. For exanple, one
utility, which had a 22-month operator prograr in effect,
increased its program to 26 nonths ktecause of its own investi-
gation suktsequent to TMI. The impact of this increased erghasis
on training is also evidenced ty increases in training staffs at
individual utilities. For exarrle, the training staff at one
utility we visited consisted of one instructor and one supervi-
sor prior to TMI kut has since Leen expanded to 11 instructors,
2 nuclear training specialists, and 8 surervisory and adrminis-
trative positions. The training staff at TMI has also Leen
suktstantially increased--fromr 7 to 51 positions since the
accident.

The increased awareness ty utilities of the importance
of proper training is further evidenced ty actions taken Ly



a nurber of utilities in anticipation of future NRC require-
rents. For exarmple, the five utilities we visited are using
sirulators for training, four of which either had a training
sirulator on hand or plans tc okttain one. €Some utilities are
aleco providing training courses for ranagerent personnel and
other ncn-licensed fpersonnel (such as mainterance fersonnel).
Thece tacks are included in NRC's long-rance plans, but as of
yet, are not recuired bty NFC.

Bs discussed in the next charter, however, NEC as part of
its long-term efforts, did not follow-up on utility efforts
to irprove their trainineg rrogrems, and as & result, sore of
the pregrams irplerented were inconsistent and, in csore cases,
inadecuate. Nevertheless, tased on cur visite and discussions
with NFC and utility cfficials, the actions taken by utilities
to strengthen the training progrars are in accordance with NPC's
dction Flen and should result in improved sefety at nuclear
fFower plants,
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The irprcvemente discussed in chapter Z were imrediate cr
cuick fix actione which NFC telieved woulé improve orerational
cafety at nuclesr pcwer plarte in the short terr. These actions
were not intended to resolve the proklems in the long term kut
serve as stop gsr actione until research aré studies could te
rerforred to develor and implement a long-term program. Eow-
ever, as time passed, the prcarar lost momentumr and nurerous
inrlerentaticn prcklers and delays started to occur. These
rroklere are ccncentrated primerily in two areas.

Firet, ac a result of the short-ternm recuiremrents, utilities
were tc revise their operator training programs and sukrmit ther
to NFC for review. The utilities comrlied in a tirely manner,
tut NFC ¢ié not start its review for 1-1/2 years a2fter the re-
vised training progrars were received. This delay on FEC's rart
resvlted in utilities' irplerenting revised training progremrs
which are inccnsistent and in somre cases inadequate.

Second, most of NFC'e planned long-term actions are well
rehinéd tre schedule set forth in the 2ction Flan as approved
ky the Commissioners. Thie slirrage occurred for twc reasone.
Firet, NFC cnly recently recognized the imgortance of corpleting
the vital first ster of its lorc-term progrem--an analysis of
duties ané resronsitilities of key rower plant rersonnel. This
analysis ie needed to serve ac a kasgis for completing other rejor
lonc—-terr acticns. Cfeconéd, although orerator error was tte
fundarental cauce of the TMI accident, KFC did not esteklish--and
icolate from cther duties-~a srecific c¢rour tc cevelor lcre-tern
nuclear rowerplant personnel training enc¢ cuelification recuire-
rents. Instead, NPC assigned recsponsikility for carrying cut
these lorg-terr activities to existing organizationel comrponents.
Pccording tc an internal audit rerort, the crganizaticnal format
resulteé in confusicn over how the 2ction Flan chcould ke inple-
rented. In adéition, competing cemanés cn NFC staff time further
contrituted tc KFC's inakility to carry cut planned ections in o
tirely manner. Fecent NFC initiatives aimed at Ltetter cccrdinating
its work with ongoing work of INEC shboulld helr alleviate this
situaticn.

The ¢eley in estatlishinc long-term recuirements has elreacy

advercsely affected and confused utilities in one area--ecducetional
recuirenerte for orerating personnel.

10
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FEELEACK_FCF_SPCFI-TEFV_TRAININC
Frokakly the most inpcrtant shcrt-term recuirement imposed Ly
NMFEC con the vuvtilities was the need to irrecdiately upgrade reactor
orerator ané senicr operatcr training progrars. B2s discussed in
ctapter 2, the vupgracde was tc inprove the carakility of creratcrs
anc¢ sufervisors to understand ené control complex reactor rroklems
and accidents, such ae thcce experienced curing the TMI accident,
and to inprove the general capaktility of plent operations personnel
to resgond rapidly ané effectively to akncrmal cenditions. ©Unlike
rost of the other shcrt-tern recuirements inrplemented bty the
utilities, this cre recuired more than @ simple verification ky
M'FC that it was in place. It recuired that NPC review the ade-
cuacy of the procgreme ené provide feedtack for improving threr.

To inmplement this reguirement, the 2ction Flan directed NFC's
Cffice of Nuclear Feactcr Fegulaticn to require 21l orerating
Flant licensees and all license arplicants to develcp and sukrmit,
Ly Pugust 1, 1980, revised training rrogrers for orerators and
cther control rcomr rerscnnel. The plan also directed the Cffice
of Fucleer Feactcr Feculation to review the contents of the revised
training gprogrars. 2ccoréing tc an NFC official, the purpose of
the review was not only to ensure that the trainirg rrograms were
adeguate anc capakle of providing the prorer training, kut also
to provide, thrcugh feecktack to the utilities, pcst-implementation
guidance for inproving training gprogram content ané structure.

Cur review showed that all the utilities complied with the
August 1, 1980, deadline. Fowever, NEC did not review the re-
viced training rrograms and suksecuently contracted for the
reviews startino in Janvery 1982, atout 1-1/2 years after they
received themr. The contrector has firniched the review of &ll
the reviced prograns anc¢ suktmitted & technical evaluvaticn regcrt
for eechk cre tc MFC. NFC i now reviewing these rerorte and
will prepare a safety rercrt noting any cren or cuestionaktle
areas. 'The oren or cuecstiorakle areas will then ke sukritted
to the utilities for action. NXFC exrects to complete the frocess
bty the end cf 1%82. 2s a result cf NFC's delay, utilities have
irrlerented their training programs without the ktenefit of any
review or feeckeck information frowm FFC. NFC's Cffice of Insgec-
tion anéd Enforcement ¢idé verify that the vtilities had irrlenented
their revised training frecgrams, kut 3ié nct evaluate the cuality
of these frogrars. NFC later foundé that, kased cn results of
ite licensing examiratior, many of these prccrans were inadecuate
or inccnsistent.,

The then chief c¢f NFC's orerator licensing kranch told us
that earlier NFC review, as contermrlateé¢ in tbe Pction Flan, was
not critical teceuse ceficiencies in any rrogram would show ug
when oreratecrs tcok the NFC license examination. Fowever, this
arrroach ty NRC caused utilities delays in estaklishing improved
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trairing programs and resulted in training program and oferator
licensing prcklers for the utilities whichk could have teen avcided.

For exanple, an cfficial at one utility we visited told us
that XFC =should have not only reviewed the reviseé@ precgrams, kut
also provided sore specific guidence end criteria to assist uti-
lities in cdevelcring ecCecuate treinirg programrs that were reason-
akly ccneicstent with other utilities' progrars. Without such
guidance cr review, according to officiale of the utilities we
vicited, utilities had to develor their training frograms ucing
consultants anc inforration availatle from IKFC, nuclear ecuip-
nent vendcrs, or their own technical staffs. This contrikuted
to inadecuate training for sore orerators, increased failure rates
on the licensing examination, and additional costs to utilities
when they had to rake adéitional revicsions to their training rre-
Qrans.

i The lack of NFC guidance and review in implerenting the
evised training rrograme caused particular prcklers for utilities
In Freraring arplicants for NRC's licensing examination, which

e fcrmulated, adrministered, and graded Ly NFC. 2s discussed in
¢hapter 2, NRC revised this exarination as a result of TMI to
include several new areas. Without criteria or guidance, the
utilities were at a disadvantage in training their rersonnel for
the revised exarmination. Even more important, NFC's short-ternm
requirerents rrovided that not only new license agplicants ke
rained and exarined in the new areas, tut also tke current
icensed oreratcrs te trained in the area. Consequently, the
iceneed orerator received the same trazining as those arplying
or a license.

o W

| The cverall failure rate went frcmr 10 rercent prior to TMI
to 30 percent after the licensing exarinations and training prc~-
gdrars were revised. While some of the increased rate ray have
Feen due to more stringent exanination criteria, the former chief
of NFC's orerator licensing kranch told us that the increased
failure rate occurred largely tecause applicants haé difficulty
with the new areas of the examination, an indication that defi-
ciencies in the revieed training progrars existeé¢. 1In addition,
we noted that eome plants had an extraordinarily high failvre
rete. For exarnple, at cne rlant in Prkarsas, 67 percent of the
crerators failed the KFC examination, NFC investigated the high
failure rate and found that tlre reviceé trainino progrem was in-
adequate. The Acting Cirector of KF(C's [Civision c¢f Furan Factors
Epfety tolc us that if NFC hed reviewed the revised treaining pre-

grar earlier, the prcklem coculd have teen identified, corrected,
ahd the situation rrokskly woulé not have cccurred. 1In fact,
after an NFC investigation at the Rrkancas rlant, the training
Frogremr was restructured to correct the deficiencies and, ugon
reexarination, all the oreratcors racsed.

| 12



In a similar situetion, the rajority of reactor crerators at
the TMI plent failed an NFC examiretion which was giver to cofer-
ators fcr the startur of the underaged power reactor. Frior to
the examination, NFC assumeé that the trainirg program was aceguate
tecsuse of all the attention focused ¢cn the rlant. Fowever, Ce-
ficienciese 6id exist and were dicscovered through the NMFC examina-
tion prccess. Suksecuent action was taken ty the utility to imfprcve
its training precagrar, and trte deficiencies have keen corrected.

NFC BAS MALF LITTLE PECCFESE

IN IMFLEMENTINC ICNC-TEEFVM

IMEFOVEVERTE

2lthough the short-term actions recguired ty NEC irfproved
the uvtilities' cperator training and cquelificaticn rrogram, the
heart of XRC's prograr is the implementation of long-terr actions,
generally intended to vrgrece the overall skills and kncwledge
that crerating personnel need to orerate a nuclear power plent.
NFC taes racde little prcgress at irrlementing these long-terr
actions and, consequently, few improverents--keyond the short-
terr actione already taken--have keen made to the training
ané quelification preqgrars for reactor corerators and other key
control roon percsonnel. The prirary reason was that NFC did not
recoghize the need to complete an analysis of the duties and re-
sponcsikilities of key rower rlant personnel which woulé cerve
ac a ktesis for naking other long-term improverents.

The purpose of such a fosition task analysis is to identify
the srecific cduties ané resgcnsitilities of each key rower rlant
gosition, and from these results, estatlich stendards and criteria
for training ané cualificaticns. These results would then enektle
NFC to develor ané implement the other major long-term irmprove-
rents identified in the Action Flen. These include

--restructuring the ecucaticn, experience, and training
recuirerente for oferatcors, senior ofperators, supervisors
and other perconnel in the crerations crganization
toc sukstantially improve their carakility to perform
their cdutiec;

--estaklishbing cefinitive instructional recuirerentes for
a8 courcse in nucleaer rower fundamentals;

--feveloring criteria and rrocedures to te used ky NEC in
auditing trairming rreocgrarme;

--estatliching recuiremrents for sccreciting training insti-
tutions to inprove the carakility cf cprerations fercsonnel;
and

--revieing the sccpre of the licensing exarination and the

criteria for issuing reactor operator and senior reactor
cperator licencses.
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M"RC planned to acconplish the task analysis work ky recuiring
each licencee to perforrm an analysis cf all key rower plant gcsi-
tions, end then review its training prograr and provide sufficient
assurance that the training was cormensurate with the safety re-
loted function of each position. Fowever, ktecause pcwer plant peosi-
ticne are generally congsistent throughcut the country, FFC stated
in ite Bction Flan that the tack was amenakle to a generic arrrcach.
The Bction Flan also stated that the Cffice of Nuclear Feactor
Fegulation was to issue the recuirement for this task to licensees
ky Cctoter 1, 1980, with a corpletion date of January 1982. This
recuirerent was never issued.

Kowever, NREC did not recognize the irfportance of the task
analysic in estaklishing long-term educational reguirements for
orerating personnel. Without an acdequate Lkesis--such as a tack
enalysis for the positicn--NFC nret considerakle opposition and,
ac a result, changed the prorosed reguirements several tines.
Finally, in June 1981, NEC withdrew the prorosal when it realized
it dic¢ not have an adeguate tacis for its prorosals and that an
enalycsis of the duties and respcneitkilities of rower plant oper-
ators was needed toc provide that kasis. Suksequently, in
Fecenkter of 1981, NEC began wcrk on a job task analysis.

NEC's lack of inforration to use as a technicel tasis for
estaklieshing orerating rersonnel educational recuirerents has al-
ready adversely affected and frustrated some utilities. At one
fower flant we visited, for instance, officials tolc us that NFC's
attenrt to cdevelor educational recguirements without an adecuate
btasis literally scared operators at their rlant and that two highly
gualified shift surervisors, each with more than 25 years of power
Flant experience, left. 2Ancther power rlant we visited had ini-
tiated a prcgram to send grougps of senior reactor oreratcrs to
college kut terminated the program due to NFC's uncertainty regard-
ing the education requirerents. Cfficials at this plant kelieved
that safety had keen confromised kecause an encrrous amount of
exrerience was absent while the senior operators were attending
echcol, rerhars unnecesserily.

while the licensees we visited cenerally were not orrosed to
ac¢ditional training for their rlant rerscnnel, they did want the
training to ke cdirectly related to plant orerations. These licen-
gees voiced strcng okjections to NFC's prorosed educational require-
rents tecause they kelieved it did not fulfill this ckjective.

INEC, in the meantine, recognized the irportance of rerferrm-
ing the task analysis celled for in NRC's BActicn Flan. 2s a
tesult, INEC kegaen work on develcping the task analyesis in July
1980. INEC also decided, tased cn the results cf the task anal-
yeis work, to study and determine educational recuirements for
orerating plant personnel and thus, on its cwn initiative, is ad-
drecssing many of the long-tern actions includeé in NFC's 2ction
Flan for which NFC is tehind schedule. 1INEC exrects to ccmplete
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the task analysis for all licensed cperator pocitions ty mid-1983.
The status of INFC's efforts are mcre fully discussed in chapter 4.

In comnenting on a draft of this report, NFRC pointed out
that it had initiated an inderendent jok task analysie in Cecernker
1981, which will te corplete in May 1983. NFC states that its
tack analycis ané INFC's are complementary ard the intent is to
share the data btaces. The stated cbjective of the NFC analysis
is tc (1) oktain detailedé information cn control room crews
during transient and accident conditions, (2) provide cata
for evaluating huran engineering decsicn control roors, nurkers
and types of orerators, training requirerents, rersonrel cuali-
ficatione, procedures, job performance aide, ané comrunications
The okjective of INFC's analysis is tc oktain detailed data and
description of skill and knowledge recuirements of 10 orerational
and rmaintenance positione for aprlication to treaining rrogrem
develcprent, assessmrent, and accrecditation.

CIFFUSE CRCANIZATICNPAL ETFUCIUFRE
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The celays NFC has experienced in following up on its short-
term recuvirerents and issuing ites lonc-ternm reguirerents ere pri-
marily attritutaktle tc twe closely related causes First, although
operator errcr wae the fundamental cause of the TNI accident, NFC
did not estatlieh--end icolate from other duties--a specific grour
respronsikle for develoring lcong-terr nuclear rcwerrlant personnel
training and cualification reguirerents. Instead, NFC assigned
resronsikility for carrying out these long-termr actions to existing
arganizational corgcnents. fecond, the NFC staff in thesce organi-
zational ccmponentes also had other regulatory duties to perforr.
Therefore, develogment of lcng-terr training and cualification
requiremrents had to corpete with other regulaetory priorities for
ﬂinited staff resources. £fhortly after NFC issued the short-tern
recuirements, therefore, the training ané gualificatior prograrm

egan to lose pricrity and erphasis and 1rplenentat10n Froklers
tartec¢ to occur. 2 great deal of confusicn existed in KFC as

to which staff had overall resgonsikility for imrlementing certain
tasks and even when responsitility was prcperly delegated, staff
was not always ascsigned to rerform the necessary work.

Plthough NFC'e Action Flan srecified the work necessary for

each staff office or offices for implerenting each task, NFC did
not vest a rparticuvlar office or steering grour with the authority
neceseary tc effectively ronitor ané coordinate irplementation
frogress, bolé responsikle steff accountatle, and review the ade-
iuacy and effectiveness of acticnes taken. This was pointed cut

n a report issued by NFC'es internal aucdit grour in June 1981.
The rercrt stated that, "no overall organizational structure has
been esteklished to coordinate and oversee ite (the plan's) irple-
rentation or to resolve prcklens as they arise." The regort further
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stated that thie situation bhas resvlted in little coordinaticn
2né a great deal of confusion as to how the plen shovléd ke in-
Flemrented.

In response to these findinges, the NEC Executive Lirector
for Crerations stated that responesikility fcr each task would
Le assignec¢ and dccumented and that a formel tracking systern
woulé ke estaklicshed to monitcr the resronsikility, progress,
and rroklens in carrying cut the Action Flan.

Suksequently, ip June 1922, the Cffice of Inesgector and
Auditor issued a follcw-uf report saying that managerent inforra-
ticn systers have keen irrlerented to keer meragenment inforrwed
ané that the managerent problems have keen ccrrected. Fowever,
we founé that the trecking systermr has not keen very effective.
For exarple, we contacted one official to determrine the status
of several tasks we were reviewing. We were told to contact
ancther official tecause the tacsks we wanted to discuss were
nct his respensikility. When we contacted this cfficial, he said
that cseveral tasks had teen transferred to hie kranch akout €
rcnthe eariier, anéd he did not know their status. 1In fact, he

éid not know for certain which tasks had actually teen transferred.

The Cffice of Inegpector and RPuditor, in a March 26, 1982, rerort,
descrited a similar situvation related to another training and
gualificaticn Action Flan tack.

In addition, we attempted to prerare a taktle showing the
originel cormpletion dates for eect task in the 2ction Flan and
the fresent ectirated conrletion date. We were unakle to ¢c so
kecause NFC's tracking syster coes not rrecent clear information
concerring milestones and comgpletion dates. Cn the other hand,
detes which do aprear for some plarned actions mey not ke realis-
tic. Thics is kecause several cdivisions in NEC may ke involved
in fperforning a particular task, while cne lead cdivision, without
any coordination with the others, surplies the dates for the csys-
ten. Consecuently, the other divicione may or ray not ke atle to
reet the tire framec estaklished for ther Ly the lead division.
In adcditicn, several of the time frames for the planned actions
were still under revision, and thus conrletion cates hacd not keen
estaklished.

The second, tut related, factcr contrikuting to celay is
that under the diffuse organizaticn structure NFC useé, work on
long~tern training and qualification tasks had tc corpete for
linited staff resources. The Action Flan provided cetailed
estirates cf staffing resources needed from each NFC office cr
Civiecicn to ccnplete each rlenned sction. Fowever, these were
only estimates, and NFC dié¢ nct recuire that staff ke assignec
for the specific purpose of implementince the actions. That is,
the cstaff responsitle for irplementing these actions were alsc
responsitle for carrying out other assigned duties. Fcr exarngle,
when NFC lifted the kan it had irpceeé onrn power rlant licensing
as a recult of the TMI accident, licersing ectivity increacsed.
NEC tegan recuiring its staff to srené more tire with licensing
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functions ané less time implemerting the Action Flan. 2As a
result, toc date NFC hacs exrended csukcstantielly leses effort and
recources than it originally plenned in attempting to irrlerent
the plan. In eécéiticn, some NFC officials stated that, in retrc-
sfect, the original ctaff resource estimates were comewhat un-
realistic tecauege scmre of the tasks were mcre involved anc tinme
consuring than originally estimated.

In conmmenting on a éraft of thie rerort, NRC's Executive
Cirector for Creratione said that, civen NRC's lirited resources,
its arrroach htas teen a reascnatle one in assuring that its
bichest rriority programs are addressed. We did not review NFC's
staffing priorities and the effect other high priority grogrars
had on develcring &and irplementing long-termr irgprcvements in
the oferator training and cualification area. Fowever, the acci-
dent a2t Three Vile Island was a very costly one. It has cost
the utility and Federal Covernrent hundreds of rillions of dollars,
had a cdrematic impact on ruklic confidence in nuclear power, and
cerntriktuted, at least to scme extent, to a slowdown in the growth
of nuclear power. The fundamental cause of the accident was
¢rerator error and the investigations of the accident agreed akout
the need for improverentes in orerator training and cualification.
Thus, we Ltelieve that NFC's long-term rrograr for carrying out the
ftems in thke Pction Flen related to crerator treining and qualifi-
caticns should receive a hich rricrity.
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CPAETEF 4

NFC NEELCE A SFECIFIC ACFEEMENT WITE INEC

CCVEFINC INEC'S CCMELIMENTAFY TERININC ANC

CUALIFICATICN EFECETS

INFC has assumed a leadership role in imgproving the
carekilities of nuclear prower rlent control rcom personnel. NFC
is aware of INEC's acgressive effecrts in this area andé intends
to rely cn INFC to the extent that it can for assistence in
develoring 2ction Flan recuirerents. NFC, therefore, is revising
itse own schedule for conpleting trairing and cquelification Pcticn
Flan tasgks to ke compatikle with INFC's tire frames.

INEC and NFC, however, are working towards differing goals in
the cperator cueclification and training area. INFC is develoring
"tenchrarks for excellence" in the nuclear industry, while NFC is
develoring reguletory reguirements which utilities and licensed
cperatcrs must meet to oktain and/or retain their resrective
licenses. »Ps the Federal regulator of the nuclear industry, NFC--
not INEC--nust ultirately decide on orerator cqualifications and
training recuirements. Therefore, to the extent that NEFC relies
on INEC's training and cualification work, it must ke continually
aware of the direction, gquality, and fprogress of this work. To do
otherwise would risk not kteing 2kle to readily adapt INFC's wcrk
as sugpport for comrpleting the training and cualification Acticn
Flan, thue risking additional delay in comrleting the flan.

Cn the cther hand, INEC is an crganization set up ky and
operated for utilities with nucleer gower rlants. Therefore, NFC
rust naintain an arm's length relationship with INPO even as it
neecs tc work closely with INFC to ensure the usefulness of that
crcanization's training and qualification work for NFC's own
regulatory fpurposees.

In conmenting on a draft of this report, NFC's Executive
Cirectecr for Cperations indicated that FFC recognizes the impor-
tance of coordinating rore closely with INEC, has started to do
sc, and has signeéd an agreement with INEC ccvering general cocr-
dination of their resrective activities. We Lkelieve these are
sters in the right direction. Fowever, in view cf the reliance
FPC is placing cn INFC and the nececssity ¢f raintaining an arm's
length relationshir, we alsc ktelieve NFC needs to estaklislh a
specific memcrandum of agreement ¢cn treining and cvalification
activities with INFC to essure conmon uncderstanding among NFC,
INEC, ané the gpuklic as to how coordineticn tetween NFC and
INEC on these activities shculd grcceed.
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INEC ATTENMETINC TC FESCIVE TFRAININC

PNL_CUPLIFICRTICN EFCELEFE
In an attenpt to imrrove the training and cualificaticns
of reactcr operatore ané cthter key contrcl roorm perscnnel,
INFC, on its own initiative, ktecan work on a nurmker of training
and cualificaticn programs that corresponé to the long-tern
actioneg planned ty NFC. For exarple, ky mié-1982 INFC had
develcreé ard ruklished¢ a training guicdeline for each of the
key rositions at nuclear power plants. INFC kelieves thece
docunents are tased cn the kecst rractices currently in vuse in
the industry and on the collective experience of the INFC
staff. They are now teing used extensively in the industry.
INEC i€ a8lso preraring a task analysis study covering all key
pcwer rlent personnel pceitions. Fronm the results of this
study, INEC rlans to develcr and take sprecific actions in
a nurker of training ané cuvalificaticn areas fcr rlant rerson-
nel. Cne of these actiones will te tc urgrade training guide-
lines.

The task analyeis keing prerared ty INFC involves anelyzing
the various jots within the pcwer rlant to iderntify the tasks
(i.e., duties and/or resgonsikilities) recuired to frerform 2
particular jok. Eome of this effert has keen corpleted for
licensed oferatcr positions. INFC is usirg the reculte to estak-
lish performance okjectives fcr each task to develor cuelification
ané training rrograms that wmeet thtose objectives. The analysis,
when cormrleted, will identify the knowlecdge and skills needed Lty
all key plant personnel including licensed orerators, shift suger-
vigors, irstrurent end contrcl techniciens, raintenence personnel,
an¢ cther rlant technicians. The anelysis cculd alco serve as
@ frincirel tasis for NFC's usge ir Cevelcpring ceverel of the
reraininc long=-termr training end cualification improvements
crecifie¢ in its 2ction Flan.

INFC expects to complete the task analysis study, including
the cevelcgrent of training ard cualification reccrrendations,
for licensed orerators ty mid-1963. Jok analysis for the asuxil-
ary crerator end three maintenance positions has keen corpleted.
The task analysis for thece positions anéd the chemistry end
radisticn rrotecticn technicisns will kegin in late 19€3. 2 jot
curvey of treining instructors has keen corpleted and a recon-
rended rrograrm for cuslifying instructors has keen ceveloped.
Instructor cualifications will serve &s an integral part of the
Flanred training accrecditation rroceses.

The accreditation prcgram cevelored ky INEC will ke usec to
accredit vutility incduetry treining. 1The prograrm is nmodeled after
accrecitation frogramrs used in the educatioral cormunity kut is
custor tailored tc the ruclear industry treining environment.

It will incluce reviews of course content, training rrograr
nanagerent and crgarization, ard instructional effectiveness.
INEC will exrect the course content to ke ktased cn the results of
jot analyesis, as these results ere provicded.
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The accreditation rrcgrar will ke comrlementary to the INEC
orerating plan eveluationes that aore already in prccress. Tlre
accreditation teams will concentrate on the programratic asgpects
of training whkile the evaluaticne ccrcentrate on results, includ-
ing actual operator and technical performance.

CT PLECURTELY

_VAE _NCT PLECURTEL
NITCFINC_IFEC'S_FFFCETE

NFC ies recsgponsikle for protecting ruklic health ané safety
ty esteklisbirc requlations and recuirerents for the ruclear
industry. FEecause of NFC's overall workload, however, it is now
relying cn INEC to do much of the recesscary groundwork to surrort
the inprrcved nuclear power plant fersonnel training and qualifi-
cation recuirerents called for in NFC's Acticn Flen. To this end,
FEC is revising its training and cualification Action Flan to
reflect INFEC's work. NFC is rescheduling the reraining NFC plan-
ned actions to more closely corresrond tc INEC's scheduled
completion cates for certain acticns.

1 Pccoréing to the revised rlan, NPC is relying on INEC to
‘conplete the position task analysis study and tc develop gquice-
lines for utilities to use in formrulating their training rrogrars.
In addition, NFC is relying on INEC to review and accredit the
utilities' rrograns, and evaluate their implementation. TCuring
our review, the acting directer of NFC's Civision of Buman Fectors
fafety tclcé uvs that FRC rplans to review INPC's certification
Frocess and, once aprroved, accept INFC's certification of the
utilities' training programe without further review. 1In this
respect, the Cirector of NFC's Cffice of Nuclear Feactor Fegula-
‘tion stated in July 1982 that NFC woulé have no rroklemr reviewinc
'a generic long-term training rrogrer that might ke uced as 2
guide to everykody. This sarme cfficial further stated that it
'woulé te rescurce intensive to review each utility's 200-page
'training frograr.

Feliance by FPC on outside fperties for support fcr nuclear
regulatory recuiremrents ie ncot unusvel. For exargple, NFC uces
codes and stancdards cet ky the 2mericen Sfcciety cf VMechanical
Ergineers and the Institute of EFlectrical and Electronics
Engineers. In the final aralysis, however, judgment rests with
NEC cn the usefulness to nucleer reculation cf stencards, stulies,
cr other work rerforred ky others. Therefore, tc the extent that
NFC rlans tc rely on INFC to perform the groundwork leading to
develcrment ard inplerentation of new reguletory reguirements in
this area of nuclear power rlant personnel trainina ané cuslifi-
cations, NRC must ke continually aware cof thre direction, cuality,
ané frocrese of INEC's work. 1To ¢o ctlerwise would risk nct
kFeing aktle to readily adapt INEC's work as support for cerpleting
this part of ite Action Flan, therety risking acditional delay in
corgpleting the plen.
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Cn the cther hand, INFC-ie an instrument:of the industry
NEC regulates. Therefcre, while NFC needs to work closely
with INEC if it intends to use INPC's work, it must alesc ke
censitive to this relationeshig.

vhile NFC plans to rely on INFC's wotk :dn the training
and qualification area, it has not established a specific
cocrdirating agreement with' INFC in the training and
qualificatior area which reccgnizes kotbh-the. irportance NFC
ic placing on INEC's work and NFC's need to.méintain an arm's
length relationship with this nuclear indéstry organization.
Urtil January 19€2, in fact, ccorcinatioh ketween INEC
and the NFC staff in the general area of huclear power rlant
rerscnnel trainino and cualifdcaticn was spotadic. NKRC's
Cffice of Inspector and Puditor had found thét in scre instances
" coordiration was good, tut in other instances coordinaticn either
' did not occur or wes not as good as it arpeared on the csurfeace.
" This was primarily due to rerceptions ty NFC staff officials
that the NFC Ccrricssioners ¢id not favor working arrangements
with INEC. We alsgo found that there was a lack of effective
coordination ktetween NFRC and INEC, in the jokt taskes analysis area
discussed akove, which wouléd give NFC a gccd kasis for judging
the adecuacy of INIC'e efforte in this area. The coorcdination
that occurreé ccnsisted of meetings akout every 2 months which
focused on troadé inforration exchances, ané determining whether
adequate resources were keing arrlied and whether duplication of
effort was occurring, rather than nonitoring the adequacy cf
INFC's efforts against predeterrined criteria. 1In our view,
" this lack of close effective coorcination deronstrated, at least
' to sone extent, that NEC ¢id not recognize the full significance
of completing the jot task analysis as a tasis for irplerenting
other long-term acticns.

Cn January 27, 1982, hcwever, the NRC Comrmissioners expli-
citly sugportec NFC coordination with INFC in several frogrearm
areas, including training and cualification. <Suksequently,
on Arril 1, 1982, NFC and INEC entered into a formal merorandur
of agreenent for cgeneral coordination of all their resgective
activities. The egreement identifieé sprecific areas in which
detailed agreements could ke estaklished. The csrecific areas
include a coorcdination plan fcr accreditaticn ané an acreerent
covering human factcrs activities. HEcwever, such specific
agreerents have nct kteen develored, nor has FFC set out a tire-
takle for their develornmert.

In adcition to the atove, XFC's Executive Cirector for
Creratione emphkacized tc the NFC ctaff the need for improved
cocrdinaticn with INFC. This camre follcwing a nmeetino Letween
the Fxecutive LCirector &end the Frecident cf INEC, et the latter's
recuest, to discuss ccordination cf NFC and INFC activities. 1In
thice regerd, according to the Fxecutive Cirector, NFC is now
develoring a srecific acreement for cocperation with INFC in the
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area of NFC accertance of INFC's orerating reactor evaluation
rrogrars in lieu of NFC continuing ite former prograrm for
rerioéically arrrajieing utilities' operating rerformancee.

Based on the akove, it aprears that NFC has recognizedé the
need to inrrove its cocrdination with INFC and has taken sore
stepe to do sc. FEowever, in view of (1) the impcrtance NFC
is placing on INFC's work as an integral part of NFC's long~tern
training and cualificaticn Action Flan, and (2) the need to
raintain a prcper relationship with INFC, we kelieve NFFC needs
a srecific agreement with INFC, a2 conterplated in the overall
agreement, covering ccordination of their respective nuclear
Ecwer plart rersonnel training and cualificaticn activities.
fuch an agreement, we kelieve, would ke en effective mechanisr
for toth raintaining NFC's independence fror INFC and, at the
gare time, ellcwing NFC to continually ke aware of the usefulness
of INEC's work for NFC's regulatory purgposes.
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CHAPTEF 5

CCNCLUEICKE

Pe rointed out in the investigations wade of the TMI accicent,
cualified crerators and other key fpersornel are essential for safe
oferation cf a nuclear power plant. The TNI investications iden-
tified mejor weaknesses in toth KFC's ond the vtilities' frograrmc.
This pronpted NFC to curtail its power plant licenesing program end
shift ite errhacis and resources to sclving the proklers trought
out ty the TMI accident. 2s a result, NPC initiated a program to
upgrade the caratilities of operatcrs and other key Fersonnel Lty
(1) issuing ceveral short-terr recuirerments to rrovide irmediate
fixes for some of the protlems and (2) develcring @ rlan for mak-
ing long-terr irnproverents. The infrovements in the 2ction Flan
were develored frcer the reconrendations macde by the numerous TVI
stucies end, tased ¢cn our earlier work, we kelieve *he prograr
developed ky NFC, if precrerly irplemented, would lead to irproved
reactcr cafety.

Within a year of the TMI accident, NEC issued its short-terr
requiremrents, which the utilities cuickly implerented, and com-
rleted its rlan fcr develoring anéd implementing long-term improve-
rents. The shert-term recuvirements prirarily provided for acd-
ditional rersonnel in fpower plant control roomrs, upgraded training
in areas wrkich contrituted tc the TMNI accident, and increased the
cualifications and examination reguirerents for orerating person-
'nel. KEC's Cffice of Insrecticn ané Enforcement has verified the
}inglenentation of these actions. Trhus we telieve that, Lased on
the findinge and recormendaticns of the T¥I investigetions, short-
_termr improvenents recuireé ky NFEC and implerented ty the utilities
agenerally adéress thte noted feficiencies end should contrikute to
infroved cafety at nuclear rcwer fplants.

Fowever, NFC has encountered protlers and delays in follewing
up on the adecuacy of certain short-term actions an¢ in cdeveloring
end inplenenting the lonc-termr improvements called fer in its 2Pc-
ticn Flan. Until NPRC corpletes these actions, it will not have
done all it cer to improve reactor safety in the crerator quali-
fication and treining erea. £ince the initial accomrplishrents,
the errhasis and attenticn cnce civen the pregrer by NFC have been
leet.

First, MFC did not fcllow-ur and promrtly review the adecquacy
cf one of the rost inportanrt shcrt-term recuirements irplerented
tky the utilities--the revicec operator training prograre. 1This
review has nct yet teen cenpleted. £ESecond, ¥FC 8ié not recognize
the irgcrtance of ccmpleting the necessary first step in develop-
ing ané inplementing long-term improvements--an analysis of the
responsitilities ané duties of verious power plant poeitions.
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Pe 2 resuvlt, utilitiee were forced to ¢evelor and inrlerment

ghtort-terr training progrens with little cuidance or review fronm

NFC. Corsequently, elthough the training rrograres inrlemented Ly
the utilities were an imprcverent cver what existed grior te the
TMI accicdent, some training prcgrares were inadeguate and, ncre
inportently, sore reactcr orerators were not rrorerly trainec.

In acéiticn, most of the lcng~term training and cuelifica-
tion taske and irprovemente rlannedé kty NFC are sukstantially
kehind schecdule. The earlier that KEC completes these tasks
ané inplerents the planned improverents, the earlier it will ke
atkle to assure that operators are kteing adecuately trained and
are sufficiently cualified to oreraste nuclear rcwer plants.

A diffuse organizational structure and limited staff

‘resources were rajor reascns for lack of progress in carrying
‘cut the qualification and training part of the leng-term Action

'Flen. Father than estaklishing a srecific grour to develor

long-term nuclear power plant personnel training and cualifice-
tion recuirerents--and isolating this grougp from cther duties--
NFFC assigned resgponsikility for develoring thecse reyuirements

tc existing orgaenizational cormponents. Consequently, there was
a great deal of confusion in NEC as to which staff had resronei-
kility for develoring specific recuirements and which staff was
not always available to perform the necessary work.

While NFC is experiencing rrcklens ané delays, the atten-
dent impact may ke lessened Lecause INEC has taken a lead role
in develcring and inplerenting actions to strengthen and improve
the capakilities of control room personnel. 2Althcugh we kelieve
that INEC's effcrte in the area are conmendakle, we are concerned
that NRC mray nct te éoing enough to independently assure that
INFC's work will ke adeguate for NFC'es different purposes. ©INERC

'ig relying on INEC to perform the task analysis, provide criteria
‘for the utilities' treining rrograms, review them, and certify
‘their adeguacy. Eowever, until recently, NFC's cocrdinatior with
jINPC was sroradic. NFC and INEC bave recently cdevelcped an over-
'all general agreement fcr cccgperation, and NFC kas taken other
steps to irprove coordination, kut the two entities have still

nct estaklished 2 specific agreement for coordinating their
crerator training and cualificetions activities. Tevelcgrent of
a srecific agreement would allow NFC to keer aktreast of the
Girection, cuality, and rrogress of INIC's worklcad &nd, at the
cane tinme, recognize the sensitive relationshir tetweer the

twc orgenizations.

'FECCMMENCATICKNS TC TEE CERIFVMRYN,

FUCLERF FECULATCFY CCMVISEICK

he recornend that the Chairren, Yuclear Fegulatcry Comrris-
sion:
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--Tevelor a trecific agreerment fer cooréinating NFC
and INEC activities related to orerator treining
and cualification which will rermit FFC to keer
atreast of the directicr, cuality, and rrocrecse of
INEC's work while reccgrizirg the sensitive rela-
ticnshipr retween NFC and INEC.

~-~Feview all revised trairing rrcorars develored ky
the utilities, correct any ceficiencies kefore approving
the rrograns for implementation, and auéit the implemen-—
tation cf these progrerms withkin 1 year from the cate of
irplementation to ensure that they are rroviding effective
training to key contrcl rocrm personnel.
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The NFC staff has reviewed the cdraft CAC report entitled,
"Frcklems and rLelays Cverstadow NFC's Initial fuccess in
Irrroving Feactor Cperstors' Caratilities." The rerort is tased
on a CAPC audit perfcrred during the second half of 1981 and thre
early part of 1982, The staff resronse to the draft CAC rerort
focuses on the Cormmrission's present status in the areas of train-
ing and reactor orerator cuvalifications; in general, the cur-
rent status for all Action Flan iters; and the current orerating
rhilosophy that exists with INFC. The resulte of the staff
eveluation are rresented ktelow. Foint ky roint diecuesion of
what staff believes are inaccuracies or wisinterpretations is
frcviced in the enclosure.

The draft CAC rerort focuses on the Cernrmission's efforts

to resrond to 2ction Flen items asscciated with the imrroverents
of reactor orerator caratilities. The Cffice of Nuclear Feactor
Fegulation (NFF) has the lead responsitility fcr these items and,
rcre specifically, the [Civision of Buman Factors fafety (LCFFS)
ie resronsikle for the technolcgical resolution of these issues.
It should ke noted that a significant effort has keen underway
cince the reorganizaeticn of NFF, in 1980, tc ensure that the
staff is fully responsive tc concerne raziced following the TNMI

2 accident. One should be aware that the TMI Action Plan is

a corpilation of a large numker cf items (347) which were to ke
resolved ky the steff, following the TMI 2 accident. 1In the
inplerentation of the 2Action Flan, the Cormission has mace

2 concerted effort to ke responsive tc the issuves identified.
Efforts such as the generation cf NUFEC-0737 tendecd to clerify
selected Action Flan items NFUFEC~-0737 received a great deal

of managerent attertion in assuring thet irrediate follow-ur
activities were being acconrliched. With time, thke staff was
atle to mrove the develormental and irplerentaticn Acticn Flan
iters into the mainstreemr of the NFC orgaenization. This bas
allowed for a very clese interacticn ketween management, staff,
ard induetry to ensure thet irmrlementaticn is keing ettained in
a timely ranner. In addition tc the effcort put fecrth on the
Pction Flan, the staff bas accorrlicshec¢ ceveral other activities
recuired to protect the ruklic hrealth ancd safety. Thece incluce:
Crerating Licenses reviews, Cpreratinc Feactecr Licensinc 2ctions
reviews, resolution of Ceneric and Unresolveé Eafety Icssuec and
cther ectivities, e.g., the fycsteratic Eveluation Frogram and
Clinch Fiver Ereeder Feactor review.
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AFPENCIX I AFFENLIX I

That etaff hae sicnificant corcerns regerdirg the conclusions
rrecented in the draft CAC report as they have focused cn selected
effcrts within CFFE, when, in fact, the Pcticn Flan in totel,
cannot te nmeasured ty a limitec review cf selected activities.

The ctaff conmrents cn several issues raiced in the draft CaC
rercrt follow.

CAC_EVALUPTICK

As stated in the Executive LCirector's comment, cur review
addressed only the Action Flan iterms associated with the improve-
nent of reactcr operator carakilities. We agree that in this
resfect cur review was lirited. Therefore, we heve changed our
report to recognize NFC's Cecision to address long~term Action
Flan items, includirg iteme in the operator training andé gualifi-
cation area, within the mainstreanr of the existing NKC crgaeniza-
tional structure. 2s fresently written, ocur rerort states that
this decision led tc confusion ocver how the training and cuali-
fication Action EFlan shoulé te carriec¢ out and inakility to
assign staff, which had other duties tc¢ perform, to carry cut
Flarned actions in a timely manner.

FXECUTIVE TIRECTCR CCMVENT

Feview cf Training Frogreanm

The draft CAC rerort indicates that NFC has lost rorentur in
ite review of uroraded training froorams. It ies true that selected
troining icsues were not reviewed in a timely manner. Powever,
the delaye resulted from the need to usce the staff to aldrminister
operator licensing examinations. It chculd also ke noted tlrat
NFC oversight of the trainine programs was not totally lacking
in that the results of the examinatior frocess serve as a measure
cf the effectivenees of training prograns. 1In addition, the staff
did review and arrrove INEC's generic training guidelines which
served as a tasis fecr the upgrading of licensees training frograrnms.
Crgraded training progrars are keing conducted ty the licensees
per the Yarch 28, 1980 letter to all licensees and NUFEC-0737.

Cur freliminary review of these progrars has not shown deficiencies
in the level and quality cf the treining, and detasiled reviews con-
cucted since January 1982 of several of the programs at operating
rlants have not revealed significant flaws in thecse fprogrars. Thus,
the training teing conducted neets the intent c¢f the Cormrmrission's
reviews, even though the NFC elected to rerform post~inplermentation
reviews rather than reviewing ther refore implemrentation was
authorizec. .

The pcst~implemrentation review process allows the NFC to re-
rove itself frcm the critical rpath ip thke cdevelcrment ané irple-
wmentaticn of traeining programs that have evolved fror the 2ction
Flan. Even though NFF dié not perfcrr detailed training reviews
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of licencing gprogramrs, the Cffice of Inspection and Enforcement
has performed inspection audits as recuired ty their insgection
Frogranm.

CAC_EVRLUATICK

We agree that limited steaff resources contrituted to the
lengthy NFC delay in teginning its review of utilities' revised
training programs. Cur rerort recognizes that fact on page 15.
In this resrect, we did not review NPC'es relative progrer prior-
ities and the effect that ite licensing rrogramr has on the ok-
jectives of the cperator training and cualification prograr. Cur
review was limited to NRC's efforts to correct the most signifi-
cant cause of the TMI accident.

he also acgree that the NFC examination frocess served as
‘a certain mreacure cf the effectiveness of training rrogramrs.
while this aprrcach wray have kteen convenient and expeditious for
NEC, we do0 not telieve it helred NFC fulfill its responsibilities
to the puklic ané the utilities. 1In fact, it caused delays in
estatlishing imprcved training progrars and resulted in problems
for the vtilities which could have Leen avoided.

For example, NFC required all nuclear power plant licensees
to develop, irmplement, and sukrit for KRC's review within a 4-
ronth period, a revised training prograr for reactor orerators and
senior reactor operators. The utilities corplied with the recuire-
mrent. PFowever, NFC did not stert reviewing these revised pro-
'grare until 1-1/2 years later, ané it still is not complete. 1In
‘the meantire, NFC revised its orerator licensing exarination to
include qouestions on the new revised areas that utilities were
recroncikle for training their operators in. As we stated on rage
12 of the report, the examination process disclosed that the re-
vised utility training progrars were inadeguate and incongsistent.
The overall failure rates went from 10 rercent to 30 rercent and
a power plant in Prkansas end ancther in Fennsylvania hac¢ extre-
rely high failure rates. This deronstrated that the revisions
rade ty the utilities were not adecuate to meet NFC's exarination
recguirements.

v.hen the failure rates increaced, the utilities were forced
to make additional revisions to their training rrograms and re-
train thoce that failed the examination. 1In addition, those that
failed had to ke reexamined. VNFC's approach to this gprckler
resulted in inadequate training, and acdcitional tirme and cost for
the utilities. 1The entire proklem couvld have keen avoided if
NFC had reviewed the revicsed training progrer in a timrely manner
an@ prcvided feedktack to the utilities.

NMFC 8id not start reviewing the revised programs until
January 1982 and states that no "significant flaws" have Leen
revealed. While we @id not oktain information concerning NRC's
review, we kelieve it is logical to ascsume that few flaws would
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exist since the utilities have teen revising cr tailoring their
frogramrs cver the past 1-1/2 years tc ke rmore responsive to the
NFEC exemireticr.

Khile we agree that the post-implementaticon review rrocess
allowed NFC tc rermove iteself freom the critical path, the larger
otjective in this area was to irrrove utility treining frogrars
and, ky extensicn, the corpetency cf nuclear rowerrlant orerators.
Civen the larger okjective, we do not Lelieve that a 1-1/2 year
delay in startiro the review and arproving the rrograre is rea-
gsonatle.

With respect to the comment concerning the audits performred
by the Cffice cf Inspection and Enforcement, we found during our
review that these audite simply verified that a revisedé training
frocgram wes keing conducted and did rot assess or evaluvate the
adecuacy cf the rrogran.

EXECUTIVE CIFECICE CCMMENT

Long-terr actions

Several Action Flan items c¢n orerator training and
cualifications were identified as long-term cr develcgprental
i¢sues kecause it was deemed necessary to estaklish tbhe technicel
data to serve as & tasis for resolution of tlese actions. The
draft CAC rerort ctates that little rrogress has teen rade at
irplerenting these items, primarily due to NFC's failure to
recocnize the significance of conpletirg a jck/task analysie
(JTA). 1In fact, NEC has recognizeé the irportance of JTR data
and stressed that the industry rerformr such analyses as rart
of resolution of 2cticn Flan iter I1.2.2.2. This item wae the
irpetus for INEC tc initiate their JTA, funcdeé Ly the U.S.
Cerartrent of EFnergy on a generic tasis for the industry, as
stated in item I.R.2.2. Furthber, the Cffice of Nuclear
Fegulatory Fesearch (FES) initiated an incependent JT2 in
Cecerter 1981 that will Le conrleted in May 1983. The twc task
analyses are conplementary anc the resrective staffs are closely
coordinating the work with the intent of sharing the cata kases
that will ke generated. An incderendent, verification effort will
ke acconplished ty reviewing INFC's methods ané technicues in
rerfcrning their JTA. 1bis will ke accomplished ty exfperts
knowledgeatle in the field of JTA and sutject natter experts,
fsuch as individuals with extensive nuclear operations experience.

feveral other long-term efforts are underway that relate to
ogeratcr cualifications ancd training, ktoth in NKFF and FES. The
thruet of thece effcrts is to estaktlish a technologicel Lkeasis
fer the development cf guicdance ané reculaticns. Thece efforte
include the uce of simulators in training and exarminations, sys-
tematic arrroaches to training pregramr development and review,

[
|
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irproved exemination technigues, ranpower and steffinc require~-
rents, and engineering expertise on-shift and operator qualifications.
Thcugh the long-terr efforts have not yet teen corrleted, NRC

has erntarked on a developrmrental program which will result in a
technical kase on which to estaklisbh rules or policy guidance

as recuired.

CAC_EVALURTICK

The Executive Cirector states that NFC has recognized the
irportance of fperforming a jobk task analysis and bas stressed that
the industry carry out such an analysis. Fe also states that in-
clusion cf an item in the 2ction Flean frovided the impetus for
INFC to initiate a jok task analysis.

2s stated on pege 13 of the repecrt, we acknowledge that NFC's
Action Flan contained en iter, which, if irplermented, would have
resulted in timely conpletion of a jcb task analysis. The item
would have recuired the utilities to perform @ jok task analysis
and rrovicde assurance that their training prcgrars met the pcsi-
tion needs. Thus, to the extent that such an iter was included
in the 2ction Flan, NFC did recognize its importance in carrying
out its long-term ofrerator training rrcgram and that it was a
vital link in oktaining the technical data needed to serve as a
tagis for other long-terr actions. In this respect, NFC's eac-
tions in inrplementing this iter do not coincide with its fo-
sition as stated in its cormwents. 2ccording to NRC'e schedule,
this Action Flan iter wae to ktecome a reguirerent in Cctober 198C
and ke corrleted in Januvary 1982. 1The requirement, however, was
never issued ky PNERC.

In addition, we found that there was a lack of effective
coordination ketween NFC and INEC which wculd give NEC a good
tasis for jucdging the adequacy of INEC's efforts. The coor-
édination that cccurred ccensisted of wmeetings akout every 2
months which focused on ktrocad information exchanges, and deter-
rining whether adequate resources were keing arrliec¢ and whether
¢urlication of effeort was occurring rather than monitoring the
adecuacy of INEC's efforts sgainst predetermined criteria. 1In
our view, this lack of clcse effective coordination dercnstrated,
at least to some extent, that NFC 8ié not recognize the full
significance of corpleting the jok task analysis as a tasis for
irplerenting other lcng-term actione. * It is not certain whether,
as NRC contends, the Bction Flan iter provided the irpetus for
INFC to initiate its task analysis. What is certain is that NFC
tock little or no action keyond placing an iter in its Pction
Flan to irplerent this recuirerent. Nevertheless, INFC éid take
the leaé and initiated the work which is keing funded ty the U.ES.
Cerartment cf Energy, in mid-19¢8€0.
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The Executive Cirector states that NFC initiated éen
indepencent jot aralycis in Cecerker 1981 which will ke conplgted
in May 19€3, 2lec, that the two major jokt analyses are conp11—
mrentary anéd, contrary tc what we found in our review, are teing
closely ccordinated &nd that other long-term efforts are ncw under-
way.

In general, we kelieve that the corrents on this issue indi-
cate that, after withdrawing its proposed ecducational requirerment
in July 1981 due to the need to first corplete & jok task analysis,
NFC recognized the cignificance cof INFC's work ard bhas now tegun
to develop a program to coordinate with INPC. NRC also argparently
now plane to review INEC's methods and technicues vused in develor-
ing the jok tack analysis. These glans, if cerried out, should
rlace NFC in a tetter position for evaluating the asdeguacy of
INEC's work than we found during our field werk. We, therefore,
revised our regport to recognize thece NFC fglans.

Crganizational structure

In discussing the organizational structure for managing the
Action Flan, it is important to note that the Action Flan tasks
are divided into (1) irplerentation iters, those aprroved for
irposition on licensees (NUFEC-(737 items), and (2) develormental
itenrs, those still in the rhace where the staff is develcring a
techknical resolution to tte iter and/or a regulatory rosition.

Tbe Civision of Licensing (LL), NFF, was assigred resgonsikility
for all irplementation items thrcugh the FFC licensing froject
nenacer. Thece iters are inrlemented on a plant srecific kesis
with oversicht ty licensing nmenagenment. The rrocess is tracked
thrcugh the Crerating Feector's lLicensing 2ction Tracking fyster
(CFLAS) Summary Peport which is puklished monthly. The Crerating
Feactor Pccessment Franch, within [I, also acts as agent for man-
aging, cocrdinating, and rerorting on implementaticr acticn iterms.
Cver 72% of akcut 6,000 Action Flan licensing acticns have Leen
inrlemrented kty the industry ané akcut 50% cf these iters hsve keen
reviewed ky the staff. The post-inplementation review mechanism
haes proven successful in that it allows the licensees to inplement
gregrans pricr to formal review ané approvael ty the Cormissicn.
For itens where certain licensees feel that enough guicdance is

noét previded in the Action Flan or other NFC documents, the proj-
e¢t manager frcvides additional guidance.

Vanacenent recsroncsikility for develogpmental itemws has rerained
in the variocue offices escsigned responsikility for the tasks, with
the PActicn Flan Tracking Sfystem (ruklished cuarterly) serving as
tke central ranagement information syster. Current efforts within
NEC are aimed et integrating TMI 2Action Flan develormental items
uith Ceneric Iscues, Unresolved fafety Issues, and all other re-
late¢ areas requiring NFC or industry rescurces. The develor-
mental items are therefcre teing reassessed and prioritized Lty
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the Civicion of fafety Technology. Civer lirmited resources, we
kelieve this is a reasonatle approach to assuring that the high-
est rriority agency prograns are acddressed.

Each office has designated an Rction Flan cocrdinator to
cserve as a contact fcr 2ction Flan managerent, tc cocrdinate with-
in their own offices and with other offices and to exercise quality
control cver data provided to the 2ction Flan Trecking Syster.
The Bction Flan Coordinators are cspecifically charged with keering
the Executive Cirector fcr Crerations inforred of any proklerms
in the Action Flan needing ranagement attenticn.

CAC_EVAILATICN

We agree that, for the most part, NKRC is doing a gocd jot
managing the implementation items as they relate to efforts to
irprove orerator training and qualifications. These are short-
term actions that were to ke irrlerented rather quickly. Cur
rerort recognizes that NPC's efforts were good.

Fegarding the develormental, or lcng-term actions, however,
the comments rerely restate NFC's decision to implement these
actions within its existing orgaenizaticnal structure. This
decision ky NFC management, as rointed ocut in our rerort, led to
confusion over how the training and gqualificeticn 2Pction Flan
should ke implerented and inability to devote the level c¢f
staff resources calleé for in the Flan--due to competing derands
on staff tire--to carrying out the Flan. 2s a result, long-ternr
actions--at least ag they relate to orerator training and cuali-
ficatione--are not kteing irplemented at a face anywhere close to
the timetakle spelleé out in the 2ction Flan.

The adequacy of the tracking syster, used ky K¥RC tc provide
cental management information cn develorrentel iters, is discussed
in our eveluation of the following cormrent.

—— ————— . d— Yot S S o . o B o 7o . St .

¥anagerent of the 2Action Flan

CAC correctly notes, in the draft reprort, that KEC's Cffice of
Inspector and Auditor issued @ June 1981 report ccrmenting cn the
need to improve the managenent of the Action Flan's irrlementation.
CAC does not note, however, that on June 17, 19€2, CIA iscued a
follow-ugp reprcrt on its June 1981 rerort. CIA's follow-up review
ie the most recent assescrment availatle of NFC's management cf the
dction Flan. CIA's June 1982 rerort ccncluded that:

Significant irrrovements have kteen wade in the management of
the IMI Bction Flan's imrlerentaticn since issuance of our
June 1981 report. VNanagement resronsikilities have keen
clarified; management--fron TCivisicn Cirectores in NFF uf
through the Cormission--is aware of the rrogress and proklers
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¥

in irplerenting the 2ction Flan; management information
systeres have teen put in place anc¢ are functioning to keeg
ranagenent informec; and interoffice coordination, ecre-
cially ktetween NEF and IE, bhas keen =1gn1f1cant1y irgreved.
In short, the management prctlems identified in our June
1581 regport have kteen corrected.

CI2's June 1982 rerort further states that while every
rrobler with the Action Flan's inplerentation has not teen solved,
the managenment systers in place, esrecially the varicus tracking
systenrs, are adecuate tc identify proklerms so that managenent
can take apprcpriate corrective actions. Efrecifically the
tracking systems adcpted ky NFEF include:

CFLAS - statue of Pction Flan Itens keing Imrplermented.
RPTE - status of Action Flen Items uncer Cevelcgment.
LATS - status of work itemes kteing perfcrrwred by contractors.

. The staff recognizes that since icssuance of the Action Flan,
various proklens heve been experienced in ite nanagenent. The
need for inproverent was recognized in the NFF Cirector's

January 7, 1981, menorandum to Civicion Lirectors, in CIA's June
1981 report and in the ECC's June 3, 1981, memcrancun to office
directors on Maznagerent of the TMI Action Flan. We kelieve,
however, and CIA's June 17, 1982 rerort confirms the telief that
a managenent system is now in place to irrlement the REction Flan
effectively and efficiently.

CAC_EVALURTICK

. We disagree with the akove corrent. We also qguestion the
Cffice of Inspector ané Puditor's rerort conclusions that the
ranagerent prcklens have teen resolved. W%e hold this view tecause,
under the rresent crganization, there still is no cne rerson or
grour ascigned the responsitility cr authority to oversee the
develorment and implerentation of the long-term actions Conge-
cuently, if two or three NFC offices are involved in developlnq
a eingle task and tke completion cf the task is dependent cn each
of&ice performing its work on a timely kasis, there is no centra—
lized authority to set schedules and friorities.

The tasis for ocur disagreement also stems from the Cffice of
Ingpector and Auditor's arparent reliance on the tracking syster
ae‘evidence that ranagemrent hacs improved. We found that RFIS--an
Acticn Flan tracking syster designed to give the status of Action
Flmn items under éevelopnent——was not adequate for manraging NEC's
efforts. Pe stated on rege 1€, the system does not presgent clear
inforneticn corcerning dates. 1In addition, several c¢f the plan-
ned actione listed in the tracking syster do not even shcw a cor-
plet1on édate, let alcne interrediate milestcnes, etc. We Lkelieve
it will te difficult for NFC managerent to identify rroblens
u51ng the rresent "in place" tracking systen,
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While the akove Executive Cirector comwent fprogperly charac-
terizes NFC's Cffice of Inspector and R2uditor's report concerning
the NFC tracking gsystems, the rerort alsgo lists tlre shortcorings
of each rerorting systenr. 1In this rerort regarding the 2FIS or
develornental iter tracking syster, the report stated that:

"The AFTE report had not keen issued ketween fertenmker
1981, and 2rril 1982, tecause changes were keing rade

to the deta kase. A new PFTS had teen prerared Ltut it
wes keing held rending the aprroval of a SECY garer
involving the rekaselining of over 60 items in the AFTS.
Khen the rebaselining was not aprroved, the report was
changed tack to its 016 data tase and issued on Arril 1,
19g2."

we d1id not assess the adegquacy of the other two systemrs men-
tioned tecause 211 of the long-term action iters for improving
Ooperator capekilities are under develogrment.

EXECUTIVE CIFECICF CCMMEKNT

Interaction with INEC

The éraft CAC report states that the NFC is relying on
INFC to resolve rany of the long-termr 2ction Flan items and
that NEC ie not adequately monitoring, reviewing, or evaluating
INFC activities. The facts do not surpcrt these contentions.
With regard to INFC assuming recsgponcitility for long-term ac-
tion, the NFC looks to INFC, as well as cther industry grougs,
(e.g., Edison Electric Institute, Flectric Power Recearch
Institute, Atomic Industrial Forum and the Prerican Nuclesr
Society), as resources for industry data and information that
are usecd in develoring resronses to Action Flan items. NRC
does monitor, review and evaluate INFC efforts koth through
inforral cooperation and a forral Verorandumr of Agreemrent which
tecame effective 2prril 1, 1982.

Two examrples given in the draft C2C report are task anelysis
and accreditation of training progrars. 1In toth of these in-
stances INPC was specifically identified in the 2ction Flan as a
Fotential source of inforration or action. Further, toth of these
Frograms are kteing closely ronitored by FRC. A conplementary
task analysis rrogremw is underway sronsored bty FES and NFF. NFF
is rreraring a status rerort cn accreditation kased, in part, on
the review of several drafts of the INEC Accreditation Frograrw.
The April 1, 1982, Mermorandum of Rgreement ketween INFC and NFC
gtates:

"NFC will consider and, to the extent arprorriate, factcr
into its Rules and Fegulatory Cuides the inforration and
reccnnendations provided ty INFC. Further, INEC and the
NEC agree to consult with each other with regard to the
availakility of technical information that wouléd ke useful
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in areae of nmutual interecst; and to prorote and encourage
a free flow of such information, if not otherwise restricted
fror further distritution....”

2 srecific exanrle of a program that is keing develored
under the Memorandum cf Agreerent relates to NEFC accertance of
the INFC Evaluation Progran for Crerating Feactors, in lieu of
1E Ferformance Pppraisal Team inspections. The agreement, which
ic still under develogment Ly the staff, provides for NFC: to
accompany INEC on evaluation trips, to receive cories of all INFC
evaluations, and to visit INEC for status kriefinges. Further,

IF will continue to perform 2-3 incderendent evaluations each year
to evaluate the effectiveness of the INPC prograrm.

The draft CAC report also states that NRC relies on 3
contractor, CFFL, and a peer review grour to monitor INFC. 1In
fact, NFC dié éirect CFNI to work with INFC on a srecific proj-
ect because INFC possessed data needed for that project, and
the NFC technical monitcr routinely reviewed work perforred Ly
koth CENL and INPC. With regard to the peer review group, INEC
requested the orrortunity to address this grour, which was
ectaklished to review the issue of crerator gualifications,
and some review group mermkters visited INFC to review the task
analysis effort, ktut the grour was not monitoring INEFC.

It should ke noted, as in the draft CAC rerort, that there
is a difference in goals of INEC end NRC. While INPO attempts to
develor "Lenchrarks for excellence" in the nuclear industry, NEC
rust develor rinirur standards.

} 2Blso on March 26, 1982 the CIA issued a rerort to the
Conrission entitled "Feview of NFC's Efforts to Cevelor a
Felationehip with INPC." The report related the results of CIA's
wdrk from May to Rugust 1921 and rrcvided an update tased on
additional efforts in January 1982. CIA's rerort stated that in
sone areas, NFC's efforts at coordinating with INFEC had teen good,
kut that there were cther areas where irrrovement was needed.
Fowever, CIR goes cn to say that tased on its additional work,

(ﬂn January 1982) "the rroktlers identified during the audit
either have keen or are keing resolved...."

CAC_EVALUATICN

J The Fxecutive Cirector states that the facts do not surrort
cur contention that (1) NFC is relying on INFC to resolve many
of the long-term 2ction Flan iters and (2) NFC is not adeguately
ronitoring, reviewing, or evaluating INFC activities. Ve Cisagree.
In our view, the following NRC actions cdemonstrate that it is
relying or INFC for carrying cut the action iters related to ore-
rdtor training and cualifications:
§ --Bfter several unsuccessful attenpte ky NFC to

estaktlish reactor operator and shift sugervisor

educational reguirements, FFC reguested INEC to
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accelerate ite job teek analysis and provide NFC
the technical infcrmation cr kacsis for esteklishing
the requiremerts.

--NFC has adnittedly revised its schedule on several
lcng-terr Action Flan items to more closely reflect
INFC'e schedule.

--An NRC contractor is using INFC data to helr in
revising the NFC licensing exarination process. NEFC
directed the contractor to work with INEC tecause
INPC rosseesed the data needed for the work.

We are not criticizing NPC for relying on INEC. We Lkelieve
such an arrroach ies reasonatle and helrs free uvp NFC resources
to carry out other important functions. Efuch an arrroach is
reasonakle, however, only if NEFC adecuately monitors INEC's
actions., We believe that adecuate monitoring is criticel if
NFC is to effectively exercise its inderendent regulatory
responsitilities. We found during our review that NFC was not
acdeguately ronitoring or coordinating with INFC in the important
jot task analysis area. Nevertheless, the Executive Tirectcr's
conrents concerning the monitoring, reviewing, and evaluation
of INFC's work indicates NRC now recognizes the proktler and is
taking action.

The Executive Lirector's comrment cuotes a rerort ky FRC's
Cffice of Insrector and Puditor which addresses the FFC/INEC
cooréination rrotler. The report sugports our findings that
little or no coordination existed until early 1982. It states
however, that "the protlemrs identified during the audit either
have kteen or are keing resolved * * * " fThe audit rerort discloses
two roeitive events which we agree are irportant sters toward
correcting the fprotler.

Firet, on Cecerker 14, 1981, the NFC's Fxecutive Lirector
for Cperations asked the NFC office directors to have their
staff initiate discussions with INFC to improve relations and
develop agreerments to cover coordination in rrogremratic areas.
fecond, on January 27, 1982, the Chairren of the Nuclear Fegu-
latory Conrission distributed a policy quidance rarer erpha-
sizing the need for coordination tetween NRC and INEC. Rcccrd=-
ing to the audit report, this document rrovides & clear statement
as to how the Comriseion kelieves NFC and INFC coordination should
Froceed.

We are pleased with NRC's action end have changed our rerort
to reflect these efforts. FEcwever, while NFC is making progress,
we still kelieve that a specific ccordinating agreement regarcéing
orerator training and cualification ics needed to assure common
understanding ketween NEC and INFC as to how coordination Letween
ther should rroceed, given NRC's heavy reliance on INEC'e work
and the need to maintain an armn's length relationship with that
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nuclear industry organizatior. Contrary to the Executive
Cirector's cormente, an acreement for coordination tetween NPC
and INFC covering the areas acddressed in this rerort has still
nct teen develored. The Ppril 1, 1982, Memorandur of Pgreement
cited in the NPC comrment ic a general‘agreenent for cocrdinaticn
under which specific agreerments are to ke develored, including

a ccorcinaticn plan for eccreditaticn and an’' agreerent ccvering
riscellaneous huran factcers activitié . Such agreements have not
keer develored, and until they are, a firm tasis does not exist
for proger ané effective cccrdination Fetween NFC and INEC.

EXECUTIVE TIFECICE CCMMENT

furmary

In surnary, we kelieve that the draft C2C rerort is mis-
leadin¢. T[EFE has undertaken an extensive prograrmratic effort
to upgrade the hunan factors ccncernz resulting from TMI.
Specifically: control room urgreding (NUFEC=0700), the
Cafety Farameter Cisrlay System (SFLE), Emergency Crerating
Procedures (NUFEG-0799 ané NUFEC-0899), mocdifications to the
operator licensing examrinations procese (March 28, 1980, letter)
and otter licensing exarination irmprovement efforts in rid FY-82,
analysis and upgradlng of managerent guidelires and the develofg-
nent of a draft Training Frograr Flan are all efforts directed
toward tbhe enkancement of safety at operating nuclear power
plénts. These efforts are reing factored into & cermprehensive,
well-focused Pumran Factcrs Frograr Flan. We kelieve that it
is iclear that the staff has indeed moved vigorcusly to ke
resronsive to the issues surrounding operational safety while
attenpting to ke responcsive tc the issues raiseéd in the Rction
Flan,

CAC_EVALUATICK

We dicagree that our report is nmisleading. The information
contained in our report waes obttained ty interviewing officials
at NEC headouarters, NFC's Fegicn 1 office, INEC, five nuclear
Fower plants anc¢ five different utility cormpanies. We kelieve
cur findings, conclugione, ané recornmendaticns are surgported by
tkeé contents of the rerort.

The rerort recognizes that NEC took inmediate acticn to
irflenent short-termr imprcverents. Fowever, we dc nct kelieve
it has "noved vigcrously” to implement long-term orerator
cuglification and training action iters. The fact is that it
hat kteen 3-1/2 yeare since the accident at TMI anéd 2-1/2 years
sihce FFC iccsued its short-term recuirements ané puklisheé its
arfroved Pction Plan. Yet, since then KFC has not implemented
even one long-term acticn contained in the rlan which would ccr-
rect cne cf the most significant causes cf the TMI accident--
coperator training and cualification.
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APPENCIX I AFPENCIX

In our view, the fact that NFC is just now in the process
of develoring a draft training rlan, ané that these efforts
"are teing" factored into a corprehensive rrogram plan, sur-
ports the fact that NRC has Lkeen slow in imrlementing actions
in thieg area and currently dcees not have & "well-focused"
grogram in place. Cn the other hand, we are encouraged ty
recent NPC actions and believe that, if imrlemented and con-
tinued, they will result in long-term imgrovements in nuclear
rower operator training and qualifications.

(301565)
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