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A PEDACOCICAL REVIEG OF REACIOR 07224702 T2ANISG

AT
TEREE MILE ISLAND NUCLIAR FLAST
Rarten F. Wizs=ig
Edisor
I. Inczroductiom "

During the smu=mar of 1979, Cegacal Public Ucilicies (G20T)
Tequested that a few menbdars of che Suclear ¥ngizsesing Departent
Yaculty conduct a pedsgogical reviev of GFU's cucles: raactor oper-
ator —urining. This revisv vag conducted under a contzct with
GZT, the scope of which evolved with tha increasing undersexndiesg
of che TI-2 accident and ralated eveats in nuclaar powvar producticn
aud regulatica. The reviev vas foctsed upcn Cw pri=ary :ubjocu-

A. The training progTaa bafore the -2 accident.

. 3. Tbe crxining prog=z= after the TI-2 szccidanc.

These subjects aTe @mined 12 detall 1a this repores, Sccdpa.l
IIT and IV. Prine{pal findings of this raport ere in Sec2icm IX
znd detalled cor=emts supporting the findings sre ccan.!:n:i ia
Sec2ions ITI &=d IV. A pareial 14a2 of rescw=ces avs listed in
Sectica V.

The rTevisw wvas ccuducted by the folloving Noclear Eagineering
Depar—mmt Faculty msmbers who are the suzhors of zhis repore:

Antbhouy J. Baracta, Assisca: .z Professor -

* tdemzd S, Lamay, Professov

Jolm L. Peniala, Lagearch issiszane

Gordcn E. Robinson, Agsociste Professor

Carzen ¥. Witz4g, Professor and Departaent Head
Tbe antdors drev spon thelr parsomal resctur operacicus kmowledge,
eSatr educscicaal exparimmce, cha knowledge of fellow faculcy
pexbers and their raactor design expecilence to carTy cut the revigw.
Tha GPC training materials vare examined, instructors {nterrieved,
trainses intervieved, and classToams ss vell zs the sizulacor rere
obsaxved during chis raviev.
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Tach phase of a Teactor operacor traizisg progsan cypically bas
a set of objccd.vu_ Zor the opecazor to achkiave. These objectivus
include such performiance ralated ite— as besic techaical kmovledge,
reactor and plzzc sysceas design knguledgs, syste=s cpecacicmal
proceduces, mm:r plans, regulatozy nqu::mu'ud comnmics—
tiva skills., The revisvers reduced these objectives to the priza=y
cues of: : :

1. Oral and vritzan prasalecticu procedurss of operator cxnli-~ .
dates, vith follow up on traiaing and ou-the-job perfor=anca .
evalnaticans,

2. A2 edoeaciomal and tsalzing progra= Co i=prova the operator's
mcai abilicy 3o he(she) can dececs, wunderscand and properly .
zespoad €0 expectsd and routice plant conditions,

3. 4o etuaciomal and craiziag progran o enabla the opezator

' o discingunish bertveaz 7.atlins or goz=al plxat cozdiciomns
&od maxpected or sav jlaat condirioms, evalnars oav oF

! ados=ml coudicicns and ehus properly raspoud to these
‘. eondicicus. e

S ° " Thesa objectives laad to e'h. yr:ni:y ize=s of (a) pnbl'.t: safecy,

g (b) opezacor safacy, zcd (c) equiymmmt presarvatiom In the producsiom
: of elsc=ica]l @aryy. Under the genaral gnildimnca of these objeczives
md pricricies, tha curhors conducted the padagogical raviev of the
prs Q-2 aceddent reactor operasor traiaing prog=Tm as preparaticn
for -tha post N '~2 sccidant :rumé progzam tm.l.z.‘l.
IT. Tizadi=3zs z=d Recomsadacions

This sectiom of the zeporT is divided into threa perts, the fi=sc
dazlse vizh cha preeeccidant training progzand, the secozd daals wich
the operator acralararad ratTalaing progoum (OARP), post—ac=’denc
eadaiqg progrza and cha third deals vitl a corposite of parcs cus
and t0 &d the natiomal reactor Sxiaiqg picTure ac this vi=g,

A. Trxining Prugczm, Pre—Aceldmne
Al. Sabseanc?al parts of tha txainizg progrzm ars descTip-~
tive in zasuzw., That is, 2cdast atlentiom 13 given to
probles solving, anzlysis of operacicus es to desiga
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li~dizaeione or che basic behxvior of syste=s. Oaly
the raacsor :bca-.-? and beal:h pbysics secslons included
problea solving wizh {acTaasing complexity goizg foo=
elaxtxry to involved proble=s. =

Recoe=sadazicn = A well devaloped probie= sat should de used

o lasd the candidase fIcom bdegiing umderstandizg to

a lsvel co—aaswxre with the objectives. :
mnmam of the cand<darpes are not
davaloped beycnd thas expected of a tacmieslly oriemced
Bhigh sclool graduscs. Ihis handicaps the candidate in
ths problea solving posiicn of the iasrmisg process.
Racor=m=Jazicn - The cathacatical level of tbe czadi-
dates should be ralsed to that of college alzebra fox
Teacszor cpeTators (RO's), collsge cxlculns for the
s@isr ruactor opecates (520}, aud .L'..ffamci&l_ cqﬁ~
tioms for shift techmical advisor (STA). This will tika
a significant period of ci=a to acccplish, about 13
poaths. S .
Recogni=ing thsc ths abilicy to rexscn, zzalyze, aod act
decisively does not reside equally 4n m,=7 casdidace,
it exxmot be expected £Sst evasy cxadilaza vould czpably
respond to expected or mexyected plans condiricus.
Further, the complexity of a muslsar povar plaat concxol
Tocm 13 such tha= fev meryeczad plant esndiciens could
be hxndled by cue cpeszzor. Thne a t=xining grogmm
salac=irg procsss for cand{dates muit assare tiac those
cxndilsces vho are selectad for training hold good
md.u'ot qual{ry perfor=xncs and thus provida backap
for esch otkher. :
Lscoe=mdscion - A rigoruus sat of scTweaisg tasts,
wrizzen and oral, should bde exployed Zor all contzol
room persommal. Consideracion should be gives'to tests
such as OTIS, Ezginscing and Physical Scisncas, :
AbscTact Zeascning amd Yuclear Conccpu.“
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AA. Othar fi=dings and recocmandatiocs vara in development
during this part of tha reaviev process. These wera
modifisd as the post-accident training raviev was
conducted and the traizing mathods of ochar puclear
utilities ndervent reviav. Also tha developing
critaria and qualificacions for reaactor cperators of
the Nuclear Ragulactory Cocmission (N2C) zad che Iasci-
tucta of Nuclear Powar Operacioms (IN70) helped to shape .
thess additionsl findings. "They are repor:ed in part
three of chis saction, entitled "Locger Range and
_Composita Viaws.”

3. Oparacor Accalerated RetTaiaiag Progran, Post-Accidenc

Bl. Detailed aspects of the matarial used to maka the
principal £indings aad racormandaczioms in this sactiom
ara located in Sectiom IV. Tha OAR? is a definica
improvezeat over the pre-accident tTaianiag progTam at

TMT acd should be considarsd as a lacge scep in a

sarias of staps needed CO continus the wﬁ-:d.‘.a; of

Taactor operating trainiag ovar a ?n-.-:od'et saveral

Years. As a result, some progTess has beea made in

increasing the homework (i.e., probles solving) dis-

cussed under Part A of this secsiom.

Racom=endacion = This finding in Pare A while still

applicahls to the OARP, has bean partially remedied

by staps taken in tha OARP. The other fiadiags in

Part A on mathemacical skills s=d ca pre-ccainiag

salec=ion have not been deslf wicth in CARP and thas

ars direccly applicabla to CARF.

B2. To tha ravievers, as expariencad :n'ac‘.u:a, ths amowmt
of material to be coversd iz tha QARP with a good
anderstanding cu the part of the candidace requiras
greatar inscruction tize, inclusion of basic principles,
ed upgrading of the cacdidaces educacfonal level and
the usa of inscTucctors vho ars wall qualified as
teachers, as chey appear to ba axperienced in guclear
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plxncs. Bence che QARP, vhile ach{aviag caay of {:=s
objectives, does not achisve thea all.

Recoe=sndacion ~ The OAZ® objectivaes, topical outlines,
racicaala, isstouctiomal procsdusa, evaluacion proce=
duze and for=at shoald comcinma to be izprouved asd
fally i=plscanted over tha nexs sevesal years. The
{rprovezmmes ghould coms from spplicarion of curzeat
as wall as older liceasee Event 2spores (IR), frem
exzzplas surch as the detaflad comaats in Seceiom IV,
and frea the criterisz and qualificzeises for reaczor
_operacors developed by FEC and INPO as they mfold.
Kacy of the QARP classes consa‘=ed $S20's, 20's and
Aoxilia=y Qpesators (Anx Op's) vhose expeziance, traiaiang
ead educacicual lgvels varies substaacizlly. This lack
of domogwniaCy rasults in di£24culZy ia tha transfer of
Inceladge. Should tha instructor chzllenzs the CoOsST
ezpable in.the class,and ehus maka 4t vesy diffizule,

- 42 not {=possibla, for tha lass capable tc ackieve

«xrspt thzuvogh sheer ocaxroriza=ion? Or should tha
instrnceional level be directsd so the lass capabla
have clazity and high achigvers ase dored?
Racoe=mmdscion = Up Co and perhaps through the RO level
=xinens can share the sz=a edocatiocual progzam. dbowve
this lasvel of 20, tha SBO's should.recsive additicasl
cxalaing, g=sacar zualysis and pec=teption or detection
exparigncas nd 20Te coxpTabhansive homsvosk, axzzini-
tions 4nd special assigrancs.

Louger Range and Composize Views

It is a £4=24ing of tha reviswary that tha pedagogical
pecthods used in the QARP ste a very izportant step fa
ths direction of {mpruvizg TRACTOT OpeTaTtOT cg.::.!.ng.
Tha GFU orgyanirzzecfonal chinges, the acquisition of
educarional professiounals co aug=eat the toxiaiag seaf?
that is experienced {3 plant cperations and syacems,
the developusnt of training objectives and the follow
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t'cuugh 22 2222-=ligh these shien~ives 33 vell as che
evaluation of accc=)lisk=ents, are exxrmples of Iizprove-
B0t ChAt ace an exaplasy effort. The objectives

that vere sat foT OARP wers tailorad €0 bafld uypom the
existizg scills of cthe oparators and add cha iacTease

33 s}l edoughe to be requized as ths result of tbe Davis
Basse, TI-2 and the Cryscal Rives erpariances. By and
large thasa objeccives vere subscancially sec, but not
co=placely as details i3 Sec=lom IV indizata. 3

Reearmandation - The ©aiaiqg organizacion of GPFU sbhould

conr{mms to i=prove tha anci=a spectima of operscoT

‘ex1iaiqg to brosdan the objectives and =aiaigng aethod-

ology to encorpass the ti:d‘_:a:' and recochanlatiomns of
pazes of this report. HNor shonld thess i=provezanczs da
linicad to the modest scape oz thisy effors, e.g., sSE
the refecences in Section V.*

The revisvess also vish to reflect their gtnrd ﬂ.:u.:p
crystalli=ed by chis scudy, but vaich hxve been I{n for=m—
lazicn Zor aver a decade. Societal valus judgements,
exginsaxing complexicy ard prudeas etri=king hzve led to
the gmmarally accepted bdallef thas ths cpcidcn of ’
{mpor=an: modera tect:mology calls for inc—easing i1l
and education cn the paxrt of the operators.. The folloo-
iog swcomsndations ca the geaeral eraizing levels needed
for mclasr powes plant oparators could be regarded by
220y &8 XT3 sTIsSgens; even salf sarviag o edocator,
such as the revievers. These Teco—umliticns are tha
Tesult of over 130 mix years of callsctive experience.

of tha rzvigvurs in mamufzcture, dasizm, constriccion,
axval propalsion, cperarion, sod education in tha
melezr £1ald. The revievers balped iaizizcs a gradoats -
progr= 7L yasrs ago, a baccalaureata prograa 1l yuars :
ago, and 21 associite degz=es progras 8 yeass ago, all

in mcles— engineering. The revisvers bave observed
fizst band the benafits of quality educatiocn.

-

W 02555




- — - —— —

Acczedited mivessizic . avo palas:: d=gly bulls
& Teputaticn over a periow v=2-, of produciagz a broad-
based, vell-rounded :=giae:=, - l—g—ounded in findasme=-
tals witk the provea abili-y ctc ipply hasie primedplea
to pracciczl proble=s. The ..S. degTese in angizeering
is g=merzlly tald in h!.sh_:c;un.-no: only by those who
kira eng?zsers, but also by the gezaral public. Public
eonfidence in the abilicies of those vho opexats reacsors
4s an abu;.nr.- necessicy &2 ths muclea= {ndustsy 13 to
scvive. Tha Teor=aniitiony listed balcu are considarsed
vizal co obtainizg and ksepizg thaz pudlic corfidaace.

"It should be understocd that a well oryanized utillicy
exining progx, staffed vith professicaal teschars and
utiliriag highly cocivated and intalligent tTaioges :
rld prodnce an cpe=ating scaff wich the sana abilicies
&zd knovledge of those who bxve a college degzea. EHov=
qver, public confidacce Iz theis abiliptas vould be
dg_‘ﬂ.:nl: 1£ oot i=jossidla to achieva.

The followigg recommendacionsy are sTong madiciza
€0 corTect and {zIrove Taactor operstor t—alaing. Such
corTectigns ire nscessacy for gTeste= averall ganeral
plant perfor=xnes ian muclese gtilities, and to i=prova
pudlic perception of guclaxr pover as vell as rectaining
mnelesr energy as 2 viadls enesgy opticn. To carTy
out these recommendaticns is a tough job. This is
mcd.n.!..ly tus consilariag shift vork dours, avalla-
b414cy of cxnd{datas and caresr Zutwes. location of
arccwdited progrzzs ad their nasrzaess to pover plants,
qualicy of famlcty withk meelear plant «periance azd a
cooperative miversicy-onclesr uciliSy liz‘som aras
the bigger problen asaas. Thase problaus Tepresant a
gamine challengs to educators as well 2s mclesr
urtlicies o be immovacive and flexibla. :
Recommendations - That =more for=al aceseditsd scadenic
preparacion be insticuted over a jeTlod of un'n.l
years (% S years) es a pars of the upgradiag of resctor

W ©2956
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operator qualificaeions.. This calls JoT a close-usilisy-

wniversity lia2’som. Specifically, 4t 1s reco—anded:

a) That a candidace for tha RO lice=3e have completed
an associata degrae ftom an scctedited program in
apclaeas, mechanical, or elecssical tectmuology, and
the i=proved specizlized operator tTaining prog==3.
These can occns si=ultanecusly as shown iz Figuwae 1,
Proposed Tralaing Sequance for 30 and SRO., This is
gizilar to coopeative prograas tlat sone univer-
sicles and nciliciss nov usa.

B) That a capdidace for the S20 licamse has cospleted
a daccalaureate 13 techknology of iz engineesiag
froa an acecadized progszm in the nuclaar field or
in machanical or alect=ical wich a guclasr minor
and the improved operator progzxa. Agiain, thase
exn oecr simmlcasecualy; see Figuze 1. :

c) That the shifz tecknical sdvisor possess a B.S. ia
miclaar engineesing or &n approprizte engiseering ,
discioling vizth a puclaear -2izoe £33 an eccsedized
progTam, recelve a ccndansed RO/SRO Yralaiag, pess
& aock SRO exxn and saxve in tha planz for a year
wvhils receiving specialired cousses in syste=
dynxzics, heat &Txnsfer, thesoodyummics, fludd
flow, health pbyaics, znd {assmenczation. Candi-
dace testing can be used to deterni=g vhich of the
above courses ara individually appropriata. See
Pigure 2, Proposed STA Edacaciom and Tratneng.

d) Thac the ghtlc 'mcﬂ.sar possass a B.S. in cuclear
engineering or an appropriats angineering 3.8. with
a auclesar minor from an sc—editad progTan, receive .
an Aux Op, 20 Training Prugtza, pass the RO Licesse exxm,
Tecslve @ modified SRO =aining progzam, pess the SRO
license exan, zequire six to tIalve =zoncths experienca
as an S30, and with sacisfactory perfor=ance bde ;
eligible for shift supervisor raspousidilicies. See
Tigurs 3, Proposed Shife Supe=visors Trafad=g. . A swmm-
mary of these recomnandacicns ars shovn in Tigure &.
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e) That in cooperation wizl CaATew: euk aweivatiou

counsalors and accredizad local universicies, &
caresr devilopsast progzaz be establighed for
nuclsar povar plans opecacsrs. Morale, motivation,
and racenticn all LHrove as & co=pateal OpArator
becomas svars of tha e«xcallext professional oppor-
tunities that extst for the opl'.ra:nr on into the
future. m:-mum:mudmum at
tha SRO=-S5S levael and the SS-STA level. Likswvise,
attention musC be given to furthar cazeer channels
up through =zazagecanr to che corporace offices
level.
The last finding and recommendation concesas tha ques=—
cion, "How wvell have the pre= and post-accidaac trainizg
progzans maasurad up co the objectives thac the auchkors
established at the start of the review in Sectiomn I, 1,.2,
and 37" The ansvar i3, takmn as & vhola, the omn=-going
TRACEST Opearator STal=isg programs (pre aand post) are
8 large and izportact step to meet thosa objectivas.
Reacormendation - The £4=3t stap, & more figorous selec-
ticn tasting needs to be i=plemenced wich the next
traiadng group. VThlls expabla of izprovemamc, the
overall training progras geets tha objective 2,
concarning sxpected and touting plant conditions and
evolutions. The program Sust contizua to be isproved
along the lines of che findings in part 3 of this
section to maet objective 3, Xew or Abzccs=al Plane
Conditions or Evolucious. :

III. Pedagogical Rsview of the Trainiag Poogmam, Pre-Accidant

The U (Mac. u..) c=zindag progoan consisted of those phases
sbowva in Tigure 5. The Acx?lizry Oparator (Aux Op), C, B, ==nd A
training conalsted of spprximately 600 hours of classroom training

and zn addicional pariod of shife work {imvelving oun-the-job t=aining.
Uadar ehi{s program, it took approxizactaly 2 yesars to prog-ess from
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Aux Op C to A. Ths classroom and on-the=job cTalai=g covered pri=
vazily:

a) PrizacTy syscezs " @) Reacter protection syste=s
b) Secondary gystens £) Baalth Thysics
¢) Elect=izal syste=s g) Operaci=g and casualty proceduras

d) Inaczemsmtaelion %
In additicn, Aux Op's we~e Tequired to take high school ot equivalent
courses in elgebra, Crigoncmaty, and-'muclesr or atoxic physics.

Ozce qualified as an Aux Op A, &a opesator vas eligihle co "bid"
for cuiaiag and for advancezsant to Coatrol Rocm Oparator (CRO).
Upon selection as & CR0 cardidate, he(she) encered the Car. IV C2O
adning progra vhere tha 1ndividual received a 9-ccuth =xining -
progrza. This included a 90-day probsticasry period plus 530 bours
of craining and insczucticu. This progeza vwas predomizzncly gelf-
study, on=the=jodb =Xxinlng. The I{zatsuctian coverad:

a) Raaczor theory : d) Eagineared safeguards

b) Incegrated comtsol systeas e) Rad‘’zcion ceasucemnedt

c) Reaceor jratective systems
Both wrictan and orsl @x=s were gives th-uugbout cthe prog-am aloag
wich a cooprehensive vrittan exxz st the end. Upom completicm, a
Cat IV C30 was advanced t5 Catc IT and subsequantly could take the
BC License .

A licensad QRO advanced to Saaior Reactor Oparzcor (S20), should
a posicisn vhich requiced an S20 lice=se becoms vacant. The trafaisg -
progzzma for an S0 cousisted of a formal izterviev, a pra Sa0 Snainiry
Dock vritfan ¢xan, an orimtarisu progTmm, a talloted tuiaing progrma,
on-the-job Trainiag, and & post training mock Nuclear Regulstary
Comxtsgion (FRC) exxn. Typically a serias of lecturas oovarixy
the {asegrated control cystes, resctor thsory, engiasered safaeguard
syste=s, the rascsor protection systm, radiologicil wasca systeas,
radlolegical ernitoTing systexs, techmical specificarions, and safecy
analysts vers also peovided. Upon complscicn of this progrsa, a
candidaca vas eligidle to sit for the NRC «xam.

In eddicicn to tha above cataxdng boch CRO's and SlO'n were
given sizmmiator txainisg by Babeock § Wilcox (35W). The sisulacor
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Aux Op C to A. The classToecan and on-the~job tTai~‘-g covered pri-
masily:

a) Pri=acy systeas e) Reactor protectiaz systeas

b) Secoudasy systexs £) Haalzh physics -

¢) Haect—iczl systeas g) Operating and easualsy procedures

d) Ins=tmescaricn : 4
Iz addirimm, dox Op's wera requi=ed €0 take high school or equivalene
courses £ algebra, t<igoncmetsy, and muclesr or acomic physics.

Cnca qualified as an Aux Op A, =n cparator vas aligihla to "b2d" -
for —uiaing and for sdvancemant to ConZrol Room Opacator (C20).
Upon saleczion es a CR0 cand{dste, ha(zbe) enzec che Cac. IV CRO
trainiag progran whers the {zdividual received a S—comch t-aiming
progcza. This incindad a 90-dsy probatloaasy period plus 550 hours
of caiaiag and icst-uction. Tis progzza was predoainasely sell-
study, co-the=job traiadsg, The iastuction covered:

a) Raaczor theory d) EZagi-=sered safeguards

b) Integrated contsol syste=s e) Radiacion msasuTement

¢) RasczoT protective sy3tems

“=° Both written zd oral axms were ;i.m :h:oughou: the FroFa along

wits a esuprehmmsive written exxm at the end. Upoz ca:phun.
Cac IV CRO vas advanced to Cat IT and subscguantly could taka the
HRC license . :
A licensed CRO advanced to Senfor Rasctor Operzter (S20), should
& postion vhich required sa SEO license become vacant. The tralniag |
prograz foar an SO conalsted of & forml incerview, pre S20 aini-g
mock wrizten exx3, orientation progsm, Cailored taining progzm,
on-the=job =aining, and a pest cralaiag mock Nuclsar Regulatory
Caxxission (NBC) . €xx=.. Typically a seTies of lectuses coveriag
the iptegzatad contsol systam, tasceor tlacry, @gizsared safeguard
Systex, resctor protscticn systez, radiological wasta system,
radlalogieal emiesring eysem, technical specificacions, and safecy '
azalyxils vers also providad. Upon complecion of chis progrmm, a
cand{lzts was eligidla to sit for cha NRC exmnm. ‘
In addiricn co the above cTainiag both CRO's and S20's vere
given simmlarse tralning by Babeock §Wilcex (36W). The si=:lacar
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B - TCTLY was iageaded tu psovide & certeis raxlism co the operators
C graint~g. Tha operation of the si=ulactor gave the cpezasors fissc-
band expariance vith plint twanaients thay could have expected ko
sse duxing normal and nostC abeoaal oparaticns. 2
The training infor—atiog pruvvidad by Mac-Ed did pot addsess
crainiag provided to the Shifr Tecimical Advisor (STA) since chis
‘ position did not exist prior co Mareh 1979. It is aseumed that
dnd{viduals ass{gnad to tha STA positicm aftar Mazch 1979 oould have
e’ miniz= :h- requirensancs outlized iz rafermcs 5.
mintommnpmmdbr!a:-zddumt address vhat ::1.;1.:;
othar operating msmd. soch as tha Shifc Supervisor (SS) might
recedive. To provida some bas’s for judgzent, it was asscmad by the
tevievers that tha SS 4s an cperimcad licessed S2O vith tTaining
cmxperadle £o zn SE0. The resulcting edusation and triining requise~
mmes sxe depicted in Figurs 6, Preseant Raquizesments for TMI Coursol
Joca Oparators. - '_
Dxzing the conduct of :h. review, obscud.m. ca==anzs acd
~ suggesticus wers daveloped by the revisvers. These developuants
c 2 provide an explacacion and the logic which is condensed f=ro the
’ £4a34ngs and recormmendations fa Section IT of this repors. AL
‘ of thasa obsarvations, commeats and suggestions were shared with
GFU reprasentatives orally gnd are presented in ths follouiag
briaf m."‘“
a) 7To assure tecimicslly corTect zaterial o!'uhquu sccpe
and depth, a G7U engineesing departaent revisw of all
training should be conducted. Likewise, for taiaing
materials in radiological protection, a review by 2adfo-
logical Contzols is appropriate. In additiom, any changss
to the Taining progzam should recaive reviaw by the cogal-
gant department prior cto izpleseatatiom.
) A Teview of tha topics covarwd in the pres TQ-2 acetldmt
: training msr.::u d4d oot tdextify. lesson material ou heat
transfer and fluid flov or on alementary systen dyuanics.
To understand the tacknical basis for tha design a=d
- operacion of a resctor plane, ous sust be fzm1¢sr vith

—~ e -
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pot only resc20z tleucy but also heat tTansfer avd fluid
flov. 1ln egddirion, 1t 1is esseacizl chat one be faafliar
wizh syscez dyzamics in order to underseaad the expected
Tasgponse of a Teactor plint uzder zracsilent couditions,
deecoriingly, sactiouns csverisg this materizl should be

added to the CRO and SRO =ai=ing prog=ans. Appropriate
topics to be added include, fluld propertias ia depeh,

fluid stacics and dycsmics, beat conducticn, couvec:ion,
Tadiacica, two pbase heat msafer, flov instadilicy and cthem=al
and oacerial lintes. '

A large potr—ion of the Caini=g ig accomplished through the
uss of on~-the=job exziniag snd salf-study. For exxople,

most of the presant CBO =oa!l=ing progsx=s (500 hours com-
pated €o the total of 550 hours) involves self-study on the
Job. Such a techmiqua is satilsfazczory for subjects such as
piping lsyoue, proceduzes, FYsten design desc=<pcions, and
systmx schamatics. If 43 not sdequate to teach raactor
theory, healsh physics, two phase beat m..uh:. flov ingradflicy,
sd othe® coaplex tachnical subjects. Because of eiis, GPJ
simld Teviss chel> Cainisg program 80 {=clude more teacher-
led instructicn in these zraas.

Gich regards to oo—<the=job tzzining (CJT) conducsed by tha
opexations depertamnt, ve pote no gudits of this effore by
the Training depaxrt=mt sre evident. To provide for a check
oo tha satisfactory progress of an ind:.v'idul. pariodic
tascing of cuainaes duriag the OJT portion of the Sainiag
progeaa mset de eondncted and tha results gudited. An
{zproved taaching stuctnre is needed €0 inceg—zta the QJT
with parfor=mee _tgn:dn-ds. elasgroaa {ngcTucsion, simmlatoer
instrueeion, end salf-sendy. :
AE variocus pe!:nu in che dlsmissicn of the ta{aiag progrza,
it 4s noced that esch evolucion parforned by a traises is
asgigned a point value snd the eccxxmlaticn of points 13 a
sasgure of progress. Novhere is it clear bow gany points
st be accumlzared as a fumction of tine to emsurs adequata

W 02968

——— e e el T T e e e S e 4 —




1)

ws .momma.w ¢

19

progzess. The point progTession should be clexziy
4dentified, Ig addition, & monitoring method should be
davised to enmce satisfiactory progTess.

Classrooz {ascrmetion is included ac varicus levels in an
individual’'g t—aiaiag. Yat oo provisions for sonitoring
ths adequacy of chat instruction is identified i3 (ha
saterial provided. To ensuza high qualicy, co=prehensivs,
in-depth instruction, fraquent :3:11.:: of classroom instouc—

- ticn must be provided for. The mathod used by The Exginear—

ing Coumedl on Profassional Development (2C3D), now Accradi-
tacion of Bachelors of Enginesring and Tecknology (ABEI),
ars sugges - Thass includa classroom visits, studeac
and faculey (nterviswe, analysis of taaching mactesial,
textbooks, proble=m sets, grading, etc.

Based on the organization chart provided, tha Traiaing
Departnent Haad reports to the Qualicy Assuranca (QA)
Manager. Since training is a funceion of the operacing
division, this arrangenant sesas inappropriata. Iz addi-
tion, such g reporTing stouctuze does not allow QA to
pecforz {ndepesdent eudits of training performance. Tha
prasent orgauization should be changed to place t-aining
directly under the corporaca offica responsibla for cpera~
tion. Sizce this observatiom, tha trainiag group repersing
bhas been thanged to the Vice President lavel, and a wali-
qualified ceaching professional has besz saleccad to head
training. . i
m«-mmmmun«ﬁmmzwu
assigned. The use of homework, particularly problems,
provides for a cartain contexplative experiancs not attaine
mnmw'ttuzmmm
problea solving-type homsvork ba assigned, particularly acz
the SEO leval.” Whether tizms be perzicted duriag working
beurs for bomework complation is a corporate policy mactar.
As discussed in TMI-Training Memo 0S5, change §2 daced '
October 8, 1976, a CRO could get as litzla as ona day's
classroom {nstruction in resctor theory. The decision
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is based on an individual's pravicus experience. Specific
guidelines oboald ba daveloped and tascing pezformed to
derer=izg 1f a reduction {3 classroom i{nasruction 13
vasTanted. Tha revisvers gre dubious of this practica.

Xt is mderscood that instucsion is provided by video-
caped lecrures. i.u:n: ayerimca by the revievers in
Jectuzes and laboratories in cmelaar curTiculis (con:n.s
at Pem Scacte such a3 Huct 200 and Nuct 440) indicates

"such sn approach is deficient beeause of the lack of scudanz-

teacher contact. Becausa of this, videc=Caped lectuzes
should ba avoided mless thera is 2 qualified teascher preseat
€o a=plily the instrustion, ask questions, monitor class
comprahension, and rainforce materizl as required. A video
only approach should be used cnly when no other method is
availabls. :

Under present procsduzas, it appeaTs that & peTscn can

euter the crainiag prograz aftas a Cuiniag sequance is
wull umdesuxy. Llicte entry {3 inconsiztent withk za ordered
progran and should be strongly d:l.aeuutn;d. ’

It sppexrs that the same matacial 4s used for An::-Op'l and
CBO's. Such an approach is questicnable sizce the lavel of
experience, kmowledge and maturicy is quice diffgzenc. A
revised progzza skould provide a logical progression ix
both depth and bdreadth of nsterisl covered.

Exxzinaticos aze izportant - oral as well as writotem.
Sazpla wriczen Aux Op's exa=s vere pot available for raview
by the authors. :

As indicated in the dascciption of tha trainiag program,

4 wmion represenrarive =mxy de prasent during discussion of :
a tTainea's poformnca by the inscructor. Asswzmce i3
tsaded that che mnicn rapresentative is technirally compe-
tent to rndu-:.:mé the pe=formaace review, evem 12 the -
Teprasentacive is there for comtTactmal purposes omly. |

A high school diploms 1is thoughe to provide margizal prepara-
tion for cuiniag Co ensure an accaptable lavel of perforo-
anca in cCuiniag oo the job. Prospective trainses for che

-
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CE0 posizlon should hxve aa associats deg=es (2 years of
: C Secimical education beyond the high school degTee) in
Tecknology £soa an ABZT accoedited progzaz, oX acgquire oce
vhile an Aux. Op. y
p) A cozpazative reviev of the QU t—ainiag prog=z= to &
"selected small utility vas also parfornsd. Because o” Cha
skacchy {nfor=acion provided by che mmall uellicy, licsle
1 any esuclngions could be dsawn. 032 aspect worth noting,
however, vas that tecords of Aux Op ©zixing and zacozd .
antTias are comyurcized. Such & systan allova quick and
easy svaluztion of aa {ndividusl's performanca.
@) To exsure adeguate progress, iequant benckz=arks cust be
sst. Thase benclzarks cxn be in the for= of points or
mbc: of lesacas cozplated. Ragsrdlass of the fora, a
minf=m accsptable leval of pezfotmancs versus tisa should
; be established and mmicozed. If an individoal falls
. bahiad, then clesrly dafined corzective actign should be
S & e identified and implezenczed. g
( £) It appaars f-om dismnasises with varicus Tafiag persomasl
. st GZU that soma daclins in tha overzll qualiry of the
cu:tn;mpnuyhmocgnz-dpmr to the DX-2
accidamz=. To svuid this in tha fura, the Qualily dssux-
ance Division siould be required o davelop & QA plxa for
pe=iodisally naasuring the qualiry of the progzz=. As &
siniows this QA plaa should requirs yearly audics of the
training progzzz. 1Ia addicion, pesiodic indeperndanc audits
by an objecive cursider should be condnctad on a schaduled
s) In auy evolving f£1ald, 1t i3 nacassary €0 pruvide soma cesns
of edacation to kaep op to dace virh tha chmging require~
sents. The prasent cparator (rainisg progrza provides for
this txuugh yrisdic re=alalsg programs ou an axmnal
u&u. Tiis frequancy does 2ot appasr to be adeguacs so
48 to enswe that individuals sre zware eooa encugh of
opecaciag problems at Cie plang and at octhar plants.
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v)

Accordiagly, a for=al progmxm should ba escablished as a
pazs of the sir—veek Cralsing cyecle to provide 2ll oper-
atiag Peussonsal vith cpdazes on cha=zes Iin proceducas

and cpera=ing philosophy, and ca p:oble.;. Such a progzaz
mighe consist of sexinzs~Cype briefings cm lice=3ee Eveat
Repotts (L¥R's),. plane sodlficsciors and proceduce changas.
@d &eploy qui=as.

. It appears that tha 0 veaks of gfl=mulator traini=g com-

canrrates on “ehis-igwhat-vears,” with licele {=fom=atton
ca "vhy=thig-occuss.™ It 43 recom=saxded that the lecturas

&t the gimilzcor Inelnde decails rm&; dasic concepts to
the actual cccwrTemce with 1a-depch explazazcions of "vhy”

as well as canse and effect. Integ=a2icm with claseroom,
ca~-the=job, and sell-stuly partious of the prograa is appro—-
pciaca. This change may necessitzte exteciiocn of the simmu-~
lator ©aining progzza. .

Tha Caxcificstion Exanilzacion for the si=xlactor iz given
after tha £1rst veek of Caloing at the si=mlaror and
dnrlindes cu.ly poraal cperatisa. Ba exmizasics or evalu-
ation appascs to be ;ivncuabna:alopmdnndmr
aounced casusltles (tha second week of the si=ulacor prog=xm).
Fhile not reguized by cc-ent ERC zegulatioms, it is recoc-
sanded that the cazxrification examitaticn be given ac the and
of tha girmlaeor aflaixg program a=d {sclode all =zgerial
covaed. As in the est=est above, this addi=tcn =2y lengihen
the simlztor progrzm.

It appaxrs that the ei=ulazor inst=znctors do vot have
detatlad Cmxtliariry vith T planc specifics and practices.
It is recommended thac a TMI iastructor vho has a TMI SRO
llcemse ba laad {nst=unctos or co-IinsToRLIIT at the sisulater,
caordinseing all gicnlacer activities. The SO wvonld utilize
atmnlator instructors ia rumniag cthe progrma but would hold
overall raspousid{liry for the zmi=mlator progzxa. It is
zecognized that chis recommmdzcion raquires comsemt by

3 &VU. It is erpected that this gction vill l=ad to bettar
{ntsgration of tha s{::.h.:or cTaini=g iaco the cve=zll pro=
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w) It is not apparent thet significzme d<2fezences, 1f any,
in the tespozse of the T plant and chsc shovn by the
st=ulaeor are discussed es psst of the ei=ulator caizing.
A "di2ferunces” notabook. exists but is not in che lessom
plmm. It 4s recormamndad that this 3for=acion be tncor—
porated 2aco the simulator trainisg prograa. Sach dif-
farwncas are parziccissly {=Sozrsant wmdas abzos=al condie
tlons. It is clesr that zore Ci=a st be alloczed to
sizlacor twaining. As part of che expmaded program, the
folloving experiances should be considered to provide
raalistic situacions thac =y ba escountaced by the
cainse dusing accidsacs:

1) mleiple equipmant fallc=es or calfmctions,

2) equipmast malfunceicas vitk {=porTaat associated
equipzent previcusly tagged cut,

3) both 1 md 2 over a suitable perfod of cim, {.e.,
21} braak plus ochar fallir-es oves savesal hours Y
dcracion. . ;

) Ths prusent prog=z= does not sppear to provide 520°s with
any sAlirional siznlator coziniag beyovnd chat of cthe CRO.
The S20's nsed addigional ¢i-mlator =alai~g especlally
in areas of racognixing transismes, coordizating R0 efforcs
in effectively concrulliag teansimmes, and zpplyizg basic
imouledzs to cxnse—effect ralatiounship es vall as intar-
preting aud incsgzactiag daca fzrum plane {nstc=mmtationm.
Accordingly, addicienal train‘ng, ‘scTassing these araas
should be provided SRO erainees. 3

Pedsgogical Raview of the Operagor Aczelerated Ret—aintiag Progzan
(0a2P), Posg—dcctimr .

As a part of the prepazxcions to have tha Three ¥{le Islaed
Buclear Stacicon Uzic I move-from the cold sbucdown stacus, &
recalaiag progrzm for tha resctor operators aud seniot raacter
operacors was conducted in the fall of 1979 and in che eyring of
1980. fMhile the QAL? 43 a Tuvisv of essezciilly zll zspects of
Teactor operacar ::u,-::n: it vas couduczed ia grestar tachnical
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depth, Tigor and orgazizacion chan the pre~asciant trainiag

‘2nd these Dodules wars tailored to £4it a six week cycle TI train-~

progran. The OARP covered topilecs vhich caz be divided inco fouT
functional azeas: o : '
a) DI Flme Operacional Raview ¢) Radiosecive MateTials Comesol
b) ©TII Plant Sys:e=.Ravisw d) TMT Plzn=z Transient Asalysis
Thase fuuwm azuas wvere tzught in soce sixcy separite lessoms
4n che claseToom, in the TMT cont=ol room "walk thcoogh® end i3 a
sixmlator coucol rTocm. !

Seven nodules were developed to taach the fumctional azeas

ing shift or to be tauzht &9 a full-cize progzan. A brief cutline
of the modulas’ conteat fallovs:
A. Stmlator Trainiag ¥odals (&g days) .
1. Powvar DiscTibueion and Rod Withdsaual Linm{es (4 hrs
. lacrmxe)
2. East Transfer and Flodd Flow (4 hrs lecturs)
3. Scall Braak Analysis (4 hr3 lasccTze)
4. Safecy Anzlysis (4 h=s leccturs)
S. TMI-2 dc={dgnt Anzlysis (4 hos lecturm) °
6. Ucasnoumnced Casuxlties (16 hrs si=mlazor)
3. DONoduleCoe (4 dxys)' - ’ .‘
rm:xh mnm:o& vith specifi:s cperarioaal charac-

Cariscics,
1. Heat Transfer and Fluid Dynzxies (15 hes) =
2. Rasceor Theory (16 hes) :

€. T ¥odula Two (34 dxyd) e

1. TC-2 Trmsime (4 bre)

2. Rsactor Caolmme System (5 hr3)

3. Make-up and Purificacion Syscam (4 brs)

4. In-Cors Instrmameacion (1 kr)

5. Ccutzol Rod Drive System (4 hrs)

§. Nezlasar Insccemmeaction (2 brs) .
7. Intagrated Coutxol Systea (4 hria)

8. Radiacion F=atgwncy Plams (4 hrs)
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n., T Hndvle Thega (44 Days)
Tventy-cwvo ind{viduzl lectuTe topics co pravile decailed
cocverage of salactad X1 pr'_.a.v a=d secoandary plane
systazs essentizl to nmor=al and emeTzascy cool_-;g of che
TRICTOT COTR. :
‘E. TMI Moduls Four (4 days)
Scma cwvelva mu.vum laccuze t:apics ;-!.vins decailed
caversage of nhcud TX-1 systezs and plazt proceduras
with an erphasis on: radfation sefefy, rzdiztion zoal-
toriag, radicaccive matarials contTol zad chasges made
afcar tha TI-2 accidane. '
7. TMI'Modole Five (S dxys)
Fouzteea lecturs copics giving a decailed covezage of
salacred DI-1 systens, and oparatiozal chaTacceristics
for normal and abnsmaal events using the TMI-~1 comtrol
toca. Exjected plant respanse to oparationmal situztions
and sctual control inscre=sstacion locacions ace uphuiud
G. TMI Modula Six (S days)
This podule tzught plant modificacicus and a Tather
det2iled safacy analysis workshop. Eophasisivas oz :
campazer modi{ficacicns, TX-1l long taage dasign modifi- .
cations snd sbour three—quarzars of the ecphasis was on
tha safety analysis vorkshop for oor=zl and adbnoTmal
events.
- Vary good pedagogiral procadmres vare set up for the QARY.
Thase procedisus incloded progrzn objectives, :apial cutlinag,
" racicuals for the material to be tanghe, tn.sm.:uam procsduras
snd evaluztion procedmras., Wich dili{gwneca in folloving tha pro=-
esduras, vith qualicy inscouceory, vith mocivated stodants =ud a
.guitable lasrning exvirurzmmes a modt satisfactory program wwuld
be expected. Wxila the ruvisvarsconclude that the QARP czg & very
great {myrovemmnt gvar the pre—eccidene program, a coscimnaciod
of ispruvemsmt in craining is raquired. Sectiam 1I of tiis rapor:
.mmmmmmammawﬁmoﬁmw
review; aod the following cbservaticus, comzmmes and suggasticuns
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(- provida 2 backzmor=d for the prisciple fizdizgs,
A. One of the lectx=ms listed under sizulzcor t=zizisg (TX-2
accidane zzalysis) vas givez at I by 2 G2U e=ployee with a
3 & ¥ exployes as backup inseructoz. A la=ge class of 40-50
SB0’s, RO's and Aux Op's wvith a vasiecy of edncazionsl back-
grounds and experzience had diZficvley ia assiotlating tha
pate=‘als taoghc. This resulied ia  fnactention, clissroca
disropticns and 2 di1Sficunlt learzizg-teaching atzosphera.
Saz1lar clissas of mo-w wnifor=ly prapased sctudancs
is recommended. i
3. At cthe B& ¥ Juclear Toaintng Ceater a scall growp, 5 or 6
pecple, vho would be cm shif:z together conatituctad each class.
This 4s apodmgm:mdgnmlortvﬂuuonus taa=,
vhiech 4{g parzicmlzrly izportant for abaor=zl, unexpected or
casualey d={1ls. Eovever, evalustion of {ndividuals should
" also be conducted. This would allou veakar me=ders of the
: tera to be assisted and stoonger cambers €o be cousideced for

I s advance=ant, *

c- =2 C. Evalnarlon of tex: psrforanzs vas predicited prizarily on the

: critarion of coutSolling a tsansiemt such thar no cora da=age
occcred. This crifariom should be upgraded to & higher lavel
-] vturnh a eaall but adequace zma=gia before cors dxxzge
vould occur. This 4s snalogous to 2 DWBR larger than 1.0,
such as 1.3, vhich 15 a dasig= cziteris. \

D. ' Those tascs vhich did pot maat the naw upgraded criteris in
the OARP should recsive additiczal simmlzator training and
be zatasted. Also a stronger and tightar 1{a¢sonbetvamn the
TMI craining group and the B & W si=mlator perscmal is excox~
aged and a TMI training mmober sbould evnitor cthe si=mmlator
training and pesformince gvaloaticus.

E. Tha sixulator tainiag is be2sar scheduled at the end of the
QARP to reinforce tha whole educaCicual experiencs rather than
have {t given at the begiming of tha OARP. The sizmlacor
craiaing {3 betzes undsrstood vhez all the educaticual building

A blocks as=a in place bafore cthat t=ainiag., It {3 reccmmanded
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that each shifz texz, as 2 pas=t of maizsxzéadag ics sitlls, be
schedulad for casmealty tsaining on the s{zulicor usiag upgzaded
critasia of izaz C befora pcuer .operacicz 0f TI-l and regular
4dacervals tharezfzas. Such aczion vould obviate cthe fizst

pazt of the recosudatim 42 item D.

It 13 d4£2%culzs to cozmeat on the lecture se=ies included

with the sizxlator =alalag, It vas ot dasigoed to dizectly
dovetadl with tha casuslties dcns on the si=nlszcor. The content
of the lectures is suck thet it is doudcful that an in-depth
undarstanding of the material covezed vas obtaized by a zsjorily
of tha taaz merbers. Both the zmouat of mazerial coverad, and
the caza's educasional background at the tize these lecTu=as
wers given, ara justificacica for the prwvicus statemeat. It
should be noted that alacst all, ££f noc all, of the macerfal
covered in chesa lecturas vas rapeated iz later codalas of the
progrza. See ite= E. S .

Yor futuze lectuctes gives - 'simultimecusly vwiehk si=ulator training,

" laccurzas coze disecrly relaced co tha camualzies seen oun the

si{=nlacor are Tecsmandad, smyhl: along the li=es of Pasz L
of the Safecy Wozkshop. Why cerzaia actions are taken should
be sc=essed. Relacing the result of sctiom or inscsioz to
basic principles (i.s., razctivicy coefficiaazs, best toausfer,
fluid flcu) i3 alsa recemmndad, Ia addition, these lecturas
should exphasize amy diffstencas betvesn what is sasm and dome
at che si=mlscor, acd vhat would be seez or dome {in the actusl
conerol rucn.u . : :

As a general co==mnt too emch matarial is acze=peed o be
txught iz all of the podules in tha £i=a allocted. Lactuzus
should be «xtandad ovar a larger pariod of tima and ba lixized
¢o & hours per dxy. .Sapervised practicu=s can be incarspersed
with lectxres for rainforce=eat as vell i3 modest laboratery
sagsions involving bagic pricciples of the subject area being
tanghet; l'%ksvise OJT training or stedy pa=iods caa be {atar=~
spezsed.
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I. Beomavozk problexs ms‘_:ts fzom sispla lustzation %0 cozplex
' telacicaships should be assigzed o illuscoace basic prisciplas
and reiaforca lezraiag. Dus dazas for co=plecion is necessarcy
and individual efforet emcoucaged rather thaz growp solucimms
of a probles. :

J. TFrequently exzxinaticas wers given as ''taks hoza" exacs, oftea
wichout a dua date, die to lack of class ti=a and several weeks
‘aspized bafora they cure retnrasd. This is oot a prafecTad
sathod for laarning or casting as thaze is a lack of supervisiom. -
Also tha length of tiza given to complets the «&xx= 4s too long.
As a gmaral rule, exz=irations should be given and coplated
12 class tize, even 1f this axtesds class Cti=s. :

E. FPhysical classrtoam quali{cy {3 very imsortant to pruvida s cli=azs
conducive to laarning. Improved and upgraded coms—meion
officas ave oftan of insuflicignc qualicy. Froper roc=z sizs,
dask or chair spacfng, blacktoards, lightisg, noiss lave's

i and vencilacion are very citical S{te=s to the leazzizg eavirom-
N eent. Food cocnsumpticmn and emckiag are oot condoeive to good

TES €lass decort=. Instructor authoriTy Co maintain decom=e by

removal of & disruptive CTainse or otheT mazsuzas is bighly
dasirabla. A professicnal ednecacion and ©alalng aczosphers
23 {=portane! Such faciliries aru bast providad off the plant
sits to vadnce classtoam interrupticaby operaticoal proble=s.
These coerames apply to all parts of this raview.

L. Both SiD's and 20°'s vara given the samg educac{onal macerial
vhich 43 inconsistant with thas diffaruac nqui.::?nu sssoci-
.ated with thair positicms. Wuile the maczer s dif2ichlc to
handla, ths S20°'s should tecaive addicional tTaining beyond
that recmived by the RO's at lasst in hemswork and practicoes
&4 YWpafully {a scus lecTurs macarial.

¥. 3y zasns of ryview of the written mazarial eud ctascs, and s
tevisy of the schedula and discussicns vith several pa=sici-~
pants of ths hast tTansfer porticn of GARP, it has beccma
cbvicus that the ciHxxse ocbjective of obtaining a claar wmder—
standing of the dasic prisciples has not besn mas. Iz order
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co tectifly chis problex.:{2ls reco=a=ded cha® a ceview 0

che nzte=ia' presented in che four lasscn plans be held. This
revigv could take macy foT=s; buc the reccz—endacicns, givea
undez tha adbove co=manes H, I, J, K, L, should be hesded. A
possible form this raview could caka vowld be the followiag;
hzve che clazs resd a given pozsion of the matarial, chea bold
{afor=al discisaicns on the matezial, wotk exxplas oz tha
board, and thaz bold a supervised pracsims sessiocn. Thals .? .
vechod vould work best with ymall classes (2.e., no sore thaa
10 co 12 people). It is falt thac the recc=manded raview

could be parc of mn on-going Tequalification progrza, and as
such, be co=pleced within a yeas. f:

Tn several areas; such 33 Tesctor theory and heat toacmsfaer, che
basic concepts stressed in an early lecture ars nat fully used
i{n subsequant lectures to explain a phangemezon wmder scudy.

for axx=ple, in discasing radial fual pin ctemperacu—e profiles,
dnclngion of the applicacion of conducticn and coumvection would

.ba helpful. This could halp the trainss umnderscand che ralacive
. tha=mzl resistancas and how changes in these valuas zf2act hast i
. =zasfer and CeperacttTe. 4notier exxrple exists i3 cthe reactor

theory sscticn vhara the. six factor equasicy componsmts ate not
claarly explained before tha coefficimesg of reactivicy are :
davalaped. Basic priaciples ars chea diffi{celt to izvolve in
pazzmater variatica such as therzal utilizacion aud rascuance
escxpe probabilicy. Tbus,ic {s not possible to substituza
pbenazzmnoloyiscal changes for partial d{2%ezenrials.

Ia soea azuzs suck as ths safecy .analysis votkshop, muelsar
{nscrmumeation smd the {ntegrated cont=ol syscem, a lai'gs
zant of nacerixl 4{s covernd. Tiaus, it is very difficale,

1£ not i=possible, for the {nstsuctor €o 3o into depeh oxxmia-
ecion of parzmatars and thea to esplain vhy events happea.
Basic principles cammot be spplied to explain che rusults of
parzzacer variscion. Ravised lasson objectives 224 zors
decailed lsgson plans ars cus possible soluciom. These coxments :
also apply to ochar secticns such as che engizsacsd safeguard
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actuacica systes, cosputer modifications, anc tha reactos
building ezezrguncy cooling systen.

P. In the sysce=s leccures sc=s i=;zova=sac {3 possidle by
kaeping che lesson plans closec co the objeccizes, with
operaCicny a3 & prizary focus; for examle: discussion of
wald efficlenciss in the reactor coolat syscea lectura could
.be omitzed, desigs aspects of the resctor coolme pu=p as chay
influence cperation s noc iacluded, decalls of the strzises
desiga iz the resctor bulldisg ezsrgency coolisg systea could
be cmizled, the iaclusion of eveas tTae or faule tree analysis
would belp the casualcy drill araz, peramecars of all codes of
cperation of tha puclear sesvics closed cooling water systez
probably should be inclnded, cha sysces parzcacers svalladle
in che comtrol room for the fesd Fystan gnd the mai= steam
SysCed &xu not adaquaraly dascsided and lastly cha operatiomal

“parazetess for the edergency dlesel gesarator are not ephasized,
Q. Teaching exphasis should be inc—azsed on the deteczicn by che

operator of unexpected evescs {n a1l safety related syste=s
dncluding in-cora decactors, zod drive systea, «ginacred zafe-
guaTds actuation system, rad-euste gyste=, zTeac:dr coglant
systaa, decay heat systess, ecc.

R. The training revisw on procedmses and Chelr use should eacuurage

ths use on all procedures of tha vhac, why, whan approach which

is used in soma of cheproceduras. Clarity on vhat {ce=s to de
logged, vhy and vhen would de halpful co the trzizes.’ A claar
statezent i3 needed ou tbe zvallabilirty of proceduces, on the
need £o have curTent procedmsuws, on the comsultation of procedures

if a quasticn exises, on the nead of cixing of siga-ofis (i.i..

during foal transfer) and that edfzorial changes éo proceduras

ara not to be mada cnless ths procaduxa is undergoisg ckarge
for othe- reasoms.

S. The rad{acion emergescy plan descipcion can be improved by
including & check lisc of specifics, i.a., vhen i3 £hae Peznsyl-
vania Department of Ixvirvmmancal Resources (DER), and the
Goveraor called, who cally, to vhoa da I rapert, vhar 23 my
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(’ zasponsibilicy as a functlon of the evezz. Accidenc "d-ills'
e stould be used to tast the plan and systens, locate veak=asses
and repals the.
2. Tha radfation conrsol and safecy section aud the opazaticoal
Asxiscy ssction are exxles of scms of the bettar lesscn
. objective ouclinss and insccuccional macerizl. g
U. Tratase reviswva of insccucrory vhich show uasstisfactory
! zatingy initizcte & rexedy of having tha insc—uctor Tepeat the
lectxe, Thus there i3 a motivacica co satisfactorily rade
{nstTuction to &void arother potenrially umsatisfactory lecsusa.
A Prefarted renedy i3 to cor-ect tha inscructicn by counseling
the inscuc2or and moaltoring the resule ot using anothar
inscsuctor. A discussiom sessiow on the deficient lectuza .
topic may be {aclnded as a re=ady.
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4. Razceor Operactor Screming Tast Erpwiances, Willlin 0'3rien,
. Doguasna Light Coxpany; Joln L. Penkala and W. F. Wiczig, PST;
prasanted to IXRI Worksiop on Operacion Selec2isn Machods,
Juae 197S. e ey
S. Tecimiral Scaff Analysis Raport of Selectian, Trafaing, Qualt~ '
ficarion, aud Licensing of Three Mile Island Rsactor Operacing
Perscanal ¢o. the Prasident’s Camxission on the Accident at
Three Mfle Zslacd, dacad October 31, 1979.
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€ - Luu.ua."
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Izvestigacion intco the Mazch 2!. 1979, Thsee M{1la Ixland Accidt:"
by 0f24ce of Izapection and Zaforce=eas BUZEC-0600 - August 1979.
@O Report of T Aezident o rngmes=x3 Schvailkar - dated

BT 3, 1979.

Prestdancial Fact Sheat of Deceber 7, 1979 = The Prastdac:’s
mbon.n £o tha ksax=mdacion of the Presidenc's Cormmissics

on tha Accilignr ac Three X{le Island, )

Tha Report of the Presidenc’s Co—x‘ssion on the Accident at
Three Mila Island (Remacy Ce=i{ssion) - dated Oczober 31, 1979.
TI-2 lasscns lear=ed Task Force Fizal Rapors BUZEG-053S =
October 1975. ' _
"Criteriz for Accoediriag Progzzmms in Eagisaazing {2 tha Uniced
Seace -, " Regineers’' Cowmecdl for Zrofessional Dwum 47ch

- Anznxl Bepots, dated 1979.

Sizulater Training of Kuclea~ Reactor Opavators, Alhc:: =.
Hickey, FEditcr. Rsport on 7irst Incerscvice - Iadesxy
Trairizg Fquipment Conferenze, Novesber 1979. Anerican Iosti-
cute for Research. P
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