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FOREWORD

RESOLUTION:
As a public service of the human factors profession, and
consistent with stated purposes of the Human Factors Society

-

"to promote and advance . . . understanding of the human

factors involved in the design, manufacture and use of

' the Executive

machines, systems and devices of all kinds,'
Council authorizes the preparation of a proposal for
"Development of a Comprehensive Human Factors Plan for

Nuclear Reactor Regulation' in response to the 17 September 1980

request of the U.S, Nuclear Regulatory Commission

(RFP No. RS-RES-80-227).

Passed by the Executive Council
12 October 198u
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1. FOKEWORD

The Lumsan Factors Society, Iucorporated (HFS), a non=
profit, anterdiscaplinary organization of protessional peo=
ple anvolved in the human factors field, proposes to
develop, 10r the KRuclear Kegulatory Commission (NRC), a com=
prehensive human factors plan for nuclear reactor regyuia-
tion. The plan should become an essential pert of the basis
for determining the huran factors efforts that need to be
addressed over the next five to ten jcars.

This technical proposal sets torth our approach 1for the
development of the comprehensive human factors plan, the
organization cf the human factors Stuay Group, the qualiri-~
cations of the key personhel in the Study Group, the person-

nel budget, and the proposed scheduie,



Z. BACKGROUND

“he neglect of huran ftactors principlee, procedures, aud
standards hae becn wadespread in the design and operation o1
nuclear power plants. In 1975, the heactor Safety Stuay,
WASH 1400 (7) reportea,

In general, the cesign of controls and aisplays

and their arrangements on operator panels 1o the

nuclear plants studied in this analysis deviate

from husan engineering stangards specitied for the

design ot wnan-machine systems and accepted as

standard practice for military systems.
Later, a 16-month huren factors review of five represcutas
tive nuclear power plant control rooms was performed for the
Electric Power hesearch Iustitute by the Lockheed Misslles
and Space Company. The results of this review (1), pub-
lished in 1970,

revealed a variety ot areas in which application

of human factore engineering would impirove the

operability of prefent generation control rooms. .

« « 1n generai, the study tindings paint a rather

negative picture.

The experience with trne Three tile Islana Tw0 accident 1k
rarch, 1379, and the refults ot the inveriligations and
reviess subsequent to the accident--notably tue reports ot
the Presivent?s Commiscaci (4) and the Report 1o the Commis~
sioners and to the public by the MRC Special luguiry Groug
(5) =~have emphasized that lnadequate attention has Deel

devoted 1¢ human tactors iu the broad areas of mal-machlbe

interface uesign, personpei gualificetions au. training, ald

operaticnal prLocedures., 0f the 13 final reconscnaations ot
the TMI-2 Lessons learuwd Tesk Porce (2), the 1arct 1, ana Y
of the 13, are airected at husan factore prolicits
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The Nuclear Kegulatory Coummission has ihitiated a vallety
of actions to rectify sone of the more signiticant delicieu=-
cies that have been identified 10 human factors areas. 1u
addition to these current activities, & cosprehensive long=
range human factors plan is required to 1nsure the most
efficient and cost-effective incorporation of human factors
consideratious in all the necessary aspects of nucliedr reac=

tor r« 'ulation.



d. OBJECTIVE

The objective of the proposed study is to develop a cou=
prehensive human factors plan tor the next 10 years that
vill meet the diverse requirerments for human factors consid-
¢rations iwposed by the citferent reguiatory functions and
responsibilities ot the various MKC Program Offices. The
plan will icentity needed programs throughout NEKC, but will
focus on those areas concerned with commercial nuclear power
plant safety. Nuclear fuel cycle activities, such as sin-
ing, transportation, and waste disjosal, will not be consid=
erede. The plan will provide estinates of priorities and
schedules for accomplishment and the resources required.
The plan will alsfo include recosntcndations for the collec-
tion of specific types of husan tactors operational data and
for their aralyses and dissemifnation to the appropriate

activities within NEC.




4, APPROACH

A key element in our approach to the development of a
comprehensive numan factors plar for nucliear reactor regula-
tion is the organization and composition of our Study Group.
The nucleus of the Study Group consists Of sevel persons: a
Praject Managyer, a Technical Director, an Agency Licison
Technical Officer (ALTO), and four others to head four sub=-
groups represanting major husan factors areas that are sig-
nificant for nuclear reactor regulatiou. These are hvaded
by human factors professionals who are videly recognized for
their competence in these special areas. The areas repre-
sented by the subyroups are human engineering, tiaining aud
training devices, nanpower and personnel, and procedure. and
operator aids. Somne representative specific human factors
concerns withimn these areas are shown in Table 1. A coucern
for human pertforrance stanlards 1s compon to all four alvas.

It should be evident that evaluation of the speciiic cul~

cerns identificd an Table 1 1aply also consideration oo tin

underlying behavioral aspects of operator performuaice.
Rather than Dbreak them out separately, we have lelt tnoi
irplicat. As exasples, the patterns anc nodes of ruunau

operator cecision-making behavior have desgigh, trainiug, ol
procedures implications, and the characteristics of liilted
human memory capacity also impinge upon c)stem and egulipuent

aesign, trainang, and procedures developnent.



TABLE 1

Representative Human Factors Concerns tor Each Study
Subgroup

- A D SN A S GO A - —— -~ -~ -

Human Factors Study hepresentative Specific Human
Subgroup Factors Concerns

- —

— —

Human factors systems aunalyses
and evaluation

Assighrent (1 tunctions

HUMAN ENGINEEEKING Desigu of displays and controls

Design for maintaiuability

Workplace design

Man-pachine system test and
evaluataon

Huran performance standards

- — . - — . —— -

Training and proficiency assess=
rent requirements
Training system develop.ent
TRAINING AND TRAINING Training equipment requiremelts
DEVICES Simuiction reguirenments
Design characteristics
Use in training programs
Huran jerformance standardads

Opelrator teaming and CoOLdikalion
Fersouncl gualifications
Operator selection
MANPOWEE AND PERSONNEL Humarn reliabilaty
Control room staffing
Work schedulang
Humant jperiormaunce standaras

Procedures gevelopment and

ahalysces
PROCEDUKES A¥D OPErATORK Operator «nd maintenance
A1DS pertorcance aias

Computer=tased aids to humal
perforiLance

Trouple ghootaing logic and
systel Jlagnostics

Homanu periovimance standaras

ORI SR ————————— Sl Bl 4L it
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The nucieus of thi~ Stuay Group vwill therefore consist o4
the seven people Just identified. it is icipated that
these seven will be responsable tor performan ot Tack A,
Survey of NKC irogram Jffices, and other professionals will
be breught in to supplement the four major technical sub-~
group areas as required in Tasks B and C. Over 80 gqualitiea
human factors protfessionals have expressed an interest iu
participating in this function, and they will be selectively
used, dependang on the topical area and the expertise ot
each individual.

The four technical supgroup areas should not, however, be
considered as independent or isolated, but rather as key
elenents in ab overall systers engineering context. FEach of
these arvas contributes substantially to systen plauning and
desion, naving direct irpact on such system characteristics
as architectural design, overall control room design, conw
nicetiol subsystems, aund security and sapotage contrel.

He TecoOynlze that certadd elercurs within the Iour kajor
human fuctors &areas inpact the functions and Iesponsibili-
ties of several=-and, anL sone cases, all--of the NRC Progran
Oftices. Inerefore, we believe that the usefulnese and
walue 0f the comprehensive nusan factors plan we develop, as

vell ag the etticiency with which we develop 1t, 1s enhalcea

by planuang, orvanizing, and executing the Study Group's
work irn the conterxt of a conceptoal satrix an whace the 10WS
are delincd by the tive kroyrap Offices of NKC aud the col=



Pomstnien

uans aefinea by the four Bmajor areuas representec 1L the

Study Group (Table 2).

This approach insures that each of our subgroups respon=
cible for a wmajor human factors technical area 1s cognizant
ot and responsive to the peculiar requirements for special-
ized human factors applicetions of each of the NkC Frograuw
offices. The development of the human factors plan consists

of the following turee major tasks.

4.1 1ASK B, SURVEY OF NKC PROGHLY OFFICES

puring the first phase (Task L), we will determine the
aspects of nuclear power plant cafety that are ippacted by
or have an inpact upon human factors issues and describe the
pature ot these impacts. This a1s accomplished throughn a
detailed survey ot the NRC prograus oirices, current repoits
resultang ircon anvestigations of the Three Mile 1slana accai-
dent, and other documents aud teports relevant to regulatioln
ot bhusan fauctors inm the desigu and operation of wuucleal
reactors. Jhe survey will also include the organization ahd
statiting o1 the Offices.

Inanediately after receipt of approval iroe NERC to ftart
work on the project, key personnel will meet with the LEC

Project COfiicer to plan eand coordinate activities neces:aly

for Task L. hese activities Anclude peetings with ajpiio-
priete per:onnel in each of the Program Offices and arra!l gue-
pEnts to icciiitete access to reports and docunents relosont

t0 the ftuc; Group's Fulve) Tequlilerente.
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TRBLE 2

likely Mininpum Intersecticp Points between Program Otfice
Functione and Responsibilaities and Broad human Factors Area

A S S W —— L -~ —— . -

Huran Factors Study Subgroups

[P ——————————— kR i

Training
and Fanpower Frocedures
MEC Program Human Training and and
Offices Engineering Devices Personnel Operator hids
Nuclear HF Systeps Human Relia- Procedures
Feactor Analyses bilaty Developunent
Fegulation Degign of Control Houm Operator Per=-
Displays & Staffaing formance Aids
Controls Work Schedul- Computer-Based
Design for ing bids
Maintain- Trouble~Shootiug
abilaty Logic
Nuclear HF Systeas Training Human kclia- Operator and
Material Aunalyses &€ Profic- bility Mmaintenance
Safety and iency Perforrance
Safevuards Assess= Aids
ment
Nucliear pan-machine Sircula- Computer-based
Reguliatory Intertace tion Aids
hegearch Keguire= Trouble=5hooting
wents Logac
Training System liaghos=
require- tics
ments
Human Fer~ Human Human Human Ferform=
Staudards LOrLancCe FPerforu= Perforp~- ance Standarads
Development Stangaras ance Stan=- ance .
dards Standards
tuman hkela-
ability

Control Kook
Staifang




-~

- -

Inspection Man-pachine Training & Personnel

and Systea Frotic~ Qualitai- Operator verfora=
tnforcement Test & iency cations ance Lids
Evaluation Assessnent Operator Computer~Fased
Training Selection Pias
System Control
Develop= koom
rent Staffing
fraaning Work Schedul-
Equipnent ing
Require~- :
rents
Simulation
Requiresents

- e S G G e G P A W O W O N S SO G 9 S W . G0 G A W W . S Gl W W

The formally deficed functions and respousibilities ot
the NRC and the various Program Otfices in the licensing and
regulatory processes ale a starting point. But we shall
develop an effectave conpreheusive plan for huran tactors
only by learning, uncesstanding, aud taking into consicera=
tion the detailed reguirepents and problems ot the vallious
irogram Offices in tae execution ot their functions &na
responsibalaties, «ud by determining how they idapact fpo-
cifac human factore areas (Table 3).

Although sone reabers of our Study Group are knowieagecas
Lle in the general area of nucleatr power generation, we Dake
LO clains a8 a group, a£ the outsget, tO ¢xjpeltise 1L the
details of the process of 1licensing and regulation od
nuciear reactors. What we do provade at the outser 15
£tudy Group of hayhly gualified human factors personnel rep-
lesenting najor areas of Speclalizatloh Whu have SucCesu=

itlly used huwan tactors enalyses, principics, and proce-




TABLE 3., Potential Impacts Between NRC Activities and Specific Human

Factors Areas

KEY;
L = Likely

Representative NRC Activities Involving

Human Factors Consideratious

P = Possible s
blank = to be determined

Specific Human Faitors
Areas: .

Design

Research
Construction
Operation
Inspection

Qualificqtions
Safety
Review

Standards
Development
License

Training

HF Systems Analyses & .
Evaluation

Assignment of Man*Machine
Functions

Display and Control Design
Workplace Design

Man-Machine System Test
and Evaluation

Human Perfurmance Standards

Training and Proficiency
Assessment Requirements

Training System Develop-
ment

Training Equipmc.at
Requirements

Simulation Requirements
a) Design Characteristics
b) Use in Training Prgms.

Personnel Qualifications
Operator Seclection

Human Reliability

Control Foom Staffing
Work Schwvduling
Procedurcs Devel., & Anal.
Oper, & Malnt. Perf, Alds
Computer-bBosed Aids to

Human Porformance

o3 l - »
Trouble. Shooting, Logic &

~ s . : .
system Diagnostics

P
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dures in a wide variety of pan-machine systems to improve
safety and efficiency of operation. We stiongly believe
this expertise can be applied to the nuclear power genLera-
tion area to resvlit in the developnent of plans to iusure
greater catety and perfornauce.

As & fa:rt of a general orientation and familiarization
jrocess, very early in the survey phase, key personunel of
the Study Group will take an NEC nuclear power traiuing
course, such as the boiling water reactor fundamentals
course jresented by the Office of Inspection and Euforce-
sent. 1n addition, other training or indoctrination materi-
als, training courses, and information cvallable from the
industry will be reviewed by Kkey persontel of the study
Jroupe. For exasple, ainformal contacts witn General Elec-
tric, #Westinghoure, and %abcock and Wilcosx pave assured us

tnat  they will (rovide ug Wwith Raterlads describing  the

pucleal Steas Supply Systews which thney zauufacture. Study
Group personnel will 1850 take a sinulator training course
ior control room OpelatoOrE. All key personnel of the ftudy
Group will need to spend some tine 1L nuclear poser plant

controd roors to becone faniliar with and to assess cCurlient
operational environnenis, activities, aha procedires.
puring the survey phaSe, the Study Gioup key remoers will

congiderable tine ou-site et the faciiities ot the

e

i1val Ekegulatory C 188100 in the wagshington, De. Co area,

i .nteract  with .o, leseltatives tron the tive FProgran



Offices. The group wiiis acocument, collate, and evalvate aits
findings from tuese surveys. inese will be integrated to
torm a prelaminary account of proplem areas, specafic prob-
lems, requiregents, and jriorities--really a working aocu-
ment--to be checked against the realities of the nucieax
power generating industry during the next phase.

At the completion of Task A, @ brieting will be made to
the NRC by the Study Group nucleus and an informal report

will be submitted summarizing the tindings and recomucenda-

tions.

4.2 IASK B, SELECTIVE CHECK WITH NUCLEAR INDUSTRY
The tincangs of Task A will be expanded as necessaly and
refined to i1nsure couspleteness and accuracy as we cueck
selectively with represeutctive elements of the rnuclear
industry. fectors of the industry dnvolved anm this task
include at Jcast vtilities, @rcpitect-engineere, uaucleal
steap syster :uppliers, the Rlocotric Power HResearch lusta=
tute, and the lustaitute ot Nuclear Powver Operations.
Fanally, &8s a pert of this task we will interact with

representatives of other protessionald uryanizations, such as

the Agerican huclear Socaiety «nd the 1EEE, who have tunc=
tional workinc groups concerned with humanu factors and the
nuclear indLstlye.

Task B s:.. culminate An the jIeparation Of a Tasks & and

B report re..fcting mOL1TlCatic and refineccuts resudting



fron the cuecking of tie findings of Tesk b agaiust relevant
factors deterrined by our interaction with the various ele-
pents of the nuclear industry. he will also present a

briefing to NRC at the completion of this task.

4.3  IASK C, EEMIE CURRFNT ACTIVILIIES AND KECOMBEND
COUKSES OF ACTION

We will evaluate curtent activaities and proyrams for each
of the regulatory functious 1dentified as having human tac-
tors involvewnent. We antacipate that at least some of the
regulatory responsipilities of each of the NEC Progras
Oftices will include reguirements for attention to human
factors. in light of our evalvation of what is being done
and our previous deternination of wnhat needs to re done, ve

will recorrsend courses of action that need to be takel to

1ufure nuclear power jpiant safety. It accational study ot
recearch 1s needed, we wi1ll make IeCORI@LOATIONS regdraliug
the jroblerns to be adulcrsed and suggestea «pproaches.

yur reconmendations i¢i courses or action will take tae
torr of a plan to covel the lext teh yvali. The plan will
frov.ie estinates oI pl.0lilies, gchedusel, ahd resources
regquireds in addition to the fanal repolt, which 1s a cou-

jreversive plan for huncn factors, we wilid jrescnt a briei-

ang 1o the NKC staff at the coOnclusion Ol OUl WOLKe



5. FPROJECT ORGANILZATION

5.1 HUMAN FACTOKS SIUDY CHOUE

The nucleus of the Study Group consists ot & Froject Man-
ager, a Technical Director, an Agency Liaison Technical
officer (ALT10), and four bheads ol major human factors stuay
areas. Resumes for the seven persons to serve 1L these
roles are in Appeundix A of this proposal.

pr. Harry L. Snyder will be the Froject Manager. He will
be the point of contact between the HFS Study Group ana the
MRC for contractual and business nanagement matters, Dr.
snyder is the immediate Past Fresident of the Human Factors
Society and 18 oune ot a swall group of people who provided
liaison betwveen the HYS and the NWC during the past )ear,
He 1s Protescor of Industrial Lugineering and Operations
hesearch, Viiginia Polytechnic Institure and State lniver=
£1ty.

Mr. Gkarolc¢ L. (Smoke) Price wiil be the Agency Liaisol

Technicad Officer for the Study Croupe. Mr, Frace 1s & Fel-
lov and nesber of the Executive .ouncil of thne HIT and ,
along with Dr. Snyder, is a menter of the ad Loc Counittee

which hag tailteined liaison bDeilween the HFS ana the NLC

previously . i, virtue ot his wors vith the buclear e ula=-
tory Compissaor eud his location 2an the Washiugton, U. C.
area, Nr. Frice 18 A direct nd conveLient poilt 01 .tact
for technical anc adminis 1tave t1ers between the NLC ang
the KPS Study Groupe He i1s Execu .ve Vice Fresadent ol bLio<

Technology, Inc.



Dr. Charies O. Hopkins will be the Technicai Director ot
the Study Groupe. He will pe responsable for all scientifac
and technical actaivities, technical reporting, aud planniug
and coordinating the work of the subgroups ot gpeclallsts 1ih
gsajor human factors technical areas leading to tue develop-
pent of the human factors plan for nuclear reactor regula=-
tion. Dr. Hopkins is a Past President ot the HFS. he 1s
Professor of Psychology and of Acronautics and Astronautical
Engineering, University of Iliinois.

The heads of the subgroups will be Dr. ricnard J. Hor-=
nick, Human Engineeraing; ULr. Lobert C. bSugarman, JTalling
and Training Equipment; Dr. kobert K. BMacrie, Manpower aud
Perconnel; and Dr. Robert J. Swmillie, Frocecures and Opera-
tor Aids.

Pr. Hornich has selvec as Secretary-lreasuier, wember ot
the Executive Council, re¢tuwver of the Publicaticns Board, aud
Editor of the Bulletip o1 the Huran facCtols ooviety. He 1€

Human Factors Head, Gioul Systens Davisaon, noghes kircrait

Conpany.

Dr. Sugarman 16 Chalirtan O the Technicad Lraining Gioup

of the humalh Factors H0CLetY. be 18 als0 C(halIman 01 the
frainine Operations Subcourrittee ot the Nationul Security
Industrial Association, and a menber of the Luucatlaon and
Traininge Committee of the Socaety ©f Enganccli.ug ¥sycholo=
gists. & registered jloife:sional enyiuecr, . Sugarbuli 3£
pirectoi, human Factore aue Training Ceunter, lepan Coipo=
ration.




Dr. liobert K. Mackie is a Fellow of the Human Factors
Society, and is Fresiocent of Human Factors kesearch, 1Inc.
For two decades, he has been a leader in many arcas of numan
factors applications to systems design.

Dr. FRobert J. Spillie is a wember of HFS,. He 1s a
Pesearch Psychologist, Performance Enhancenent, U.S. Navy
Personnel Research and Development Center. He 18 recognized
videly as an expert an procedural problems of complex sys-
tems, and in the generation of job aids to 1wprove sjystem
pertorsance and safety.

It is aimportant to note that all of the key members of
the Study Group just 1dentafied, by virtue ot their educa-~
tion and experience, have extensive experience in working
with engineering personnel and mejor comple) systess in mil-
~taly, aerospace, and commercial industry.

‘ne seven persons who constitute the nucicvus of the Study
Group, in addition to uveing among the most highly qualiifled
anc experienced percsons in the varioug speciality areas of
the human factors proicssion in the Unlted States, reproscut
& Gesirable and valuabie combination of univer<aty, goveln-
rent/nilitary, industry, and consulting firm backgrounds, as
well as a balanced uveographical distriputione.

The orcanizational i1elationship between the HPS and this
Stuuy CGroup is illustrzted in Figure 1. The Dehagement plan

{01 tnls work 1s discussed in our separate Cost Proposal.
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5.2  ADDITIONS 10 SIUDY GiOUE

The above named individuvals have been selected by the HFS
to perform the work an Tasks A eond B, While the HPS aud
this initial team recoygnize that aaditional jpersonnel, hav=-
ing perhaps otheir areas ot expertise, vwill be required for
this efiort, it is presumptuous at this tuime to identafy
those areas and gualified individuals. Father, the follow~
ing approach has been selected to complete the professional
stafting requirements.

Our earlier announcesent ot this possible effort 1led to
receipt of over 90 letters of interest and related resumes,
from which the above nared individuals were selected. Many
¢f the respondents have acknowledged eXxpertise in areas
likeliy to be reguired for this iuteusive ctudy. However,
the final celection of ctuer professionals to serve on this
Study Group will be celaycd until specitfic nevds are 1denta-
tiec by Dr. Hoykinge enho tne SUDJLOUP tedm LeclerSs ht that
tize, the best indivicuals with the must suitable creden-
tial: and knowliedge wil. be added to the S1LUY GIoupe.

i: this manner, we Lope to provide tne NKC with persons

pest suited for the tasx o1 the Study Group, et wath maxa-

mun </ ficiency and minirnus cost through flesible Stalllilg.
Couplete resumes o©I the seven key individuals descraibea
alove are attached as /i, vnidix A,



e

5.3 PKOPOSAL kEVIEW COMMITIEE

This proposal tor development of & conprehensive nhusan
factors plan for nuclear reactor regulatiou has Dbeen
reviewed by the FPresident of the Human Factors Society and
by a Review Comnittee appointed bY the President and
apyroved by the Lxecutive Council ot tue Huban Factors Soci-
ety. Mewbers of the Review Comsittee are Dr. Alphonse Cha<-
panis, Professor, The Johns Hopkins Unaversity; br. Jonn Je.
O'Hare, Assistant Director, Enginecering Psychology Frograns,
office of Naval Rescarch; and Dr. kichard W. Pew, Prancipal
Scientist, information Sciences bivision, Bolt beraiek and
Newnman, 1lnc. Drs. Chapanis ana O'Hare cul (ly are serviug

as Members of the Executive Council of the uPS and Drs. Few

and Chapanie are Past Presidents of the HFS.




s LLBOER BUDGET

The foliuu;ng pan-hours of effort are plauned for this
vork. The hours are consideled to be accurate for the unased |
Study Group personnhel, and estimated for unnamed Study Group

personnel and supporting personnel.

TAELE 4

Labor Budget (Man-hours) for Each Task

- —. {——— -

Task & Task b Task C

Program Manager (H. L. Snyder) 392 312 360
Technical Director (C. 0. Hopkinmns) L B0 L1 Sobb
ALTO (H. E. Price) 120 130 112
Subgroup Leaders:
Human Engineering (K. . Hornick) 364 Z40 31
Training (F. C. Sugarzan) 3u8 224 31
Personnel (R. K. Backiv) bl 224 312
Procedures (R. J. Smili.e) 384 240 312
Others, to be determinec U 0 Hou
Business, hccounting 131 9t 11
Seccetarial/Clerical 624 bl 180
Subtotals 3,267 2+ 592 4,044
GhAND TOTAL: “,843 nan~hours

A ———— —— Y ——— S~ A g ——. S~ ———— T~ ———— ——— —— ———————— T — ——— {——— ———. —— . —. {——— . ————.— — —— — ———
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7.1

7. FEOPOSED VRKOJECT SCHEDULE AND PEHOGEAM PLAN

PEQGEAM PLAK AND SCHEDULE

Frevious parts of this Technical Froposal have described

the plans and rationale tor activities during Tasks B, b,

and C.

The Program Plan elements are as follows, Fach task

will last fcur (4) wonths, with the tinal report cue at the

end of the thirteenth (13th) aonth.

7.1.1
1.

Task A, Survey of MKC Froora® Qifices
Meet with NRC Program Office directors or their
designated representatives to discuss the overell

program and to optain antormation om Office

responsibilaties.

Review all available reports whd documents haviug

current or potentia) numan lactors leldated COuL~

tent.

Attend one or rore courges 1o (ecome familiar witl
nuclear reactor AGeslgns wud o) ratlonse.

Visit a nuclear jplant 1« ome famaliar wit
problems, cperations, ald Vel. L1ONS.

Prepare letter teport briel.ing daescribing thc

aspects O uuclear powerl vlieint safety that aic

impacted by or nave an irp.Ct LoOR human tactor:s .




7.1.2
1.

2.

lask B, Selectave Check wath Nuclear Industry

Schedule and hold meetings (1) to determine ongo-
ing or planned technological developzments aud
Yuman factors activities, and (2) to check on the
accuracy and completeness of the findings of Task
A. These neetings shall be held with utility rep-
resentatives, nuclear steam suppliers, aud various

professional/research/safety organizations.

Modify Task b findings, as necessary, based upon

inforration received in thais selective check.

Prepare report and briefing summarizing results ot

Task Be.

, Evaluate Current ictivities and Kecok::-Lg

keview all current and planied human factors tela=
teo activities of NRC, its contractors, ahd rula=

ted OrJanizations.

Define additional numan I.ctors activities heeded
to ir,rove nuclear power j.unt safety, and logical
actions reguired to ipplezent and support those
actavities. Detine praiority, scope, ur¢eucy, aud

estir tod resources regquirea for each activity.



3. Based upon the results of this Task and other data

generated in previous Tasks, prepare a 10-year
human factors plan for reactor regulation. This
plas will include time-phased reconmumendations,

other rejected recommendations, and supporting

data.

4, Frepare final report and brieting covering all

Tacks and containing recormendations and results

in (3) above.

AVEL REQUIREMENIS

7.2 Ik

B critical part of this effort 1is the collection of
inforpmation regarding (1) the design and operation of
nuclear power facilities, and (2) the activities, Tresponsi=

bilities, and plans ot the NRC and related industries and

OIQun124tlonse. Z0r tnig reason, travel is cnticipated to
gather this variety ot i1aformsation, and to iacilitate the
neca for the Study Group to evaluate ana analyze the anform=

C‘s J«L‘i: .
hnticapated travel fegquilrepents are sukndarized, by Task,

in the Cost Proposal. The rationale for these tlips 18 dis~

cueseed belovw.







check on our Task A results will be determined later alitel
consultation with the NKC Project ofticer.

ke have planned to vieit Bechtel in San francisco, nost
likely in conjunction with a trip to visit the Electric
rover Kesearch Institute (EPKI) and General Electric in Palo
Alto, and Lockheed Missile and Space Company 1L sununyvale.

Nuclear steam power suppliers we expect to check with
include Westinghouse in Pittsburgh, Babcock and Wilcox an

Lynchbury, VR, and Combustion Engineering in windsor, CT.

T:2.3 Task €

ps during Task A, the preponderance of travel during Task
C will be to the Washington, D. C. alea for project manage=
rent, tecunical direction for coordination, and evaluation
of current KEC programs. Intersperscd with the Wwashington,

D. C. trips will be one trip to ClLampaigh for the purpose of
coordinating, preparing, Ievievilg, and editing the tinal

report.

-"b-
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