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I-1. FOREWORD

The' human Factors Society, Incor porated (HPS) , a non-

profit, interdicciplinary organization of professional peo- !
\

. . .

ple - invol ved in the human factors field, proposes to

develop, . lor the' Nuclear ' Regulatory Comniission. (NRC) , a com- ,

l~.

prehensive husian . f actors plan for nuclear reactor regula-
.,

tion.- The plan should become an essential purt of the basiu-,

" ' for determining 'the hun.an factors efforts that"need to be

~

addressed'over the.next five to ten years.
,

This technical _ proposal sets torth our approach -for the

developm'ntsof the comprehensiv,e ' human' factors plan, thee

organization of the human factors Study Group, the qualiti--

cations of the key personnel in the Study Group, the person--

~

nel budget, and the proposed schedule. .
...
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d, 2. BACKGROUND

L'he: neglect of human f actors principles, procedures, and
~

r

' standards has been widespread in the design and operation 01
'

nuclear power plants.: In'1975, the Reactor-Safety Study,

[W ASH 14 00 . (7) ' reported ,t

In general,- the design of controls- and displ ays,.
and their arrangemen ts' on operator panels in thel c,

nuclear plants. studied in this' analysis deviate
--

from human ' engineering standards specified for the'

design of ' nan-machine systems and accepted as"

standard practice f or military systems.
-

!

4 Later, a 16-month human factors review of five representa-
i

~ ' tive nuclear power. plant control rooms was periormed f or the-
.

' Electric, Power hesearch Institute-by the Lockheed Missiles j'

,

and Space company. The results of this review (1), pub-
. . .

lished in.1976,
-.

revealed a variety of areas in which application .

'.

of- human factors en gineering would improve the-

opera bility of presen t generation control rooms. .

In general, the study findings paint a rather.., . .

negative-picture.

l~' The experience wit h the Three Mile Island Two accident in
'll

March, 1979, and the rerults ot the invectigations and

reviews subsequent to the accident--notably t ne reports of

the Preslo eLt 's Come:1solon (4) and the keport to the Comm15-

sioners and to the public by the hRC Special Inquiry Group

[" (5) --h av e emphasized tnut inadequate attention has been
1.

. devoted to human factors in the broad areau of man-machine

interface aesign, personnel qualifications and training, and#

.

operational procedures. 01 the 13 final reconaendations of
,

I. the TMI-2. Lessons Learned Task Force (2) , the 11rst 7, ano 9

of the 13, . are directed at human f actors prolder c.

- 2-
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The ' Nuclear Regulutory Commission has initiuted |a . variety.
,

of actions to rectif y son.e of the more significant ~ deticien-

cies'that have been identified' in human factors arean.- In'

'

addition'to these~ current activitics, a comprehensive long-

range human factors plan is~ req uired to insure the most
,,

of ficient and cost -ef f ective incorporation of human factors c

considerations in all the necessary aspects of nuclear reac-.-

-

!

tor'ri ulation..
. . ,

.
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(3. OBJECTIVE

1
The objective of- the propocca study is to develop a com-

prehensive human . factors plan tor the next 10 years that

Will-meet the diverse requirements f or human f actors consid-
,

orations imposed by t he citteront regulatory functions ana |
?'[.

l responsibilities ot the-various NiiC Program Offices. The !

9,

plan will identify needed programs throughout NBC, but willrm
1
' -focus on those areas concerned with commercial nuclear power !

Y ~ safety. Nuclear f uel cycle activities, such as sin- ;plant
-|i :

!ing,. transportation, and waste disposal, will not be consid-
,

ered. The plan' will provide estimates of- priorities and !

.g schedules for accomplishment and the resources required.
:

.

i

1 The plan will also include recottendations for the collec-
,

|

tion of specific types of human factors operational data and i'

!

for their analyses and dissemination to the a pprop riat e

activities within NRC.

Y '

,

I

|

|+
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4.- APPROACH

A key element in our approach to the development of a
.

comprehensive human factors plan for nuclear reactor regula-

tion is the organization .and composition of our Study Group.

The nucleus of the Study Group cons 1sts of seven' persons: a
-r.

'l
j Project Manager, a Technical Director, an Agency Liaison

Technical Officer ( A LTO) , and four others to head four sub-p
f

1 groups represo.nting major human f actors areas that are sig-'

!

nificant|for nuclear reactor regulation. These are headed
:

by human f actors prof essionals who. are widely recognized for )
'i'

l

] their competence in these special ' areas. The areas repre- i

sented by the subgroups are human engineering, training and
,

'I i

!- training devices , manpower and personnel, and procedures and 1,

1 operator aids. Some representative specific human factors
i

concerns within thece arcar are shown in Table 1. A concern

for human performance standards is common to all four ateus.

It should be evicent that evaluation of the specliic con-

corns identificd in Table 1 imply also consideration o; int
,

underlying behavioral as pe cts of operator perforaunce.

Rather tha n break them out separately, we have leit tnet

implicit. As elamples, the patterns ano modes of ruoan

operator decision-making behavior have design, training, una

procedures implications, and the characteristics of lit.ited

human memor.1 capacity also impinge upon cystem and egulptent+

cesign, training, and proced ures developr.ient.

.

-5-
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TA BLE 1 ]
Representative Human Factors Concerns f or Each Study )

Subgroup
l<

'

-

- Human: Factors Study Representative Specific Human
Subgroup Factors Concerns

. . ,
. - - _ - - - _

- _ ___ __. .

M Human factors systems analyses .

and eva]uation,
'

Assignment of tunctions
HUMAN ENGINEERING Design of displays and controls

Design,for maintainability
~l ' WorKplace design
! Man-machine system test Land

evaluation.

Human performance standards~

-_ -_________________-__________-_______________-___________

Training ano proficiency assess-
-j Eent requirements
I- Training system developi.ent

TR AINING L A ND TRAINING Training equipment requirements
.

I' DEVICES Simula tion requirements
j Desig n characteristics

Use in training programs
Human performance standards

.

Operator teaming and coordination
Personnel qualifications
Operator selection

MANPOWER AND PERSONhEL Human reliability
Control room staffing
Work scheduling
Human jerformance standards

_____________________-__-_-__________--____-___--________----
,

Procedures aevelopment and
a n aly ses

PROCEDUhES'AND OPEhATOR Operator and maintenance
AIDS periorsance aids

Computer-based aids to human
perfort.ance,

TrouDle shooting logic ano
system diagnostics

Hunan peIlurmance stencarar
'
-~

_____z-- - _.

-6 -
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The nucleus of' thik Study Group will theref ore consist 01

the.seven people <3ust identified. It is icipated that

these,seven will be responsible f or performans of Task A,

Survey of NEC 1rogram Of fices, and other. professionals'will
_

be brought 'in'to supplement the four major technical sub-

group areas as required in Tasks B and ' C. Over 80 qualified

human factors ; professionals have expressed an interest in |'

,,

!
participating in this function, and. they 'will be selectively .l4

i

used, depending- on the topical area and'the expertise of |
"'

i i
ieach individual.

The f our technical subgroup areas should not, however, be. ;

., ,

.

, . .
,

consid ered as. independent or isolat ed , but rather as key
'

|

elements in an' overall systens engineering context. Each of'

~ these areas . contributes substantially . to system planning and'

design, having direct iepact on such system characteristics
t r- '

I - as architectural design, overall con trol room design, comm-
tu

nication subsyst ems, ano security and sabotage control.' '

, . . .

f. . We recognize that cer tain elonents with'in the tour saa3or

human factors areas inpoet the functions und responsibili-
q
i

ties of neveral--una, in sone cases, all--of the NRC Program'

i Offices. 'J A e re f o re , we believe that the usefulness and
i.

value of the comprehensive nutan f actors plan we develop, as

well as the citiciency with which we develop it, is enhanceo.

by planning, organizing, and executing the Study Group's

work 1L the context-of a ecnceptual n. atrix in whicn the rows

are delined by the rive Irogram Offices of NHC and the col-

-7
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-t umns defined by the'four major areas represented in the

Study Group (Table 2) .
,

This approach insures.that each- of our subgroups respon-
. _ ,

sible for a major human f actors technical area is cognizant
,

of and responsive to the peculiar requirements for special-
_,

,
ized human factors applications of eac,h of the NitC Program c

Offices. The development of the human f actors plan consists*

of the -f ollowing three major tasks.
I

,I ' !. .

4.1 1ASK A, SU RVEY OF NRC PROGR AM OFFICES
_,

,[ During the first phase (Task A), we will dotermine the

aspects of nuclear poner plant safety that are impacted by
r
i or have an irpact upon hum an f actors lusues ano describe the!

nature of these impacts. This is accomplished througn a'

detailed survey of the NRC program oifices, current re por ts

resulting Irom investigations of the Three Mile Island acci-

dent, and other documents and reports relevant to regulation

of human factors in the design and operation of nuclear

reactors. The survey will also include the organization and

sta11ing of t he Of fices.
.

Immediately af ter receipt of approval irom NRC to st art

work on the project, Key personnel will meet with the IJC

Project Of2icer to plan and coordinate activities necessary

for Task A. These activities include reetings with appro-

priate pertonnel in each of tne Program Of fices and arrange-
monts to I<.cilitate access to reports and documents rele\ ant

to the Stuc) Group's surve) req uir em ents .

-g_

- - - - . _ . . - _ . _ . - . _ . _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ ,
.
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TABLE 2 ,

Likely Minitun. Intersection Points between Program office
Functions" and Responsibilities.and Broad lluman Tactors Area

i

liutan Factors Study Subgroups j

Training~

and Manpower Procedures q
NRC Program- fluman Training .and and

,

Offices Engineering Devices Personnel Operator Aids !,-

Nuclear lif . Systems Human Relia- Procedures
,

'~

Reactor Analyses bility Development i

Legulation Design of Control Room Operator Per-
Displays & Staffing . formance Aids !

.

Controls Work Schedul- Computer-Based
- Design'for ing Aids

Maintain- Trouble-S hooting
ability Logic

,.- .

-__--____________--_______ _-______-_____-- _-________-____---__

Nuclear llF Systems Training Iluman Relia- Operator and
Matarial Analyses & Profic- bility Maintenance

l' Safety and iency PerforEance
1, Safeguards A sse ss- Alds

ment
- - - _ - _ - - _ _ - - _ _ _ _ _ _ _ - - _ _ - _ - _ _ _ _ _ _ - _ _ _ - - - - _ - - _ - - _ _ _ _ - - - _ _ _ - - _ - _1

l Nuclear Ma n-ca cn in e Simula- Computer-Based
R eg ula tory Interface tion Aids''

herearch Reg u ir e- Trouble-Shooting
ments Logic

Training System Diagnos-.

Require- tics
ments

[
lluman Fer- Ilu man !!uman Hum an l'eriorm-

Stundards '.or c un ce P er f or m - Perform- ance Standards
.

Development Standaros ance Stan- ance -

dards Standards
lj um an llell-

ability
,

|
Control Roos,

|- Staffing
. -

1 -

(
i

)"

.

_9_
.

L
- . . - . . _ . . , . . , _ . . _ . . . . . _ . _ .
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._________________________________________________________________
Inspection Man-machine Training. S . Personnel 1

and Sy ste m . Protic- Qualiti- Operator- Perf orm-
tnforcement . Te st 6 ioncy cations ance Aids

Ev alua tion Assessment Operator Computer-Dased
' T raining . Selection Aids

,

System Control
Develop- Room
cent Staffing

Training Work schedul-~

Eq uipme n t - ing i

Require- '9-

ments.,

-

}- Simulation
Requirements'*

m ,

i .i

ji The formally defined f unctions and responsibilities of

1" the NRC and the various Program Of fices in the licensing and
p,

j, regulatory processes are a starting point. But we shall
t

develop an . effective comprehensive. plan for huran tactors
,

only by learning , understanding, and +.aking into consiceta-
,

tion the detailed requirements and problems of the various
y

r
|7 1rograz Offices in tne execution ot their functions ano ,

i

9,

responsibilities, und by determin.'.og how they impact spe-

cific human f uctors areas (Table 3) .

Although some Leibers of our Study Group are knowledgea-

ble in the . general urea ot nuclear power generation, we maKe

ak the outret, to elpertise in theno claims as a group,

details of the process of licensing and regulation of

nuclear reactors. What he do provide at the outset la a

Study ' Group of highly qualified hunan f actors personnel rep-

resenting major areas of specialization who have succesu-

| iully used human 1 actors analyses, principles, and proce-

- 10 -
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.
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TABL1' 3. Potential Impacts Between NRC Activities and Specific fluman
Factors Areas7

KEY: Representative NRC Activities Involving
iluman Factors Consideratjous

,

P = Possible .

blank = to be determined E
~

p . e
s || 5' d 8 3 a.c w

C O V .~ h*
t>,

. a ~~ e a u a w a =
Specific lluman Faptors y go Sg 8 y @- 0; yS

$ $$ j j, $ 0 j' ,5 j$ yAreas:a -

(. ,

{'
HF Systems Analyses & .

Evaluation L L P P L L L 'L

Assignment of Man * Machine-

Functions L P L' P L
,

Display and Contro1 Design L L P P L
'

Workplace Design L L L L L

Man-Machine System Test
and Evaluution L L,

liuman Performance Standards _L L L L L L L

Training and Proficiency
Assessment Requirements L L L L L L

Training System Develop-
ment L P P L

Training Equipmvat
Requirements L L L L

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

Personnel Qualifications P L, L L

Operator Selection L L
*

lhiman Reliability L L L L 1.

Control Room Staffing L L

Work ScheJuling L P,

Proceduru Devel. 6 Anal. L L L L L

Oper. 6 Maint. Perf. Aids L L L L P L

Computer-Based Aids to
lluman Perf ormance L L P L

Trouble Shooting, 1ogic 6'
Systen Diaguostics* P P P

_ ._.___.__1..__._ _ _ _ _ . _ _ _ _ . _ . . . _ _ _ ._..___..i . . . - _ _ . . _ .

- 11 -
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dures in a wide variety of man-machine systems to improve H

- safety;and efficienc'y of operation. We strongly believe

this expertise can be applied to the nuclear power genera-

l- tion area to result in the developnient of plans to insure |
|

1

greater, saiety a nd performance. |
f1 .

j, As>a part of a general orientation and familiarization

process, very early in the survey phase, key personnel ofq-
(

the Study Group will take an NRC nuclear power training"
'

'

course,- such' a s the boiling - water reactor fundamentals

course presented by the Office of Inspection and Enforce-
_

ment. In addition, other training _ or indoctrination materi-

als, training courses, and information availonle from the

industry will be reviewed by xey personnel of the study

group. For example, informal contacts witn General Elec-

tric, Westinghouse, and Babcock and Wilcox Lave assured us

that they will provide us with materials cescribing the

Euclear-Steam Supply Systems which the)_2anufacture. Study

Group personnel will also take a sin.ulator training course

ict control roos operstors. All Key personnel of the r.t ud y

Group will need to spend some tlne in nuclear power plant

control roots to become f aLiliar with and to essess current

operational environtents, activities, una procedures.

During the survey phase, the Study Group key members will

t;end consicerable time on-site at the facilities of th e
|-

|
1 uclear hegulatory con 11ssion in the Washington, D.C. urea,

i

| 10 Anteract with I t creuentativ es tron. the 11ve Program

12 --
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offices. The group will cocument, collate, and evaluate it s

findings .from these surveys. Tnese will be integrated to

torm a prelimina ry account of problem areas, specific prob-

lems, requirements, and priorities--really a working occu-

ment--to be checked against the realities of the nuclear

power generating industry during the next phase.
N,

At the completion 01 Task A, a briefing will be made top

the NRC by the Study Group nucleus and an informal report

will be , submitted summarizing the findings and recommenda-

tions.
r

4.2 TASK B, SE LECTIVE CH ECK WITH NUCLE AR INDUSTRY

The findings of Task A will be expanded as necessary and

refined to insure completeness a nd accuracy as we checx

selectiv ely with r eprese nt ativ e el em ents of the nuclear

industry. Sectors of the indust ry involved in this tasx

include at Acost utilities, a r e ni tect -e ngin e e rs , nuclear

steam syster uppliers, the 11octric Power Research lusti-

tute, and the Institute o1 N ucu ur Power Operations.

Finally, as a part of this task we will interact with

representatives of other prof eccional organizations, such as

the Amer 2can buclt-dr Society anC the IEEE, who have lunc-

tional wor).2nc groups concerned wit h human tactors ono the

j nuclear indt:ct ly .

[
' Task B h_.- culminute in ths epuration of a lasks 3. ano

D report re..,eting tociticatio,.c and ref1netents resulting

- la -
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f rom. the checking of the findings of Task A against relevant
1

factors determined by our interaction with the various ele- |
1

ments of th e nuclear industry. We will also present a |

'
briefing to NBC at the completion of this task.

I
r

' 1

)

4.3 TASK C, EVALUATE CUhhENT ACTIVITIES AND LECOMMEND
COU RSES OF ACTION

We will evaluate current activities and programs for each

of the regulatory f unctions identified as having human fac-
,,

f-. tors involvement. We anticipate th at at least some of the

regulatory responsibilities of each of the NEC Progras

Offices will include requirements for attention to human

I, tactors. In light of our evaluation of what is being done
i

and our previous deterninution of wh st needs to Fa done, we

will recom men d courses 01 action that need to be taken to

inrure nuclear power }Gunt safety. 11 additional study or
i

rerearch is need ed, we will make recor.:.encutions regaraing

the Iroblent to be naul t caed and ruggestec ciproaches.
::

our recommendations ict courses or act 2on will take the

l o r u. of a plan to covel the next ten years. The plan will

prov_Je estiraates or p1;orities, schedu2et, and resources
~

t

regu; red. In addition to the fi n al report, which is a coa-'

prehe*mive plan f or huLan factors, we slal iIesent a bric1-
Ing to the NEC sta11 at the conclusion oi out wotK.

Il
!
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Jz 5. PROJECT ORG ANIZATION

S '.1 jlUM AN FACTORS STUDY _ GROUP,-

The' nucleus of the Study Group. consists of E. Project Man-

ager, aL Technical Director, an Agency Liaison Technical.
y

'Of ficer '(A LTO)', .and four heads of' major human f actors study
7

areas. Resumes for the seven persons to serve in these jj'
' roles are 'in Appendix A of this proposal.q

l .

.

Dr. ' Harry 'L. 'Snyder will be the Project Manager. He will
'

d 'l

~ I
l- be the point of contact'between the HFS Study Group and the

'

d:
hRC for ' contractual and business n.a nag e me nt matters. Dr. |

.- .

_.-

Snyder is . the immediate Past President of the Human Factors

Society.and is one of a small group of people who provided

Ei liaison.between_ the HFS and' the NRC during the past ) car.

' He is.Proiessor of - Indus trial Engineering and Operations -

hosearch, Virginia Polytechnic Institute and State Univer-
*

7
saty.'

_

Mr. Harold L. (Smoke) Price will be the Agency Liaison
i

Technical Of ficer for the Study Group. Mr. Frice is L Fel- |

[ . low and member of the Executive L ouncil of the Urs and,

't
along with Dr. Snyder, is a men, Der of the ud hoc committee

k which has n aint ained liaison between the HFS anc the NhC
L

previously. 19 virtue of his work >1tn the huclear Begula-

tory Commission and his loca tion in the Washington, D. C.

area, Mr. Price is a uirect und convenient point 01 contact

f or technical on c adminis' ia tive atters between the bl.c anc

the HFS Study Group. He is Executa e Vice Fresident of bio-

Technology, Inc.i

p
|'

1d --

!

I
_ _ , , _ _,'. _ - _ . . _ . _ . _ . . _ . , _ . . _ _ . . _ _ . . . . _ _ . . . . _ _ , , _ _ , _ _ _ , . , _ _ _ , , , _ , . _ ,_



*
i

,
,

jj - ' '

.

la *

i

,; i

11 Dr. Charles.O.. Hopxins'will be the Technical Director of
I

|m the Study Group. He will be responsible for all scientific
..

'' 'and--technical activities, technical reporting, and planning

.,
' and coordinating the. work of the subgroups of specialists in ;

L
major human factors technical areas leading to the develop-

r. ,

r .

: human factors plan for nuclear reactor regula-sent of the c2

tion. Dr. Hopkins is a Past President ot the HFS. ' He is
3

Prof essor of - Psychology and of Aeronautics and Astronautical

l Engineering, University of Illinois.
d

-The heads of the subgroups will be Dr. Licnard J. Bor-

nick, Human Engineering: Dr. Lober t C. Sugarman, Training
,,

. and Training Equipment; Dr. hobert R. Mackie, Manpower and

3 Personnel; and Dr. Robert J. S milli e , Prococures and Opera-

Ji tor Aids.
J

.Dr. Hornick has serv (c as Secretary-3rcasurer, member or
. , , ,

('. .

the Executive Council, Len ber of the Publications Board, and
)

,

Editor of the pulletin or the Hur.an f actors Loclety. He ic

il
h Human Factors Head, Gr oun c Systems Division , H ughes Aircr41 t

Ti Company.

.t u
Dr. Sugarman is chairLan or the Technical Training Group

.

of the human Factors boclety. He is also Cnairman 01 the
{

Training Operations subcortittee of the National Security

t
Industrial Association , and a member of the Education ana

. . .

j Training Committ ee of the Society oi Engint eI ;ng I'sycholo-

I^ gists. A registered pr otersional engineer, Fr. Sugartun ic

Director, human Factors anc Training Center, L alspan Corpo-

ration.

- 16 -

_ _ _ . _ . . _ . _ . . . _ . . _ _ . _ _ . - - _ _ . _ , _ _ . _ . _ . - _ . _ , _ . , _ . . - _ . . _ , - _ . .



~ u

',r ,

* ..
,

,

,*,

!

| ic;, Dr.. Dobert'R.. .Mackie is'a Fellow of. the Human. Factors

Society, and-is President of Human. Factors Ecscarch,- Inc.n..

For two1 decades, he has been a leader in 'many. areas of . human
-,

f actors applications : to systems design.:

j

.Dr. Robert J. Smillie is. a member of IIFS. . He is a

l
| Ecsearch Psychologist, Performance Enhancement, U.S. Navy.

f

s. Personnel Research and' Development Center. He is recognized
3:

'widely.as an _ expert in procedural problems of complex sys-

"

tems,. and.in :the generation . of job aids to improve system
;

performance and safety.-
,,

It.is important to note that- all of the key members of
.

._ the study Group- just identified, by virtue of their'educa-
'

I,

tion and experience, have extensive experience in working |
-

,

'l ' with engineering personnel and major complex systems in mil-
--

itary, aerospace, and comm ercial ind ustry.
W

ine seven persons who constitute the nucleus of the Study j
!

Group, in addition to being among the nost highly qualified

U ., and experienced persons in the various speciality arces or ;

l
' ' the ' human tactors prof ession in the United States, represent

'

a desirable and valuable combination of univercity, g o v ern -

tent / military, industry, and consulting firm backgrounds, as

well as a balanced geographical distribution.

The organizational relationship between the HFS and this

Stucy Group is illust rat ed in Fig ure 1. The munagement plan

101 this work is discussed in our separute Cost Proposal.

1

I

u !

3

~
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Iluman factors
Society,

Inc.

I
Earl Alluisi,IEEE, ASME, '

President
-

ANS, Others _ _ _

Executive Council

- . - . . . . . _ -

,

- Executive
#'

- Administrator
,,

{. .
,

h . rb

S

Technical Local .

'Groups Chapters
,

4

(8) (26)
., .

. .

I

'

|

Study Group.
Human Factors Plan for

Nucicar Reactor Regulation

llarry L. Snyder, Program Manager

-

.._

Harold E. (Smoke) Charles 0. Ilopkins,
Price, ALTO Technical Director.

{
-

. _ _ _ ,,

| t
i t

*
, ,

!
'

! Iluman Engineering Training and Manpower and Procedures and
Traininr, Devices Personnel Operator Aids

; Richard llornick
'

! Robert Sugarman Robert Mackie Robert Smillic
'

i
i

I .

Figure 1.' Project Organizational Structure
*

t
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5. 2.. : ADDITJONS TO STUDJ GIOUP

. The 'above named -individ uals have been selected by the HFS '

- to perform. thel . work in Tasks A' c ud ' B . - While the HFS and |
.. . .

.

. |_

this initial- team recognize that additional personnel, hav -
.

J

ing-perhaps other areas ot. expertise, will.be' required for
_, .

] this. effort,. it is presunptuous at this tim e ' to identify
1

those areas a'nd qualified individuals. Eather, the follow-.,

I
.ing- approach has been selected .to. complete the professional i-

~

staffing: requirements.
. . ,

Our.. earlier announcement- of this possible ef fort led to
e

receipt of over 90 letters of ' interest and related resumes,'

.

from which the above nared individuals vere selected. Many

3- of the respondents h&ve acknowledged. expertise in areas
c

'[ likely to be required for this intensive- ciudy. However,

i.

the final relection 01 O th er prof essionals to serve on this

;r

q Study Group. Will be celayed until spec 11ic needs are identi-

ried by Dr. Hopkins and tne sungroup team weders. At that.
,

tile, the best indivacunis with the a:ost suitable creden-

tials and knowledge will be added to the Study Group.

In this manner, we Lope to provide the NRC with persons

best suited for the tact. of the Stud y Group, yet with n>a n - ~

mum efficiency and mininut cost through ilet.1ble statting.
ti
l' Complete resumes or the seven Key individuals describea

.above are attached as Li pe nd ix A .
q
!!
:
,

i

|
|'
!
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5.3 PROPOSAL hEVIEW COMMIT 7EE

This proposal for development of a comprehensive human

factors plan for nuclear reactor regulation has been

reviewed by the President of the fiuman Factors Societ} and

by a Review Committee appointed by the President and
,

j approved by the Executive Council of the Hutan Factors Soci-
%

ety. Members of the Review Committee are Dr. Alpnonse Cna--

)
~ panis, Professor, The Johns liopkins University ; Dr. John J.

i

O ' lla r e , Assistant Director, Engineering Psychology Programs,7

.]
Office of Naval Research; and Dr. liichard W . Pow, Principal

7
,, ] Scientist, Information Sciences Division, Bolt beraheK and

Newman, Inc. Drs. Chapanis and O '11a re cur : atly are servingq
:

J as Members of the Executive Council of the IJFS and Drs. Pew

~ and Chapanic are Past Presidents of tne fiPS.

..,

p.

|

'i
A
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|\

l

u
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6. LLBOR BU DGETg, .

The.following, ' nan-hourr. . of ef f ort .are planned. for'this.

; work' The hours are considered ~to be accurate.for~the naned |.

'

~T Study. Group personnel,. and estimated for unnamed Study Group ;

I'
: personnel 'and su pporting personnel . .

..,

I
!

. i

TADLE 4 j]-
- ,

Labor Dudget' (M an-hours) 'for . Each Task

.-

Task A Task D Task C{t
L:,

Program Manager (H. L. Sny der) '392 312- 360
.,

Technical Directori (C. O. Hopkins) 480 416 568 ;
j

J ALTO (H. E. Price) 120 130 112 !

1

fi Subgroup Leaders: j
[' , . Human Engineering . (R . J. Hornick) 384 240 312 !

Trai'ning - (E. C . Sugar:an) 308 224 312 i

4 Personnel ( R '. h. Mackle) 364 224 312 |r
t Procedures (R. J. Smillie) 384 240 312 |

{-- 2 Others, to be determinec 0 0 664 I

'f! Business,. Accounting 131 96 112 |
{.

Secret arial/Cler ical 624 624 780

[: Subtotals 3,267 2,512 4,044i

V i_ _ _
.

_

t

[ GhAND SOTAL: 9,823 n.an-hours
L.

' ,-

|

!
t
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7. PROPOSED PROJECT SCHEDULE AND PROGR AM PLAN ,

1

7.1 PROGRAM PLAN A ND SCH EDULE

Irevious parts of this Technical Proposal have described |'

l the plans and rationale f or activities during ' Tasks A, ~ B,

and'C. The Program Plan elements are as f ollows. Each task |

I

~I .

with the final report due at thej will last~ four . (4) m on th s ,

-end of the' thirteenth (13 t h) sonth.. - -

~

,
,

7 .1.1' Lasi A, Suryg of Ukc Proo m Offices'
a ;

1

x

1. , Meet with NRC Prog ram Of fice directors or their

~7,

designated' represen ta tives to discuss the overall
.

.
.

..

program and- to- o bt ain information on Office
_,

- responsibilities.

_
!

2.- Review all available reportr and documents having

current or potentia] human factors related con-

tent.

l. 3. Attend one or core courser to r.ecome familiar witt
,

i

|| .

nuclear reactor designs and o;. orations.

Li

4. Visit a nuclear pla nt to eveome familiar with
,

~n
l problems, operations, and.vura..tions.

,

| J--
'! 5. Prepare letter report brie 11ng describing the

-

; <l -
aspects of nuclear power plL:.t safety that are

i

impacted by or nave an inpact upon human factort.'

,

l

!,
l'
i- - 22 -
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7.1.2 Task B,-Selective Check-with Nuclear Industry

1. Schedule and hold Deetings (1) to-determine ongo- .-

l
i

ing or planned technolog ic al developments .and
-

-human f actors activities, and (2) to check on the

accuracy and completeness of the findings of Task

g!
.,

. These leetings shall be held with utility . rep-A.

resentatives, nuclear steam suppliers, and various !'

-.
c

I prof essional/research/ safety organizations. i
4

.

i-

J 2. Modify Task A findings, as necessary, based upon j

information' received in this selective' check.'

|.

3. Prepare report and briefing summarizing results of (
. . .

.I
1

3 Task B.
i

f !

7.1.3 Task C, Evaluate Current Activities and Recort sna.,

- - - -- Courees of Ac tion'

1. heview all current and plan ned human factors rela-
,

tea act ivities of N EC, its contractors, and rela- !

tea organizations.

2. Define additional numan t act ors activities need ed i

.

to icprove nuclear power riant safety, una logical

actions required to impleaent and support those
,

:

act2v1 ties. Define priority , scope, urgency , and

!estir at ec resources requirec f or each activity.

.|

1

i
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3. BasedL upon the results of this Task. and' other data
,

gen era t ed in _ previous Tasks, prepare a 10 -y e a r
'

human. factors plan for reactor regulation. This-'

plan. will' include time-phased recom mendation s, ;

f'

.other . rejected' recommendations, and supporting ;

l~
4

,

data. /'

I
'1

o4 . Prepare ~ final report and briefing. covering all

Tasks and . containing recommendations and results
e;

|l- in' (3) above.
1

P
,

,

.7.2- TPAV_EL BEQUIREMENTSc
,

E A- critical part' 'of t his ef f ort ' is the collection of

,7 information reg arding (1) the design and opera tion of
.

|

nuclear power f acilities, and (2) the activities, responsi-
i

bilities, and plans of the NEC and related industries and

organizations. for tnic reason, travel is anticipated to

-!

gather this variety of information, and to facilitate the

~ .need for the Study Group to evaluate and analyze the inf orm- i

l ation.
1

Anticipated travel requirements are summarized, by 2ask, _

|

in the Cost Proposal. The rationale f or there trips is dis-

cussea below.

;

i
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7.2.1 Ta sk A

Required travel during the periorrance of Task A' consists
area. The pur-primarily' of trips to the . Washington , D. C.

] poses'of-these trips are for project canageaent; technical-
I

J
. direction coor dination; f amiliarization and survey of human

.

|

l f actors inpacts on the. licensing . and regulatory processes of c
,

_
the various NBC program offices; and Study Group terbersE

attendance at reactor f undamentals training courses.

' Additional trips have been planned f or Study Group Lem-'

. .n .

training course in the Chattanooga, TN
bers to attend a

l'
j- area.-

Ye will schedule one of our trips to the NRC in the Wash-
'l

d ington,.D. .C. area to coincide with the Midyear ~ Meeting of

the Human L Factors Society Executive Council for the purposep
a.
I' of freporting to that body our status on this project.
|r?.

i|2h_
7.2.2 Task I-

. . , .

I During the performance of 2asx b, there will be 1 ewer
-

. trips to t he k au hington, D. C. area, although some trips
-

have Deen plannec for project management, technical direc-

_

tion coordination, and special consultation between Study

u

Group members and the staffs of the thC Project Offaces.
..,

.

For purposes of estinating trav el costs, we have selecteo

certain representatives of utilitna, architect engineers,
,

and nuclear steat systems suppliers ror visits. The uctual

representatives of the nuclear incustry with whom we wil .L

n
,

- 25 -'
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- check on our Task A results will be determined later after

i

consultation with ' the NRC Project Officer.
|

We hnve planned to visit Bechtel in ' San Francisco, m o.s t

likely in conjunction with a trip to visit the Electric |
3

|

|

Power Research Institute (EPRI) and General Electric in Palo
and Lockheed t1issile and Space Company in Sunnyvale. |

,

j Alto, 4

Nuclear steam power suppliers we expect to check with
,

!
--

include Westinghouse in Pittsburgh, Babcock and Wilcox in |

Lynchburg, VA, and Combustion Engineering in Windsor, CT."

!

4

e

.-

7.2.3 Ta sk C
1

As during Task A, the preponderance of travel during Task
1

C will be to the Washington, D. C. area for project manage-

Lent, technical direction f or coordination, and evaluation

Interspersed with the Washington,of current hfiC programs.

- D.- C. trips will be one trip ' to Cham paign for the purpose of

coordinating, preparing, reviewing, and editing the final

report.

;-.

i

<
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